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1.  INTRODUCTION

Phillip Rowell and Associates has been retained by Emmanuel Lutheran Church to prepare a traffic impact
analysis for a proposed school and sanctuary in the Waikapu area of Maui.  The approximate location of the
project on the Island of Maui is shown in Figure 1.

This introductory chapter discusses the location of the project, the proposed development, and the study
methodology.

Purpose and Objectives of Study

1. Determine and describe the traffic characteristics of the proposed project.

2. Quantify and document the traffic related impacts of the proposed project.

3. Identify and evaluate traffic related improvements required to provide adequate access to and
egress from the proposed project and to mitigate the project’s traffic impacts.
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Project Location and Description

A preliminary site plan of the project is shown as Appendix A.  The following is a summary of the project:

1. The project is located between Honoapiilani Highway and the extension of Waiale Road, south of
Kuikahi Drive.  The site is bounded by Honoapiilani Highway on the west, Kuikahi Drive on the north,
Waiale Road on the east and the Waikapu Affordable Housing Project on the south.

2. The project will consist of a new K through 8 school and preschool.  The students and staff will be
relocated from the existing school located in Wailuku.  Current enrollment of the preschool is 40.
Maximum future enrollment is expected to be approximately 80.  Current enrollment of the school is
approximately 200.  Enrollment is expected to increase to a maximum of 400 students.  

3. The project will also consist of a new 4,000 square foot sanctuary.

4. Access will be via a new driveway along the west side of Waiale Road, approximately midway
between Kuikahi Drive and the north boundary of the Waikapu Affordable Housing Project.

An activity matrix of the proposed uses at the project, the days and the approximate number of persons
attending each use is shown as Table 1.

Table 1  Activity Matrix for Proposed Church and School 1
Event Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Preschool 80 People
7 AM to 5 PM

80 People
7 AM to 5 PM

80 People
7 AM to 5 PM

80 People
7 AM to 5 PM

80 People
7 AM to 5 PM

Day School
400 People
7:300 AM to

 3:30 PM

400 People
7:300 AM to 

3:30 PM

400 People
7:300 AM to 

3:30 PM

400 People
7:300 AM to 

3:30 PM

400 People
7:300 AM to 

3:30 PM

After School
120 People
3:30 PM to 

5:30 PM

120 People
3:30 PM to 

5:30 PM

120 People
3:30 PM to 

5:30 PM

120 People
3:30 PM to 

5:30 PM

120 People
3:30 PM to 

5:30 PM
Early Church

Service
225 People

8 AM to 9:15 AM

Sunday School
75 to 90 People

9:30 AM to 
10:30 AM

Church Service
110 People
10:45 AM to
11:45 AM

Lenten Service
(Feb., March, &

April)

60 to 80 People
6 PM to 8 PM

Advent Service
(December)

60 to 80 People
6 PM to 8 PM

Board Meetings 10 to 50 People
5 PM to 8 PM

Maintenance 12 People
8 AM to 3 PM

Weddings 
(On Demand)

10 to 60 People
10 AM to 7 PM

Other Education
40 People

7:30 AM to 
3:30 PM

40 People
7:30 AM to 

3:30 PM

40 People
7:30 AM to 3

:30 PM

40 People
7:30 AM to 

3:30 PM

40 People
7:30 AM to 

3:30 PM

Church Events 15 People
7 PM to 9 PM

15 People
7 PM to 9 PM

15 People
7 PM to 9 PM

Notes:
1. Source: Emmanuel Lutheran Church
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Horizon Year

The design horizon year represents a date for which future background traffic projections were estimated.
These projections include traffic generated by other planned projects within and adjacent to the study area
and background traffic growth.

The year 2010 was used as the horizon year, even though scheduled completion is earlier.  This year was
selected to be consistent with the traffic studies for the related projects in the area.  

Study Methodology

The following is a summary list of the tasks performed:

1. The study area and the scope of work were defined using criteria established by the Institute of
Transportation Engineers1 for small developments.  Small developments are projects that generate
between 100 and 500 peak hour trips.  This was based on the results of a preliminary trip generation
analysis that determined the proposed new office building would generate more than 100 trips during
the peak hour.  See Table 2.

2. A site reconnaissance was performed to identify existing roadway cross-sections, intersection lane
configurations, traffic control devices, and surrounding land uses.

3. Existing peak-hour traffic volumes for the study intersections were obtained and summarized.

4. Existing levels-of-service of the study intersections was determined using the methodology described
in the Highway Capacity Manual.

5. A list of related development projects within and adjacent to the study area that will impact traffic
conditions at the study intersections was compiled.  This list included both development projects and
anticipated highway improvement projects.

6. Future background traffic volumes at the study intersections without traffic generated by the study
project were estimated.

7. Peak hour traffic that the proposed project will generate was estimated using trip generation analysis
procedures recommended by the Institute of Transportation Engineers.

8. A level-of-service analysis for future traffic conditions with traffic generated by the study project was
performed.

9. The impacts of traffic generated by the proposed project at the study intersections was quantified and
summarized.

10. Locations that project generated traffic significantly impacts traffic operating conditions were identified.

11. Recommendations, improvements or modifications necessary to mitigate the traffic impacts of the
project and to provide adequate access to and egress from the site were formulated.

12. A report documenting the conclusions of the analyses performed and recommendations was
prepared.
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Table 2     Suggested Requirements for Various Types of Traffic Impact Analyses(2)

Trip Generation Threshold

Access Location
& Design Review

Small
Development:
Traffic Impact
Assessment

Medium
Development:
Traffic Impact

Statement

Large
Development:

Regional Traffic
Analysis

T < 100
Peak Hour Trips

100 < T < 500
Peak Hour Trips

500 < T < 1000
Peak Hour Trips

T > 1000
Peak Hour Trips

Pre-application meeting or discussion U U U U

Analysis of Roadway Issues
Existing condition analysis within study area U U U U

Sight distance evaluation U U U U

Nearby driveway locations ? U U U

Existing traffic conditions at nearby intersections
and driveways

U U U

Future road improvements ? U U

Crash experience in proximity to site ? U U U

Trip generation of adjacent development ? U U

Trip distribution analysis U U U

Background traffic growth ? U U

Future conditions analysis at nearby intersections ? U U

Mitigation identification and evaluation ? ? U

Site Issues
Traffic generation U U U U

Traffic distribution ? U U U

Evaluate number, location & spacing of access
points

? U U U

Evaluate access design, queuing, etc. U U U U

Evaluate site circulation U U U U

Other Analyses
Gap analysis for unsignalized locations ? ? U

TSM/TDM2 Mitigation measures (car- or van-
pooling, transit, etc.)- transit agency participation

? U

Effect on traffic signal progression, analysis of
proposed signal locations

? U

Notes:
(1) Key:  U = required, ? = may be appropriate on a case-by-case basis
(2) Source:  Institute of Transportation Engineers, Transportation and Land Development, Washington, D.C., 2002, p.3-6
(3) TSM/TDM = Transportation System Management/Transportation Demand Management
(4) A traffic signal should not be permitted
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Study Area

The study area for this study is consistent with the study area for other traffic impact studies in Wailea and
recent direction from the County of Maui Department of Public Works.  The study area is shown on Figure 2.
The study intersections are listed in Table 2. 

Table 3    Study Intersections and Right-of-Way Control
Number Intersection Right-of-Way Control Jurisdiction

1 Honoapiilani Highway at East Waiko Road Unsignalized (1) State
2 Honoapiilani Highway at Waiolu Road Unsignalized State
3 Honoapiilani Highway at Pilikana Street Unsignalized (1) State
4 Honoapiilani Highway at Kuikahi Drive Signalized State
5 Waiale Road at Kuikahi Drive Unsignalized County
6 Waiale Road at Road A (2) Unsignalized County
7 Waiale Road at Road C (2) Unsignalized County
8 Waiale Road at East Waiko Road (2) Unsignalized County

Notes:
(1) This intersection is currently unsignalized.  Signals are to be installed as a condition of other development projects in the

area.
(2) This intersection is being constructed as part of the Waikapu Affordable Housing project that is under construction.

Order of Presentation

Chapter 2 describes existing traffic conditions, the Level-of-Service (LOS) concept and the results of the Level-
of-Service analysis of existing conditions.

Chapter 3 describes the process used to estimate 2010 background traffic volumes and the resulting
background traffic projections.  Background conditions are defined as future background traffic conditions
without traffic generation by the study project.

Chapter 4 describes the methodology used to estimate the traffic characteristics of the proposed project,
including 2010 background plus project traffic projections.

Chapter 5 describes the traffic impacts of the proposed project, identifies potential mitigation measures and
summarizes the traffic impact study.
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2.  ANALYSIS OF EXISTING CONDITIONS

This chapter presents the existing traffic conditions on the roadways adjacent to the proposed project. The
level-of-service (LOS) concept  and the results of the Level-of-Service analysis for existing conditions are also
presented.  The purpose of this analysis is to establish the base conditions for the determination of the impacts
of the project which are described in a subsequent chapter.

Description of Existing Streets and Intersection Controls

The following is a summary of the major roadways in the study area:

Honoapiilani Highway

Honoapiilani Highway is a major State highway connecting Wailuku and Maalaea.  In the vicinity of the
proposed project, the highway is a two-lane, two-way facility with separate left turn lanes.  The posted speed
limit is 45 miles per hour (mph).

East Waiko Road

East Waiko Road is a two-lane, two-way roadway intersecting Honoapiilani Highway approximately one
quarter mile south of Pilikana Street.  East Waiko Road serves residential development along both sides of
Honoapiilani Highway.  The intersection of Honoapiilani Highway at East Waiko Road is unsignalized. 

Figure 3 is a schematic indicating the lane configurations and right-of-way controls of the study intersections.
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Existing Peak Hour Traffic Volumes

The existing peak hour traffic volumes are shown in Figures 4, 5 and 6.  The peak hour volumes were
determined from traffic counts of the study intersections. 

1. The traffic counts were performed during the first week of November and the first week of December,
2005.

2. The morning counts were performed between 6:30 AM and 9:00 AM.  The afternoon counts were
performed between 3:30 PM and 6:00 PM.  Sunday counts were performed between 7:30 AM and
12:30 PM.

3. The traffic determined that the weekday morning peak hour is from 7:00 AM to 8:00 AM, the weekday
afternoon peak hour is from 4:45 PM to 5:45 PM and the Sunday peak hour is from 11:45 AM to 12:45
PM.

4. The traffic counts include buses, trucks and other large vehicles.  Mopeds and Bicycles were not
counted.

5. The traffic volumes shown are the peak hourly volume of each movement rather than the peak sum
of all approach volumes.

6. The traffic volumes of adjacent intersections may not match the volumes shown for an adjacent
intersection because the peak hours of the adjacent intersections may not coincide and there may
driveways between the intersections.

7. Pedestrian activity was negligible.
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Level-of-Service Concept

Signalized Intersections

"Level-of-Service" is a term which denotes any of an infinite number of combinations of traffic operating
conditions that may occur on a given lane or roadway when it is subjected to various traffic volumes.  Level-of-
service (Level-of-Service) is a qualitative measure of the effect of a number of factors which include space,
speed, travel time, traffic interruptions, freedom to maneuver, safety, driving comfort and convenience.

There are six levels-of-service, A through F, which relate to the driving conditions from best to worst,
respectively.  The characteristics of traffic operations for each level-of-service are summarized in Table 4.
In general, Level-of-Service A represents free-flow conditions with no congestion.  Level-of-Service F, on the
other hand, represents severe congestion with stop-and-go conditions.  Level-of-service D is typically
considered acceptable for peak hour conditions in urban areas.

Corresponding to each level-of-service shown in the table is a volume/capacity ratio.  This is the ratio of either
existing or projected traffic volumes to the capacity of the intersection.  Capacity is defined as the maximum
number of vehicles that can be accommodated by the roadway during a specified period of time. The capacity
of a particular roadway is dependent upon its physical characteristics such as the number of lanes, the
operational characteristics of the roadway (one-way, two-way, turn prohibitions, bus stops, etc.), the type of
traffic using the roadway (trucks, buses, etc.) and turning movements. 

Table 4  Level-of-Service Definitions for Signalized Intersections(1)

Level of Service Interpretation
Volume-to-Capacity

Ratio(2)
Stopped Delay

(Seconds)

A, B Uncongested operations; all vehicles clear in a
single cycle.

0.000-0.700 <20.0

C Light congestion; occasional backups on critical
approaches

0.701-0.800 20.1-35.0

D Congestion on crit ical approaches but
intersection functional.  Vehicles must wait
through more than one cycle during short
periods.  No long standing lines formed.

0.801-0.900 35.1-55.0

E Severe congestion with some standing lines on
critical approaches.  Blockage of intersection
may occur if signal does not provide protected
turning movements.

0.901-1.000 55.1-80.0

F Total breakdown with stop-and-go operation >1.001 >80.0
Notes:
(1) Source: Highway Capacity Manual, 2000.
(2) This is the ratio of the calculated critical volume to Level-of-Service E Capacity.
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Unsignalized Intersections

Like signalized intersections, the operating conditions of intersections controlled by stop signs can be
classified by a level-of-service from A to F.  However, the method for determining level-of-service for
unsignalized intersections is based on the use of gaps in traffic on the major street by vehicles crossing or
turning through that stream.  Specifically, the capacity of the controlled legs of an intersection is based on two
factors: 1) the distribution of gaps in the major street traffic stream, and 2) driver judgement in selecting gaps
through which to execute a desired maneuver.  The criteria for level-of-service at an unsignalized intersection
is therefore based on delay of each turning movement.  Table 5 summarizes the definitions for level-of-service
and the corresponding delay. 

Table 5  Level-of-Service Definitions for Unsignalized Intersections(1)

Level-of-Service
Expected Delay to Minor Street

Traffic Delay (Seconds)   

A Little or no delay <10.0

B Short traffic delays 10.1 to 15.0

C Average traffic delays 15.1 to 25.0

D Long traffic delays 25.1 to 35.0

E Very long traffic delays 35.1 to 50.0

F See note (2) below >50.1
Notes:
(1) Source:  Highway Capacity Manual, 2000.
(2) When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which may cause severe

congestion affecting other traffic movements in the intersection.  This condition usually warrants improvement of the intersection.
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Level-of-Service Analysis of Existing Conditions

Signalized Intersections

State Department of Transportation (Honolulu) requested the Synchro software package be used to performed
level-of-service analyses.  Accordingly, Synchro 6 was used to calculate the traffic signal timings.  The timings
were then downloaded into the Highway Capacity Software to calculate the levels-of-service of the signalized
intersections.  Both software packages are based on the Highway Capacity Manual.

The resulting levels-of-service of the signalized study intersection are summarized in Table 6.    The results
shown in the table are the volume-to-capacity ratios, delays and levels-of-service of all the controlled
movements of the study intersection.

Table 6    Existing (2005) Levels-of-Service - Signalized Intersections

Intersection and Movement
AM Peak Hour PM Peak Hour Sunday Peak Hour

V/C(1) Delay(2) LOS(3) V/C(1) Delay(2) LOS(3) V/C(1) Delay(2) LOS(3)

Honoapiilani Hwy at Kuikahi Dr 0.60 36.9 D 0.61 35.4 D 0.32 20.7 C
Eastbound Left 0.21 40.7 D 0.12 37.7 D 0.06 19.4 B

Eastbound Thru 0.26 40.9 D 0.16 38.0 D 0.09 19.6 B
Eastbound Right 0.21 40.3 D 0.15 37.9 D 0.08 19.6 B
Westbound Left 0.54 23.4 C 0.55 26.0 C 0.23 14.2 B

Westbound Thru & Right 0.08 16.9 B 0.11 19.3 B 0.05 12.6 B
Northbound Left 0.19 51.8 D 0.22 46.0 D 0.10 26.9 C

Northbound Thru 0.77 46.1 D 0.72 37.4 D 0.50 22.8 C
Northbound Right 0.40 34.1 C 0.16 25.0 C 0.16 18.3 B
Southbound Left 0.08 50.0 D 0.11 44.1 D 0.02 26.0 C

Southbound Thru 0.64 40.1 D 0.81 42.5 D 0.51 23.0 C
Southbound Right 0.06 28.6 C 0.06 23.6 C 0.06 17.3 B

NOTES:
1. V/C denotes ratio of volume to capacity.
2. Delay is in seconds per vehicle.
3. LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  LOS is based on delay. 

Unsignalized Intersections

The results of the Level-of-Service analysis of the unsignalized intersections are summarized in Table 7.
Shown are the control delays and Levels-of-Service of each movement.  Volume-to-capacity ratios are not
calculated for unsignalized intersections.
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Table 7    Existing (2005) Levels-of-Service Analysis for Unsignalized Intersections(1)

Intersection and Movement

AM Peak Hour PM Peak Hour Sunday Peak Hour

 Delay 1 LOS 2 Delay 1 LOS 2 Delay 1 LOS 2

Honoapiilani Highway at East Waiko Road
Northbound Left 9.1 A 9.3 A 8.1 A
Southbound Left 10.0- A 9.8 A 8.3 A

Westbound Left, Thru & Right 70.9 F 173.5 F 15.4 C
Eastbound Left & Thru 478.6 F 315.6 F 24.7 C

Eastbound Right 13.7 B 13.7 B 10.5 B
Honoapiilani Highway at Waiolu Road

Southbound Left 9.9 A 9.9 A 8.3 A
Westbound Left & Right 19.1 C 19.5 C 14.8 B

Honoapiilani Highway at Pilikana Road
Northbound Left 9.5 A 9.9 A 8.4 A
Eastbound Left 268.6 F 104.6 F 23.4 C

Eastbound Right 15.7 C 16.1 C 11.9 B
Waiale Road at Kuikahi Drive

Northbound Left (4) (4) (4) (4) (4) (4)
Eastbound Left (4) (4) (4) (4) (4) (4)

Eastbound Right (4) (4) (4) (4) (4) (4)
NOTES:
(1) Delay in seconds per vehicle. 
(2) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-Service is based on delay.
(3) The calculated delay exceeds 999.9 seconds, which is the maximum delay that the model will calculate.
(4) Delays and levels-of-service were not calculated as only two movements are allowed at the intersection.

Conclusions of the Level-of-Service Analysis

1. At the intersection of Honoapiilani Highway at Kuikahi Drive, all traffic movements operate at Level-of-
Service D, or better, during both weekday peak periods and the Sunday peak period.

2. The eastbound and westbound approaches of Waiko Road to Honoapiilani Highway operate at Level-
of-Service F during both weekday peak hour and Level-of-Service C during the Sunday peak hour.
Traffic signals are to be installed at this intersection as a condition of the Waikapu Affordable Housing
Project.

3. All controlled movements at the intersection of Honoapiilani Highway at Waiolu Road operate at
Level-of-Service C, or better, during weekdays and Sundays.

4. The eastbound left turns at the intersection of Honoapiilani Highway at Pilikana Street operate at
Level-of-Service F during the weekday peak hour and Level-of-Service C during the Sunday peak
hour.  Traffic signals are to be installed as a condition of the Waiolani Mauka subdivision project.
These signals are currently being designed.

5. Delays and levels-of-service are not shown for the intersection of Waiale Road at Kuikahi Drive as
only two movements, the southbound to westbound right turn and the eastbound to northbound left
turn, are allowed.  The south leg of the intersection is the entrance to a parking lot for construction
workers.
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3.   PROJECTED BACKGROUND TRAFFIC CONDITIONS

The purpose of this chapter is to discuss the assumptions and data used to estimate 2010 background  traffic
conditions.  Background traffic conditions are defined as future traffic volumes without the proposed project.

Future traffic growth consists of two components.  The first is ambient background growth that is a result of
regional growth and cannot be attributed to a specific project.  This growth factor also accounts for smaller
development projects in the area for which a traffic study is not available or are not identified as a related
project during the data collection phase.  The second component is estimated traffic that will be generated by
other development projects in the vicinity of the proposed project.

Background Traffic Growth

Data provided in the Maui Long Range Land Transportation Study was used to estimated the background
growth rate of traffic along Honoapiilani Highway. The AM and PM peak hour traffic estimates for 1990 and
2020 provided in the report were used to calculate separate growth rates for northbound and southbound peak
hour traffic.  This data and the calculations are shown in Table 8. 

The higher growth rates for AM and PM peak hours were used to estimate the background growth of traffic
along Honoapiilani Highway between 2005 and 2010.  Therefore, 1.86% per year was used for the AM peak
hour growth rate and 1.65% per year was used for the afternoon peak hour growth rate.  As there were no
Sunday peak hour projections provided in the Maui Long Range Land Transportation Plan, the growth rate
calculated for the PM peak hour was used for the Sunday peak hour growth rate, 1.65% per year.
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Table 8  Calculation of Background Growth Rate Along Honoapiilani
Highway1

Year
AM Peak Hour PM Peak Hour

Northbound Southbound Northbound Southbound
1990 903 691 810 1,217
2020 1,401 1,201 1,324 1,845

Growth Rate 2 1.47% 1.86% 1.65% 1.40%
Notes:
1. Source: Kaku & Associates, Maui Long Range Land Transportation Study, February 1997, p. 66
2. Compounded growth rate.

Related Projects

The second component in estimating future background traffic volumes is traffic resulting from other proposed
projects in the vicinity.  Related projects are defined as those projects that are likely to be constructed within
or adjacent to the study project and would significantly impact traffic in the study area. Related projects may
be development projects or roadway improvements.

The projects that were identified as related projects and the estimated number of peak hour trips generated
by each are summarized in Table 9. The trip generation data was obtained from the traffic impact study for
each project.

Table 9  Trip Generation Summary of Related Projects

Related Project

AM Peak Hour PM Peak Hour Sunday Peak Hour

In Out Total In Out Total In Out Total

A Waiolani Elua 5 15 20 20 10 30 15 10 25

B Unnamed Project 10 20 30 25 15 40 20 15 35

C Waikapu 28 30 85 115 90 55 145 65 55 120

D Waikapu Affordable
Housing Project 75 230 305 260 145 405 180 160 340

E Kehalani (Remaining
Development Approx 50%) 210 635 845 720 405 1,125 500 445 945

F Pu’unani 105 265 370 290 165 455 200 180 380

F Kehalani Retail 115 75 190 225 (2) 260 (2) 485 (2) 205 210 415

TOTALS 550 1,325 1,875 1,630 1,055 2,685 1,185 1,075 2,260
Notes:
(1) All numbers are rounded to nearest five (5).
(2) New trips only.  Pass by trips are not shown.
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There are three roadway projects.  

1. The intersection of Honoapiilani Highway at Pilikana Street is to be signalized.  The warrants for a
traffic signals are satisfied for existing conditions3.  The developer of Waiolani Elua and Waikapu 28
has agreed to coordinate installation of the traffic signals with adjacent developers. 

2. Waiale Road is extended from Kuikahi Drive to East Waiko Road. 

3. The intersection of Honoapiilani Highway at East Waiko Road is signalized.

The approximate locations of the development projects and the approximate alignment of Waiale Road is
shown in Figure 7.

2010 Background Traffic Projections

2010 background traffic projections were calculated by expanding existing traffic volumes by the appropriate
growth rates and then superimposing traffic generated by related projects.  The resulting 2010 background
peak hour traffic volumes are shown in Figures 8, 9 and 10.
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4.   PROJECT-RELATED TRAFFIC CONDITIONS

This chapter presents the generation, distribution and assignment of project generated traffic and the
background plus project traffic projections.  The result of the level-of-service analysis of background plus
project conditions is presented in the following chapter.

Project Trip Generation Calculations

Future traffic volumes generated by a project were estimated using the procedures described in the Trip
Generation Handbook,4 published by the Institute of Transportation Engineers.  This method uses trip
generation rates to estimate the number of trips that a proposed project will generate during peak hours.  The
standard reference for trip generation data is Trip Generation.5

The proposed project consists of three components, the pre-school, the day-school and the church.  Each
component is discussed separately.
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Pre-School

Trip Generation does not contain trip generation data for pre-schools.  In order to determine the number of
peak hour trips per student, a trip generation survey was performed for the existing pre-school is Wailuku.
The number of vehicles dropping off and picking up pre-school students was counted and related to the
number of pre-school students enrolled.  This count was performed in May 2005.  During the survey, there
were 24 inbound and 24 outbound vehicle trips during the morning peak hour.  There were 38 pre-school
students enrolled at the time of the survey.  Therefore, the morning peak hour trip generation rate is 1.26 trips
per student and the directional distribution is 50/50.

During the afternoon peak hour, there were 15 inbound and 15 outbound trips.  The afternoon peak hour trip
generation rate is 0.78 and the directional distribution is 50/50.

The trip generation data is summarized in Table 10, along with the calculations for 80 pre-school students.

Day School

Trip Generation contains peak hour trip generation data for K through 8 private schools.  The rates are based
of the number of students enrolled.  These rates were used to estimate the number of trips that the day school
will generate.

Church

Trip Generation contains peak hour trip generation data for churches.  The Institute of Transportation
Engineers defines a church as follows:

A church is a building in which public worship services are held.  A church houses an assembly hall
or sanctuary; it may also house meeting rooms, classrooms and occasionally dining, catering, or party
facilities. 6

Rates are provided for weekday morning, weekday afternoon and Sunday peak hours.  The rates are based
on the gross square footage of the building.  These rates were used to estimate the trip generated by the
church building.

The trip generation analysis for the total project is summarized in Table 10.  The trips shown are the peak
hourly trips generated by the project, which typically coincide with the peak hour of the adjacent street. 
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Table 10 Trip Generation Analysis

Period & Direction

Pre-School K-8 Day-School Church

Totals

Trips per
Student

or
Percent Trips

Trips per
Student

or
Percent Trips

Trips per
TGSF or
Percent Trips

AM Peak
Hour

Total 1.26 80 100 0.90 400 360 1.28 5,000 10 470

Inbound 50% 50 55% 200 50% 5 255

Outbound 50% 50 45% 160 50% 5 215

PM Peak
Hour

Total 0.78 60 0.61 245 1.41 10 315

Inbound 50% 30 47% 115 59% 5 150

Outbound 50% 30 53% 130 41% 5 165

Sunday
Peak
Hour

Total (2) (2) 11.76 60 60

Inbound 50% 30 30

Outbound 50% 30 30

Notes:
(1) All number are rounded to five (5).
(2) Pre-school and day-school are closed on Sunday.
(3) TGSF = Thousand Gross Square Feet

Trip Distribution and Assignments

The project-related trips were distributed along  the anticipated approach routes to the project site based on
the directional distribution of existing peak hour traffic along Honoapiilani Highway and Waiale Road. 

The project morning and afternoon peak hour trip assignments are shown in Figures 11, 12 and 13.

2010 Background Plus Project Projections

Background plus project traffic conditions are defined as 2010 background traffic conditions plus project
related traffic.  These conditions are also sometimes referred to as “cumulative” conditions since it represents
to total traffic projections upon build out of all known projects in the study area.  These projections were
estimated by superimposing the peak hourly traffic generated by the proposed project on the 2010 background
peak hour traffic volumes presented in Chapter 3.  

The incremental difference between background and background plus project is the traffic impact of the project
under study.

 The traffic projections for 2010 background plus project conditions are shown on Figures 14, 15  and 16.  The
traffic projection worksheets are presented as Appendix B.
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5.  CONCLUSIONS AND RECOMMENDATIONS

The purpose of this chapter is to summarize the results of the level-of-service analysis, which identifies the
project-related impacts.  In addition, any mitigation measures necessary and feasible are identified and other
access, egress and circulation issues are discussed.

The impact of the project was assessed by analyzing the changes in traffic volumes and levels-of-service at
the study intersections. 

Changes in Total Intersection Volumes

An analysis of the total approach volumes at the study intersections is summarized in Table 11.  Shown are
the percentages of total intersection traffic that is generated by the study project.  Also shown are the
percentages that are the result of background growth and related projects.  The largest percentage is at the
intersection of Waiale Road at Kuikahi Drive.  The weekday morning and afternoon percentages are 18.2%
and 12.6%, respectively.  All remaining percentages are 5.9%, or less. The average percentage of project
traffic at all the study intersections is 7.3% during the morning peak hour, 4.7% during the afternoon peak hour
and 1.7% during the Sunday peak hour.

An analysis of the project’s pro rata share of traffic growth between 2005 and 2010 is summarized in Table
12 . 
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Table 11    Percentage of Total Intersection Approach Volumes from Project (1)

Intersection Period Existing
2010

Background
2010 Background Plus

Project

Percent of Total Traffic
from Background

Growth (2)
Percent of Total Traffic 

from Project (3)

Honoapiilani
Highway at East

Waiko Road

AM 1770 2205 2300 18.9% 4.1%

PM 1810 2365 2430 22.8% 2.7%

Sunday 985 1445 1455 31.6% 0.7%

Honoapiilani
Highway at

Waiolu Road

AM 1685 1845 1940 8.2% 4.9%

PM 1730 2005 2070 13.3% 3.1%

Sunday 935 1210 1220 22.5% 0.8%

Honoapiilani
Highway at

Pilikana Street

AM 1820 2100 2195 12.8% 4.3%

PM 1845 2270 2335 18.2% 2.8%

Sunday 990 1390 1400 28.6% 0.7%

Honoapiilani
Highway at

Kuikahi Drive

AM 2030 2730 2900 24.1% 5.9%

PM 1990 3145 3260 35.4% 3.5%

Sunday 1040 2050 2070 48.8% 1.0%

Waiale Road at
East Waiko Road

AM 290 785 830 59.6% 5.4%

PM 335 885 915 60.1% 3.3%

Sunday 185 635 645 69.8% 1.6%

Waiale Road at
Kuikahi Drive

AM 995 1800 2200 36.6% 18.2%

PM 855 1865 2135 47.3% 12.6%

Sunday 345 1165 1245 65.9% 6.4%

Averages

AM 1432 1911 2061 23.2% 7.3%

PM 1428 2089 2191 30.2% 4.7%

Sunday 747 1316 1339 42.5% 1.7%

Notes:
(1) Volumes shown are total intersection approach volumes or projections.
(2) Background growth compared to existing volumes.
(3) Growth from project traffic compared to background plus project traffic projections.
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Table 12   Analysis of Project’s Pro Rata Share of Traffic Growth (1)

Intersection Period Existing
2010

Background
Background
Plus Project

Background Growth (2) Project Trips (3)

Volume
% of 2005 to
2010 Growth Volume (4)

% of 2005 to
2010 Growth

Honoapiilani
Highway at East

Waiko Road

AM 1770 2205 2300 435 82.1% 95 17.9%

PM 1810 2365 2430 555 89.5% 65 10.5%

Sunday 985 1445 1455 460 97.9% 10 2.1%

Honoapiilani
Highway at Waiolu

Road

AM 1685 1845 1940 160 62.7% 95 37.3%

PM 1730 2005 2070 275 80.9% 65 19.1%

Sunday 935 1210 1220 275 96.5% 10 3.5%

Honoapiilani
Highway at Pilikana

Street

AM 1820 2100 2195 280 74.7% 95 25.3%

PM 1845 2270 2335 425 86.7% 65 13.3%

Sunday 990 1390 1400 400 97.6% 10 2.4%

Honoapiilani
Highway at Kuikahi

Drive

AM 2030 2730 2900 700 80.5% 170 19.5%

PM 1990 3145 3260 1155 90.9% 115 9.1%

Sunday 1040 2050 2070 1010 98.1% 20 1.9%

Waiale Road at East
Waiko Road

AM 290 785 830 495 91.7% 45 8.3%

PM 335 885 915 550 94.8% 30 5.2%

Sunday 185 635 645 450 97.8% 10 2.2%

Waiale Road at
Kuikahi Drive

AM 995 1800 2200 805 66.8% 400 33.2%

PM 855 1865 2135 1010 78.9% 270 21.1%

Sunday 345 1165 1245 820 91.1% 80 8.9%

Notes:
(1) Volumes shown are total intersection approach volumes or projections.
(2) Background versus existing.
(3) Background plus project versus background.
(4) Project generated traffic
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Methodology for Level-of-Service Analysis

1. As previously noted, State Department of Transportation (Honolulu) has requested the Synchro
software package be used to performed level-of-service analyses.  Accordingly, Synchro 6 was used
to calculate the traffic signal timings.  The timings were then downloaded into the Highway Capacity
Software to calculate the levels-of-service of the signalized intersections.  Both software packages
are based on the methodology described in the Highway Capacity Manual.

2. In the past, the LA Department of Transportation standard was used to determine the significance of
the impacts of project generated traffic.  SDOT has consistently responded that they prefer to use
engineering judgement to assess the traffic impacts of a project and the effectiveness of possible
mitigation measures, along with the standards of the Institute of Transportation Engineers.
Accordingly, we have used the Institute of Transportation Engineers standard that a Level-of-Service
D is the minimum acceptable level-of-service and that the criteria is applicable to the overall
intersection.   Side street approaches and minor movements may operate at Level-of-Service E or
F in order for the overall intersection and the major roadway to operate at Level-of-Service D, or
better.  If project generated traffic causes the level-of-service to drop below Level-of-Service D
(Levels-of-Service E or F), then mitigation should be provided to improve the level-of-service to Level-
of-Service D or better. 

3. As the Highway Capacity Manual defines level-of-service by delay, we have used the same definition.

Level-of-Service Analysis for Signalized Intersections

The level-of-service analysis of the signalized intersections was performed for background and background
plus project conditions and then compared.  The incremental difference of the volume-to-capacity ratios
between the two conditions is the impact of the project.  The assumptions used for the level-of-service analysis
are:

1. The existing intersection configurations will be maintained.

2. The intersections of Honoapiilani Highway at East Waiko Road and Honoapiilani Highway at Pilikana
Street are signalized.

3. Waiale Road is completed between Kuikahi Drive and East Waiko Road.  There are two three new
intersections along this section of Waiale Road (at East Waiko Road, at Road A and at Road C).  All
these intersections are unsignalized.
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Signalized Intersections

The results of the level-of-service analysis of the signalized intersections are summarized in Table 13.  The
results for three signalized intersections are shown.  Shown are the volume-to-capacity ratios, average vehicle
delays and levels-of-service.  As previously noted, the intersections of Honoapiilani Highway at East Waiko
Road and Honoapiilani Highway at Pilikana Street are signalized for 2010 background conditions.  The
intersection of Honoapiilani Highway at Kuikahi Drive is already signalized.

For all the signalized study intersections, all movements will operate at Level-of-Service D, or better.  As
Level-of-Service D is the minimum acceptable level-of-service, no additional mitigation of the signalized
intersections is recommended.

Unsignalized Intersections

The results of the level-of-service analysis of the unsignalized intersections are summarized in Table 14.
Shown are the average vehicle delays and levels-of-service of the controlled lane groups.  Delays and levels-
of-service are not calculated for the overall intersection of the uncontrolled movements of an unsignalized
intersection.

With the exception of the intersection of Waiale Road at Kuikahi Drive, all controlled lane groups will operate
a Level-of-Service C, or better, during all peak periods.  At the intersection of Waiale Road at Kuikahi Drive,
the eastbound to northbound left turn will operate at Level-of-Service E or F during all weekday peak periods,
without and with the project.  Mitigation will be required for this intersection to operate at an acceptable level-
of-service.
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Table 13    2012 Levels-of-Service - Signalized Intersections

Intersection, Approach and Movement

AM Peak Hour PM Peak Hour SUNDAY Peak Hour
Without Project With Project Without Project With Project Without Project With Project

V/C(1) Delay(2) LOS(3) V/C Delay LOS V/C(1) Delay(2) LOS(3) V/C Delay LOS V/C(1) Delay(2) LOS(3) V/C Delay LOS
Honoapiilani Hwy at E. Waiko Rd 0.92 31.0 C 0.96 35.9 D 0.95 38.0 D 0.96 41.5 D 0.66 19.3 B 0.66 19.4 B

Eastbound Left & Thru 0.18 25.8 C 0.18 25.8 C 0.22 46.4 D 0.22 46.4 D 0.04 18.2 B 0.04 18.2 B
Eastbound Right 0.04 23.9 C 0.04 23.9 C 0.10 43.7 D 0.10 43.7 D 0.01 18.0 B 0.01 18.0 B

Westbound Let, Thru & Right 0.84 49.8 D 0.84 49.8 D 0.83 51.2 D 0.83 51.2 D 0.54 25.9 C 0.54 25.9 C
Northbound Left 0.04 10.4 B 0.05 10.5 B 0.06 12.7 B 0.06 13.9 B 0.01 7.3 A 0.01 7.3 A

Northbound Thru & Right 0.95 39.3 D 1.00 50.7 D 0.99 46.4 D 1.02 53.7 D 0.75 20.9 C 0.75 21.1 C
Southbound Left 0.73 40.6 D 0.73 41.2 D 0.75 49.0 D 0.75 49.0 D 0.24 11.0 B 0.24 11.2 B

Southbound Thru 0.68 13.8 B 0.72 14.9 B 0.75 21.3 C 0.78 22.7 C 0.58 16.2 B 0.59 16.3 B
Southbound Right 0.02 6.1 A 0.02 6.1 A 0.06 10.0+ B 0.06 10.0+ B 0.04 10.0+ B 0.04 10.0+ B

Honoapiilani Hwy at Pilikana Rd 0.68 21.9 C 0.71 24.9 C 0.69 21.0 C 0.71 23.5 C 0.44 14.0 B 0.45 14.0 B
Eastbound Left 0.51 31.8 C 0.51 31.8 C 0.30 28.8 C 0.30 28.8 C 0.20 21.4 C 0.20 21.4 C

Eastbound Right 0.22 26.8 C 0.22 26.8 C 0.13 26.6 C 0.13 26.6 C 0.11 20.5 C 0.11 20.5 C
Northbound Left 0.19 32.3 C 0.19 32.3 C 0.40 34.5 C 0.40 34.5 C 0.19 24.6 C 0.19 24.6 C

Northbound Thru 0.70 11.7 B 0.74 12.8 B 0.74 11.3 B 0.76 12.0 B 0.45 7.3 A 0.46 7.3 A
Southbound Thru 0.89 29.5 C 0.94 35.7 D 0.92 30.2 C 0.95 35.5 D 0.67 18.1 B 0.68 18.3 B

Southbound Right 0.05 9.6 A 0.05 9.6 A 0.19 9.6 A 0.19 9.6 A 0.12 10.5 B 0.12 10.5 B
Honoapiilani Hwy at Kuikahi Dr 0.76 43.4 D 0.78 46.4 D 0.83 38.9 D 0.84 41.0 D 0.59 23.0 C 0.59 23.1 C

Eastbound Left 0.47 47.5 D 0.49 48.3 D 0.46 51.8 D 0.47 52.5 D 0.32 23.4 C 0.32 23.4 C
Eastbound Thru 0.69 53.5 D 0.72 54.7 D 0.63 53.1 D 0.67 54.6 D 0.58 26.9 C 0.58 26.9 C

Eastbound Right 0.53 48.1 D 0.53 48.1 D 0.44 47.7 D 0.44 47.7 D 0.19 20.8 C 0.19 20.8 C
Westbound Left 0.82 38.0 D 0.92 53.7 D 0.86 41.2 D 0.94 52.6 D 0.57 21.2 C 0.59 21.7 C

Westbound Thru & Right 0.20 18.8 B 0.25 19.4 B 0.58 26.7 C 0.61 27.6 C 0.38 16.0 B 0.39 16.1 B
Northbound Left 0.27 53.7 D 0.27 53.7 D 0.45 27.7 C 0.45 27.7 C 0.30 29.8 C 0.30 29.8 C

Northbound Thru 0.83 52.6 D 0.83 52.6 D 0.78 42.9 D 0.78 42.9 D 0.61 25.1 C 0.61 25.1 C
Northbound Right 0.49 38.4 D 0.59 41.3 D 0.29 28.8 C 0.35 29.8 C 0.24 19.2 B 0.26 19.4 B
Southbound Left 0.20 52.3 D 0.32 54.7 D 0.46 27.3 C 0.51 28.8 C 0.26 29.1 C 0.28 29.4 C

Southbound Thru 0.61 41.2 D 0.61 41.2 D 0.81 44.9 D 0.81 44.9 D 0.59 24.7 C 0.59 24.7 C
Southbound Right 0.09 20.7 C 0.09 20.7 C 0.23 27.8 C 0.23 27.8 C 0.23 19.1 B 0.23 19.1 B

NOTES:
1. V/C denotes ratio of volume to capacity.
2. Delay is in seconds per vehicle.
3. LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  LOS is based on delay. 
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Table 14   2010 Levels-of-Service - Unsignalized Intersections(1)

Intersection and Movement

AM Peak Hour PM Peak Hour Sunday Peak Hour

Without Project With Project Without Project With Project Without Project With Project

 Delay 1 LOS 2 Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
Honoapiilani Highway at Waiolu Road

Southbound Left 9.9 A 10.2 B 10.7 B 10.7 B 8.8 A 8.8 A
Westbound Left & Right 20.1 C 21.2 C 23.2 C 23.4 C 19.1 C 19.3 C

Waiale Road at East Waiko Rd
Eastbound Left & Thru 78.0 A 8.0 A 8.5 A 8.6 A 8.0 A 8.0 A

Southbound Left & Right 18.4 C 21.4 C 20.4 C 23.2 C 14.4 B 14.7 B
Waiale Road at Kuikahi Drive

Northbound Left 9.4 A 10.6 B 11.2 B 13.0 B 8.9 A 9.0 A
Eastbound Left 375.0 F F 386.6 F F 42.7 E 56.7 F

Eastbound Right 9.4 A 11.3 B 10.3 B 11.7 B 9.7 A 9.9 A
Waiale Road at Road A

Northbound Left & Thru 7.7 A 7.8 A 8.1 A 8.1 A 7.9 A 7.9 A
Eastbound Left & Right 12.7 B 13.9 B 13.8 B 14.5 B 12.8 B 12.9 B

Waiale Road at Road C
Northbound Left & Thru 7.7 A 7.7 A 7.8 A 7.8 A 7.7 A 7.7 A
Eastbound Left & Right 10.6 B 10.9 B 10.8 B 11.0 B 10.3 B 10.4 B

NOTES:
(1) Delay in seconds per vehicle. 
(2) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-Service is based on delay.
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Mitigation

As noted in the previous section, mitigation is required at the intersection of Waiale Road at Kuikahi Drive to
mitigate an expected Level-of-Service F.  It should be noted that this intersection will operate at Level-of-
Service F without and with the project.  This implies that background growth and traffic from the related
projects increases the traffic volumes and delays such that Level-of-Service F is the result.  The proposed
project contributes additional traffic that further aggravates the long delays.

There are three potential mitigation measures, each of which is discussed in the following paragraphs.

Intersection Widening

Widening of the intersection to provide a second lane for the eastbound to northbound left turn would require
widening of Waiale Road northbound in order to accommodate the second left turn lane.  This does not appear
to be a viable option because of right-of-way constraints.  It is also understood that the community has
expressed its desire that Waiale Road be only two lanes wide.

Signalization

The peak hour warrants for a traffic signal are satisfied for both morning and afternoon peak hour conditions
without the project.  The warrants will also be satisfied for peak hour conditions with the project.  As a
signalized intersection, all movements will operate at Level-of-Service C, or better, during morning and
afternoon peak hours.

Roundabout

An analysis of the intersection as a roundabout was performed.  This analysis concluded that the intersection
would have a volume-to-capacity ratio of 1.08 during the morning weekday peak hour.  This implies that the
intersection would operate a Level-of-Service F if converted to a roundabout.  The conclusion is that a
roundabout at the intersection is not a viable mitigation measure.
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Driveway Analysis

An analysis of anticipated traffic conditions at the project’s driveway along Waiale Road was performed to
determine the required lane configuration.  The assumptions used in the analysis were that the driveway would
have two exit lanes, one left turn lane and one right turn lane, and the intersection would be unsignalized.  The
results of this analysis is summarized in Table15.  As shown, all movements will operate at Level-of-Service
D, or better.  Level-of-Service D is the minimum acceptable level-of-service.

Table 15   2010 Levels-of-Service at Project Driveway along Waiale Road

Intersection and Movement

AM Peak Hour PM Peak Hour Sunday Peak Hour

Delay LOS Delay LOS Delay LOS
Waiale Road at Project Driveway

Northbound Left & Thru 8.4 A 8.4 A 7.9 A
Eastbound Left 27.2 D 22.6 C 13.1 B

Eastbound Right 10.4 B 11.1 B 9.9 A

NOTES:
(1) Delay in seconds per vehicle. 
(2) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-

Service is based on delay.

An assessment of the need for a separate left turn lane for traffic turning into the project was performed using
guidelines published by the Transportation Resource Board7.  The assessment determined that a separate
left turn lane is warranted at the driveway during the morning peak period.  Accordingly, based on the findings
of an accepted standard, a separate left turn lane along northbound Waiale Road at the project driveway is
recommended.  

The widening required for the left turn lane will also provide widening for a left turn refuge lane.  This will
improve the level-of-service and safety of traffic exiting the project onto Waiale Road.

Figure 17 is a schematic drawing of the recommended configuration of the project’s driveway along Waiale
Road.
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Other Traffic Issues

Secondary Access Along Honoapiilani Highway

The preceding traffic analysis is based on the assumption that there will be only one access and egress point
to the project and that this would be the driveway along Waiale Road.  This assumption is based on
preliminary discusses with SDOT.  SDOT indicated that it would not allow a secondary access along
Honoapiilani Highway.

However, it is recommended that a secondary access along Honoapiilani Highway be pursued.  A secondary
access and egress should be provided for emergency services, construction activities and for use during
special events.  A traffic control officer should be provided during construction and special events.  The County
has tentatively indicated it would support this second entrance for emergency services.

A secondary entrance along Honoapiilani Highway would divert traffic from Kuikahi Drive and therefore
improve the levels-of-service at the intersections with Honoapiilani Highway and Waiale Road. The entrance
should be restricted to right turns in and right turns out only.

Extension of Waiale Road to Maui Tropical Plantation

Long range plans for the area included extension of Waiale Road from East Waiko Road to Honoapiilani
Highway in the vicinity of Maui Tropical Plantation.  A preliminary assessment of the impact of this extension
to traffic volumes along Honoapiilani Highway was performed in order to address comments received from
the County and during various public meetings in the area.  The preliminary assessment concluded:

1. Approximately one-third of the weekday peak hour traffic along Honoapiilani Highway will be
diverted to Waiale Road.

2. Approximately 50% of the peak hour through traffic along East Waiko Road between
Honoapiilani Highway and Waiale Road will be diverted to Waiale Road.

3. The reduced traffic volumes along Honoapiilani Highway will have a significant positive
impact of the levels-of-service of the intersections along this roadway.  However, these
volumes will result in lower levels-of-service of the intersections along Waiale Road.

Speeding Along Honoapiilani Highway

During the public meetings in the area for this and other project, concern was expressed regarding speeding
along Honoapiilani Highway.  As already noted in this report, the intersections of Honoapiilani Highway at East
Waiko Road and Pilikana Street will be implemented as conditions for other development projects in the area.
These signals should be coordinated so the vehicles traveling at the posted speed limit will not be stopped.
Vehicles traveling faster than the posted speed limit will be stopped by the red signal.  This should result in
safer speeds along this section of highway.
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TRAFFIC PROJECTION WORKSHEETS



Part 2.1

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 1
INTERSECTION OF Honoapiilani Highway at East Waiko Road

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 15 45 25 1 4 2 0 0 0 15 50 25 15 50 25
2 TH 685 685 375 66 58 32 29 30 89 780 775 495 45 35 5 825 810 500
3 LT 115 110 60 11 9 5 10 7 6 135 125 70 135 125 70
4 E- RT 110 155 85 11 13 7 10 15 7 130 185 100 130 185 100
5 TH 5 15 10 0 1 1 0 0 0 5 15 10 5 15 10
6 LT 20 25 15 2 2 1 144 128 90 165 155 105 165 155 105
7 S- RT 35 22 10 3 2 1 139 147 96 175 170 105 175 170 105
8 TH 705 695 380 68 59 32 -58 77 98 715 830 510 50 30 5 765 860 515
9 LT 10 15 5 1 1 0 0 0 0 10 15 5 10 15 5

10 W- RT 15 15 5 1 1 0 0 0 0 15 15 5 15 15 5
11 TH 10 10 5 1 1 0 0 0 0 10 10 5 10 10 5
12 LT 45 20 10 4 2 1 0 0 0 50 20 10 50 20 10

TOTAL 1770 1812 985 169 153 82 274 404 386 2205 2365 1445 95 65 10 2300 2430 1455

Approach Totals

From North 815 840 460 78 71 39 39 37 95 930 950 590 45 35 5 975 985 595
From East 135 195 110 13 16 9 154 143 97 300 355 215 0 0 0 300 355 215
From South 750 732 395 72 62 33 81 224 194 900 1015 620 50 30 5 950 1045 625
From West 70 45 20 6 4 1 0 0 0 75 45 20 0 0 0 75 45 20
Total 1770 1812 985 169 153 82 274 404 386 2205 2365 1445 95 65 10 2300 2430 1455

Departure Totals
To North 860 870 475 83 74 40 -48 92 105 895 1035 620 50 30 5 945 1065 625
To East 160 142 75 15 12 6 149 154 102 320 305 180 0 0 0 320 305 180
To South 720 725 395 69 61 33 173 158 179 960 945 605 45 35 5 1005 980 610
To West 30 75 40 2 6 3 0 0 0 30 80 40 0 0 0 30 80 40
Total 1770 1812 985 169 153 82 274 404 386 2205 2365 1445 95 65 10 2300 2430 1455

Leg Totals
North 1675 1710 935 161 145 79 -9 129 200 1825 1985 1210 95 65 10 1920 2050 1220
East 295 337 185 28 28 15 303 297 199 620 660 395 0 0 0 620 660 395
South 1470 1457 790 141 123 66 254 382 373 1860 1960 1225 95 65 10 1955 2025 1235
West 100 120 60 8 10 4 0 0 0 105 125 60 0 0 0 105 125 60
Total 3540 3624 1970 338 306 164 548 808 772 4410 4730 2890 190 130 20 4600 4860 2910
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Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 2
INTERSECTION OF Honoapiilani Highway at Waiolu Road

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 TH 810 850 480 78 73 41 49 37 95 935 960 615 45 35 5 980 995 620
3 LT 5 5 5 0 0 0 0 0 0 5 5 5 5 5 5
4 E- RT 5 5 5 0 0 0 0 0 0 5 5 5 5 5 5
5 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 LT 5 5 5 0 0 0 0 0 0 5 5 5 5 5 5
7 S- RT 5 5 5 0 0 0 0 0 0 5 5 5 5 5 5
8 TH 855 860 435 83 73 37 -48 92 105 890 1025 575 50 30 5 940 1055 580
9 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 W- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 1685 1730 935 161 146 78 1 129 200 1845 2005 1210 95 65 10 1940 2070 1220

Approach Totals

From North 815 855 485 78 73 41 49 37 95 940 965 620 45 35 5 985 1000 625
From East 10 10 10 0 0 0 0 0 0 10 10 10 0 0 0 10 10 10
From South 860 865 440 83 73 37 -48 92 105 895 1030 580 50 30 5 945 1060 585
From West 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1685 1730 935 161 146 78 1 129 200 1845 2005 1210 95 65 10 1940 2070 1220

Departure Totals
To North 860 865 440 83 73 37 -48 92 105 895 1030 580 50 30 5 945 1060 585
To East 10 10 10 0 0 0 0 0 0 10 10 10 0 0 0 10 10 10
To South 815 855 485 78 73 41 49 37 95 940 965 620 45 35 5 985 1000 625
To West 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1685 1730 935 161 146 78 1 129 200 1845 2005 1210 95 65 10 1940 2070 1220

Leg Totals
North 1675 1720 925 161 146 78 1 129 200 1835 1995 1200 95 65 10 1930 2060 1210
East 20 20 20 0 0 0 0 0 0 20 20 20 0 0 0 20 20 20
South 1675 1720 925 161 146 78 1 129 200 1835 1995 1200 95 65 10 1930 2060 1210
West 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 3370 3460 1870 322 292 156 2 258 400 3690 4010 2420 190 130 20 3880 4140 2440



Part 2.2

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 3
INTERSECTION OF Honoapiilani Highway at Pilikana Road

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 35 80 35 3 7 3 29 87 65 65 175 105 65 175 105
2 TH 770 825 455 74 70 39 0 5 65 845 900 560 45 35 5 890 935 565
3 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 E- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 S- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 TH 835 815 420 81 70 36 -64 44 70 850 930 525 50 30 5 900 960 530
9 LT 25 50 20 2 4 2 16 48 35 45 100 55 45 100 55

10 W- RT 45 30 30 4 3 3 49 32 30 100 65 65 100 65 65
11 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 LT 110 45 30 11 4 3 73 49 45 195 100 80 195 100 80

TOTAL 1820 1845 990 175 158 86 103 265 310 2100 2270 1390 95 65 10 2195 2335 1400

Approach Totals

From North 805 905 490 77 77 42 29 92 130 910 1075 665 45 35 5 955 1110 670
From East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
From South 860 865 440 83 74 38 -48 92 105 895 1030 580 50 30 5 945 1060 585
From West 155 75 60 15 7 6 122 81 75 295 165 145 0 0 0 295 165 145
Total 1820 1845 990 175 158 86 103 265 310 2100 2270 1390 95 65 10 2195 2335 1400

Departure Totals
To North 945 860 450 92 74 39 9 93 115 1045 1030 605 50 30 5 1095 1060 610
To East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
To South 815 855 485 78 73 42 49 37 95 945 965 625 45 35 5 990 1000 630
To West 60 130 55 5 11 5 45 135 100 110 275 160 0 0 0 110 275 160
Total 1820 1845 990 175 158 86 103 265 310 2100 2270 1390 95 65 10 2195 2335 1400

Leg Totals
North 1750 1765 940 169 151 81 38 185 245 1955 2105 1270 95 65 10 2050 2170 1280
East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South 1675 1720 925 161 147 80 1 129 200 1840 1995 1205 95 65 10 1935 2060 1215
West 215 205 115 20 18 11 167 216 175 405 440 305 0 0 0 405 440 305
Total 3640 3690 1980 350 316 172 206 530 620 4200 4540 2780 190 130 20 4390 4670 2800



Part 2.4

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project

INTERSECTION NO 4
INTERSECTION OF Honoapiilani Highway at Kuikahi Drive

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 30 30 30 3 3 3 25 90 75 60 125 110 60 125 110
2 TH 380 530 295 37 45 25 -55 -52 20 360 525 340 360 525 340
3 LT 15 25 5 1 2 0 30 96 58 45 125 65 25 15 5 70 140 70
4 E- RT 15 20 5 1 2 0 18 96 50 35 120 55 20 15 5 55 135 60
5 TH 55 60 30 5 5 3 80 280 180 140 345 215 20 10 160 355 215
6 LT 355 330 115 34 28 10 29 109 70 420 465 195 45 35 5 465 500 200
7 S- RT 450 340 145 43 29 12 1 40 28 495 410 185 50 30 5 545 440 190
8 TH 460 470 290 44 40 25 -12 -7 37 490 505 350 490 505 350
9 LT 35 50 25 3 4 2 20 60 50 60 115 75 60 115 75

10 W- RT 70 45 35 7 4 3 120 75 40 195 125 80 195 125 80
11 TH 105 60 45 10 5 4 185 145 240 300 210 290 10 10 310 220 290
12 LT 60 30 20 6 3 2 65 40 70 130 75 90 130 75 90

TOTAL 2030 1990 1040 194 170 89 506 972 918 2730 3145 2050 170 115 20 2900 3260 2070

Approach Totals

From North 425 585 330 41 50 28 0 134 153 465 775 515 25 15 5 490 790 520
From East 425 410 150 40 35 13 127 485 300 595 930 465 85 60 10 680 990 475
From South 945 860 460 90 73 39 9 93 115 1045 1030 610 50 30 5 1095 1060 615
From West 235 135 100 23 12 9 370 260 350 625 410 460 10 10 0 635 420 460
Total 2030 1990 1040 194 170 89 506 972 918 2730 3145 2050 170 115 20 2900 3260 2070

Departure Totals
To North 535 520 315 51 45 27 71 129 157 655 700 495 20 15 5 675 715 500
To East 570 425 195 54 36 16 216 281 326 840 745 540 85 55 10 925 800 550
To South 805 905 445 78 77 38 94 132 130 975 1115 615 45 35 5 1020 1150 620
To West 120 140 85 11 12 8 125 430 305 260 585 400 20 10 0 280 595 400
Total 2030 1990 1040 194 170 89 506 972 918 2730 3145 2050 170 115 20 2900 3260 2070

Leg Totals
North 960 1105 645 92 95 55 71 263 310 1120 1475 1010 45 30 10 1165 1505 1020
East 995 835 345 94 71 29 343 766 626 1435 1675 1005 170 115 20 1605 1790 1025
South 1750 1765 905 168 150 77 103 225 245 2020 2145 1225 95 65 10 2115 2210 1235
West 355 275 185 34 24 17 495 690 655 885 995 860 30 20 0 915 1015 860
Total 4060 3980 2080 388 340 178 1012 1944 1836 5460 6290 4100 340 230 40 5800 6520 4140



Part 2.5

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 5
INTERSECTION OF Waiale Road at East Waiko Road

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 0 0 0 0 0 0 144 128 90 145 130 90 145 130 90
2 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 LT 0 0 0 0 0 0 109 88 115 110 90 115 20 15 5 130 105 120
4 E- RT 0 0 0 0 0 0 46 133 126 45 135 125 25 15 5 70 150 130
5 TH 135 195 110 13 17 9 4 11 7 150 225 125 150 225 125
6 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 S- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 W- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 TH 155 140 75 15 12 6 27 7 6 195 160 85 195 160 85
12 LT 0 0 0 0 0 0 141 147 96 140 145 95 140 145 95

TOTAL 290 335 185 28 29 15 471 514 440 785 885 635 45 30 10 830 915 645

Approach Totals

From North 0 0 0 0 0 0 253 216 205 255 220 205 20 15 5 275 235 210
From East 135 195 110 13 17 9 50 144 133 195 360 250 25 15 5 220 375 255
From South 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
From West 155 140 75 15 12 6 168 154 102 335 305 180 0 0 0 335 305 180
Total 290 335 185 28 29 15 471 514 440 785 885 635 45 30 10 830 915 645

Departure Totals
To North 0 0 0 0 0 0 187 280 222 185 280 220 25 15 5 210 295 225
To East 155 140 75 15 12 6 136 95 121 305 250 200 20 15 5 325 265 205
To South 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
To West 135 195 110 13 17 9 148 139 97 295 355 215 0 0 0 295 355 215
Total 290 335 185 28 29 15 471 514 440 785 885 635 45 30 10 830 915 645

Leg Totals
North 0 0 0 0 0 0 440 496 427 440 500 425 45 30 10 485 530 435
East 290 335 185 28 29 15 186 239 254 500 610 450 45 30 10 545 640 460
South 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
West 290 335 185 28 29 15 316 293 199 630 660 395 0 0 0 630 660 395
Total 580 670 370 56 58 30 942 1028 880 1570 1770 1270 90 60 20 1660 1830 1290



Part 2.6

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 6
INTERSECTION OF Waiale Road at Kuikahi Drive

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 425 430 150 41 37 13 59 229 170 525 695 335 525 695 335
2 TH 0 0 0 0 0 0 141 219 155 140 220 155 130 75 15 270 295 170
3 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 E- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 S- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 TH 0 0 0 0 0 0 245 156 155 245 155 155 110 80 15 355 235 170
9 LT 0 0 0 0 0 0 59 131 105 60 130 105 75 60 10 135 190 115

10 W- RT 0 0 0 0 0 0 75 121 108 75 120 110 85 55 10 160 175 120
11 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 LT 570 425 195 55 36 17 131 85 123 755 545 335 755 545 335

TOTAL 995 855 345 96 73 30 710 941 816 1800 1865 1195 400 270 50 2200 2135 1245

Approach Totals

From North 425 430 150 41 37 13 200 448 325 665 915 490 130 75 15 795 990 505
From East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
From South 0 0 0 0 0 0 304 287 260 305 285 260 185 140 25 490 425 285
From West 570 425 195 55 36 17 206 206 231 830 665 445 85 55 10 915 720 455
Total 995 855 345 96 73 30 710 941 816 1800 1865 1195 400 270 50 2200 2135 1245

Departure Totals
To North 570 425 195 55 36 17 376 241 278 1000 700 490 110 80 15 1110 780 505
To East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
To South 0 0 0 0 0 0 216 340 263 215 340 265 215 130 25 430 470 290
To West 425 430 150 41 37 13 118 360 275 585 825 440 75 60 10 660 885 450
Total 995 855 345 96 73 30 710 941 816 1800 1865 1195 400 270 50 2200 2135 1245

Leg Totals
North 995 855 345 96 73 30 576 689 603 1665 1615 980 240 155 30 1905 1770 1010
East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South 0 0 0 0 0 0 520 627 523 520 625 525 400 270 50 920 895 575
West 995 855 345 96 73 30 324 566 506 1415 1490 885 160 115 20 1575 1605 905
Total 1990 1710 690 192 146 60 1420 1882 1632 3600 3730 2390 800 540 100 4400 4270 2490



Part 2.7

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 7
INTERSECTION OF Waiale Road at Project Driveway

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 0 0 0 0 0 0 0 0 0 0 0 0 215 130 25 215 130 25
2 TH 0 0 0 0 0 0 216 340 263 215 340 265 215 340 265
3 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 E- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 S- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 TH 0 0 0 0 0 0 304 287 260 305 285 260 305 285 260
9 LT 0 0 0 0 0 0 0 0 0 0 0 0 40 20 5 40 20 5

10 W- RT 0 0 0 0 0 0 0 0 0 0 0 0 30 25 5 30 25 5
11 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 LT 0 0 0 0 0 0 0 0 0 0 0 0 185 140 25 185 140 25

TOTAL 0 0 0 0 0 0 520 627 523 520 625 525 470 315 60 990 940 585

Approach Totals

From North 0 0 0 0 0 0 216 340 263 215 340 265 215 130 25 430 470 290
From East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
From South 0 0 0 0 0 0 304 287 260 305 285 260 40 20 5 345 305 265
From West 0 0 0 0 0 0 0 0 0 0 0 0 215 165 30 215 165 30
Total 0 0 0 0 0 0 520 627 523 520 625 525 470 315 60 990 940 585

Departure Totals
To North 0 0 0 0 0 0 304 287 260 305 285 260 185 140 25 490 425 285
To East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
To South 0 0 0 0 0 0 216 340 263 215 340 265 30 25 5 245 365 270
To West 0 0 0 0 0 0 0 0 0 0 0 0 255 150 30 255 150 30
Total 0 0 0 0 0 0 520 627 523 520 625 525 470 315 60 990 940 585

Leg Totals
North 0 0 0 0 0 0 520 627 523 520 625 525 400 270 50 920 895 575
East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South 0 0 0 0 0 0 520 627 523 520 625 525 70 45 10 590 670 535
West 0 0 0 0 0 0 0 0 0 0 0 0 470 315 60 470 315 60
Total 0 0 0 0 0 0 1040 1254 1046 1040 1250 1050 940 630 120 1980 1880 1170



Part 2.8

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 8
INTERSECTION OF Waiale Road at Road A

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 0 0 0 0 0 0 47 167 109 45 165 110 10 10 55 175 110
2 TH 0 0 0 0 0 0 169 173 163 170 175 165 20 15 5 190 190 170
3 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 E- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 S- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 TH 0 0 0 0 0 0 178 200 166 180 200 165 25 15 5 205 215 170
9 LT 0 0 0 0 0 0 7 26 18 5 25 20 5 25 20

10 W- RT 0 0 0 0 0 0 21 18 20 20 20 20 20 20 20
11 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 LT 0 0 0 0 0 0 126 87 94 125 85 95 15 5 140 90 95

TOTAL 0 0 0 0 0 0 548 671 570 545 670 575 70 45 10 615 715 585

Approach Totals

From North 0 0 0 0 0 0 216 340 272 215 340 275 30 25 5 245 365 280
From East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
From South 0 0 0 0 0 0 185 226 184 185 225 185 25 15 5 210 240 190
From West 0 0 0 0 0 0 147 105 114 145 105 115 15 5 0 160 110 115
Total 0 0 0 0 0 0 548 671 570 545 670 575 70 45 10 615 715 585

Departure Totals
To North 0 0 0 0 0 0 304 287 260 305 285 260 40 20 5 345 305 265
To East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
To South 0 0 0 0 0 0 190 191 183 190 195 185 20 15 5 210 210 190
To West 0 0 0 0 0 0 54 193 127 50 190 130 10 10 0 60 200 130
Total 0 0 0 0 0 0 548 671 570 545 670 575 70 45 10 615 715 585

Leg Totals
North 0 0 0 0 0 0 520 627 532 520 625 535 70 45 10 590 670 545
East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South 0 0 0 0 0 0 375 417 367 375 420 370 45 30 10 420 450 380
West 0 0 0 0 0 0 201 298 241 195 295 245 25 15 0 220 310 245
Total 0 0 0 0 0 0 1096 1342 1140 1090 1340 1150 140 90 20 1230 1430 1170



Part 2.9

Traffic Projection Worksheets
Emmanuel Lutheran Church & School Project
January 2006

INTERSECTION NO 9
INTERSECTION OF Waiale Road at Road C

2010 Background
Approach Existing Background Growth Related Projects 2010 Background Project Trips Plus Project

No & Mvt AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun AM PM Sun

1 N- RT 0 0 0 0 0 0 4 13 9 5 15 10 5 15 10
2 TH 0 0 0 0 0 0 194 178 165 195 180 165 20 15 5 215 195 170
3 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 E- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 LT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 S- RT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 TH 0 0 0 0 0 0 162 211 168 160 210 170 25 15 5 185 225 175
9 LT 0 0 0 0 0 0 23 69 54 25 70 55 25 70 55

10 W- RT 0 0 0 0 0 0 59 38 44 60 40 45 60 40 45
11 TH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 LT 0 0 0 0 0 0 23 15 16 25 15 15 25 15 15

TOTAL 0 0 0 0 0 0 465 524 456 470 530 460 45 30 10 515 560 470

Approach Totals

From North 0 0 0 0 0 0 198 191 174 200 195 175 20 15 5 220 210 180
From East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
From South 0 0 0 0 0 0 185 280 222 185 280 225 25 15 5 210 295 230
From West 0 0 0 0 0 0 82 53 60 85 55 60 0 0 0 85 55 60
Total 0 0 0 0 0 0 465 524 456 470 530 460 45 30 10 515 560 470

Departure Totals
To North 0 0 0 0 0 0 185 226 184 185 225 185 25 15 5 210 240 190
To East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
To South 0 0 0 0 0 0 253 216 209 255 220 210 20 15 5 275 235 215
To West 0 0 0 0 0 0 27 82 63 30 85 65 0 0 0 30 85 65
Total 0 0 0 0 0 0 465 524 456 470 530 460 45 30 10 515 560 470

Leg Totals
North 0 0 0 0 0 0 383 417 358 385 420 360 45 30 10 430 450 370
East 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South 0 0 0 0 0 0 438 496 431 440 500 435 45 30 10 485 530 445
West 0 0 0 0 0 0 109 135 123 115 140 125 0 0 0 115 140 125
Total 0 0 0 0 0 0 930 1048 912 940 1060 920 90 60 20 1030 1120 940



APPENDIX C

LEVEL-OF-SERVICE CALCULATIONS
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/18/2006 
Analysis Time Period  

Intersection Case1.1am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmauel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 10 705 35 115 685 15 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 10 742 38 124 721 16 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 1 1 1 
Configuration L  TR L T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 20 5 110 45 10 15 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 21 5 119 48 10 16 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 1 0 0 1 1 
Configuration  LTR  LT  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L  LTR  LT  R 
v (vph) 10 124  145  58  16 
C (m) (vph) 878 846  186  39  431 
v/c 0.01 0.15  0.78  1.49  0.04 
95% queue length 0.03 0.51  5.24  6.00  0.12 
Control Delay 9.1 10.0-  70.9  478.6  13.7 
LOS A A  F  F  B 
Approach Delay -- -- 70.9 378.1 
Approach LOS -- -- F F 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.1am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Church Case2.1am 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

0   0 

1   
1 

1   0 

 
  Grade = 0  

 
       

 
 

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 50 10 15 165 5 130 10 715 175 135 780 15 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Ext. eff. green  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Arrival type  3 3  3  3 3  3 3 3 
Unit Extension  3.0 3.0  3.0  3.0 3.0  3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  0 0  0 
Lane Width  12.0 12.0  12.0  12.0 12.0  12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr  0 0  0  0 0  0 0 0 
 EW Perm  02  03 04 SB Only NS Perm  07  08 

Timing  G =  25.0  G =    G =    G =    G =  9.0  G =  48.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   90.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Church Case2.1am

Capacity Analysis
 EB WB NB SB
Lane group  LT R  LTR  L TR  L T R 
Adj. flow rate  64 16  316  11 937  142 821 16 
Satflow rate  1275 1615  1362  470 1844  1805 1900 1615 
Lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Green ratio  0.28 0.28  0.28  0.53 0.53  0.63 0.63 0.63 
Lane group cap.  354 449  378  251 983  195 1203 1023 
v/c ratio  0.18 0.04  0.84  0.04 0.95  0.73 0.68 0.02 
Flow ratio  0.05 0.01  0.23  0.02 0.51   0.43 0.01 
Crit. lane group  N N  Y  N Y  N N N 
Sum flow ratios 0.80 
Lost time/cycle 12.00 
Critical v/c ratio 0.92 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group  LT  R  LTR  L  TR  L  T R 

Adj. flow rate  64 16  316  11  937  142  821 16 

Lane group cap.  354 449  378  251  983  195  1203 1023 

v/c ratio  0.18 0.04  0.84  0.04  0.95  0.73  0.68 0.02 

Green ratio  0.28 0.28  0.28  0.53  0.53  0.63  0.63 0.63 

Unif. delay d1  24.7 23.7  30.6  10.0  19.9  19.5  10.7 6.1 

Delay factor k  0.50 0.50  0.50  0.50  0.50  0.50  0.50 0.50 

Increm. delay d2  1.1 0.1   19.2  0.3  19.4  21.1  3.1 0.0 

PF factor  1.000 1.000  1.000  1.000 1.000  1.000 1.000 1.000 

Control delay  25.8 23.9  49.8  10.4 39.3  40.6 13.8 6.1 

Lane group LOS  C C  D  B D  D B A 

Apprch. delay 25.4 49.8 39.0 17.6 

Approach LOS C D D B 

Intersec. delay 31.0 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.1am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Church Case3.1am 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

0   0 

1   
1 

1   0 

 
  Grade = 0  

 
       

 
 

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 50 10 15 165 5 130 10 765 175 135 825 15 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Ext. eff. green  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Arrival type  3 3  3  3 3  3 3 3 
Unit Extension  3.0 3.0  3.0  3.0 3.0  3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  0 0  0 
Lane Width  12.0 12.0  12.0  12.0 12.0  12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr  0 0  0  0 0  0 0 0 
 EW Perm  02  03 04 SB Only NS Perm  07  08 

Timing  G =  25.0  G =    G =    G =    G =  9.0  G =  48.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   90.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Church Case3.1am

Capacity Analysis
 EB WB NB SB
Lane group  LT R  LTR  L TR  L T R 
Adj. flow rate  64 16  316  11 989  142 868 16 
Satflow rate  1275 1615  1362  409 1847  1805 1900 1615 
Lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Green ratio  0.28 0.28  0.28  0.53 0.53  0.63 0.63 0.63 
Lane group cap.  354 449  378  218 985  195 1203 1023 
v/c ratio  0.18 0.04  0.84  0.05 1.00  0.73 0.72 0.02 
Flow ratio  0.05 0.01  0.23  0.03 0.54   0.46 0.01 
Crit. lane group  N N  Y  N Y  N N N 
Sum flow ratios 0.83 
Lost time/cycle 12.00 
Critical v/c ratio 0.96 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group  LT  R  LTR  L  TR  L  T R 

Adj. flow rate  64 16  316  11  989  142  868 16 

Lane group cap.  354 449  378  218  985  195  1203 1023 

v/c ratio  0.18 0.04  0.84  0.05  1.00  0.73  0.72 0.02 

Green ratio  0.28 0.28  0.28  0.53  0.53  0.63  0.63 0.63 

Unif. delay d1  24.7 23.7  30.6  10.1  21.0  20.1  11.1 6.1 

Delay factor k  0.50 0.50  0.50  0.50  0.50  0.50  0.50 0.50 

Increm. delay d2  1.1 0.1   19.2  0.4  29.7  21.1  3.8 0.0 

PF factor  1.000 1.000  1.000  1.000 1.000  1.000 1.000 1.000 

Control delay  25.8 23.9  49.8  10.5 50.7  41.2 14.9 6.1 

Lane group LOS  C C  D  B D  D B A 

Apprch. delay 25.4 49.8 50.2 18.4 

Approach LOS C D D B 

Intersec. delay 35.9 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



155
15
25

45 68
5

11
0

20
10
15 15 69

5 20

185
15
155

50 77
5

12
5

20
10
15 15 83

0
17

0

CASE 2.1 PM

INTERSECTION 1
HONOAPIILANI HIGHWAY AT EAST WAIKO ROAD

185
15
155

50 81
0

12
5

20
10
15 15 86

0
17

0

CASE 3.1 PM

CASE 1.1 PM



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/18/2006 
Analysis Time Period  

Intersection Case1.1pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmauel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 15 695 20 110 685 45 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 16 731 21 119 721 48 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 1 1 1 
Configuration L  TR L T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 25 15 155 20 10 15 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 27 16 168 21 10 16 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 1 0 0 1 1 
Configuration  LTR  LT  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L  LTR  LT  R 
v (vph) 16 119  211  31  16 
C (m) (vph) 854 867  180  33  431 
v/c 0.02 0.14  1.17  0.94  0.04 
95% queue length 0.06 0.47  11.04  3.29  0.12 
Control Delay 9.3 9.8  173.5  315.6  13.7 
LOS A A  F  F  B 
Approach Delay -- -- 173.5 212.8 
Approach LOS -- -- F F 

> 
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INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.1pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Church Case2.1pm 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

0   0 

1   
1 

1   0 

 
  Grade = 0  

 
       

 
 

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 20 10 15 155 15 185 15 830 170 125 775 50 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Ext. eff. green  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Arrival type  3 3  3  3 3  3 3 3 
Unit Extension  3.0 3.0  3.0  3.0 3.0  3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  0 0  0 
Lane Width  12.0 12.0  12.0  12.0 12.0  12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr  0 0  0  0 0  0 0 0 
 EW Perm  WB Only  03 04 Excl. Left NS Perm  07  08 

Timing  G =  9.0  G =  18.0  G =    G =    G =  9.0  G =  57.0  G =    G =   
 Y =  0  Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   101.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Church Case2.1pm

Capacity Analysis
 EB WB NB SB
Lane group  LT R  LTR  L TR  L T R 
Adj. flow rate  31 15  366  15 1031  129 799 52 
Satflow rate  1557 1615  1728  1805 1852  1805 1900 1615 
Lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Green ratio  0.09 0.09  0.27  0.65 0.56  0.65 0.56 0.56 
Lane group cap.  139 144  441  272 1045  173 1072 911 
v/c ratio  0.22 0.10  0.83  0.06 0.99  0.75 0.75 0.06 
Flow ratio  0.02 0.01     0.56   0.42 0.03 
Crit. lane group  N N  N  N Y  N N N 
Sum flow ratios 0.84 
Lost time/cycle 12.00 
Critical v/c ratio 0.95 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group  LT  R  LTR  L  TR  L  T R 

Adj. flow rate  31 15  366  15  1031  129  799 52 

Lane group cap.  139 144  441  272  1045  173  1072 911 

v/c ratio  0.22 0.10  0.83  0.06  0.99  0.75  0.75 0.06 

Green ratio  0.09 0.09  0.27  0.65  0.56  0.65  0.56 0.56 

Unif. delay d1  42.8 42.3  34.8  12.4  21.6  24.0  16.5 9.9 

Delay factor k  0.50 0.50  0.50  0.50  0.50  0.50  0.50 0.50 

Increm. delay d2  3.7 1.4   16.4  0.4  24.8  25.0  4.7 0.1 

PF factor  1.000 1.000  1.000  1.000 1.000  1.000 1.000 1.000 

Control delay  46.4 43.7  51.2  12.7 46.4  49.0 21.3 10.0+ 

Lane group LOS  D D  D  B D  D C B 

Apprch. delay 45.6 51.2 45.9 24.3 

Approach LOS D D D C 

Intersec. delay 38.0 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.1pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Church Case3.1pm 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

0   0 

1   
1 

1   0 

 
  Grade = 0  

 
       

 
 

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 20 10 15 155 15 185 15 860 170 125 810 50 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Ext. eff. green  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Arrival type  3 3  3  3 3  3 3 3 
Unit Extension  3.0 3.0  3.0  3.0 3.0  3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  0 0  0 
Lane Width  12.0 12.0  12.0  12.0 12.0  12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr  0 0  0  0 0  0 0 0 
 EW Perm  WB Only  03 04 Excl. Left NS Perm  07  08 

Timing  G =  9.0  G =  18.0  G =    G =    G =  9.0  G =  57.0  G =    G =   
 Y =  0  Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   101.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Church Case3.1pm

Capacity Analysis
 EB WB NB SB
Lane group  LT R  LTR  L TR  L T R 
Adj. flow rate  31 15  366  15 1062  129 835 52 
Satflow rate  1557 1615  1728  1805 1853  1805 1900 1615 
Lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Green ratio  0.09 0.09  0.27  0.65 0.56  0.65 0.56 0.56 
Lane group cap.  139 144  441  247 1046  173 1072 911 
v/c ratio  0.22 0.10  0.83  0.06 1.02  0.75 0.78 0.06 
Flow ratio  0.02 0.01     0.56   0.44 0.03 
Crit. lane group  N N  N  N Y  N N N 
Sum flow ratios 0.84 
Lost time/cycle 12.00 
Critical v/c ratio 0.96 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group  LT  R  LTR  L  TR  L  T R 

Adj. flow rate  31 15  366  15  1062  129  835 52 

Lane group cap.  139 144  441  247  1046  173  1072 911 

v/c ratio  0.22 0.10  0.83  0.06  1.02  0.75  0.78 0.06 

Green ratio  0.09 0.09  0.27  0.65  0.56  0.65  0.56 0.56 

Unif. delay d1  42.8 42.3  34.8  13.5  22.0  24.0  17.1 9.9 

Delay factor k  0.50 0.50  0.50  0.50  0.50  0.50  0.50 0.50 

Increm. delay d2  3.7 1.4   16.4  0.5  31.7  25.0  5.6 0.1 

PF factor  1.000 1.000  1.000  1.000 1.000  1.000 1.000 1.000 

Control delay  46.4 43.7  51.2  13.9 53.7  49.0 22.7 10.0+ 

Lane group LOS  D D  D  B D  D C B 

Apprch. delay 45.6 51.2 53.1 25.4 

Approach LOS D D D C 

Intersec. delay 41.5 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



85
10
15

25 37
5

60

10
5
5 5

38
0 10

100
10
105

25 49
5

70

10
5
5 5

51
0

10
5

CASE 2.1 SUNDAY

INTERSECTION 1
HONOAPIILANI HIGHWAY AT EAST WAIKO ROAD

100
10
105

25 50
0

70

10
5
5 5

51
5

10
5

CASE 3.1 SUNDAY

CASE 1.1 SUNDAY



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/18/2006 
Analysis Time Period  

Intersection Case1.1sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmauel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 5 380 10 60 375 25 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 5 400 10 65 394 27 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 1 1 1 
Configuration L  TR L T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 15 10 85 10 5 5 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 16 10 92 10 5 5 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 1 0 0 1 1 
Configuration  LTR  LT  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L  LTR  LT  R 
v (vph) 5 65  118  15  5 
C (m) (vph) 1149 1160  463  198  659 
v/c 0.00 0.06  0.25  0.08  0.01 
95% queue length 0.01 0.18  1.00  0.24  0.02 
Control Delay 8.1 8.3  15.4  24.7  10.5 
LOS A A  C  C  B 
Approach Delay -- -- 15.4 21.1 
Approach LOS -- -- C C 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.1sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Church Case2.1sunday 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

0   0 

1   
1 

1   0 

 
  Grade = 0  

 
       

 
 

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 10 5 5 105 10 100 5 510 105 70 495 25 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.95 0.92 0.93 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Ext. eff. green  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Arrival type  3 3  3  3 3  3 3 3 
Unit Extension  3.0 3.0  3.0  3.0 3.0  3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  0 0  0 
Lane Width  12.0 12.0  12.0  12.0 12.0  12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr  0 0  0  0 0  0 0 0 
 EW Perm  02  03 04 Excl. Left NS Perm  07  08 

Timing  G =  20.0  G =    G =    G =    G =  9.0  G =  33.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   70.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Church Case2.1sunday

Capacity Analysis
 EB WB NB SB
Lane group  LT R  LTR  L TR  L T R 
Adj. flow rate  16 5  232  5 651  75 521 27 
Satflow rate  1589 1615  1504  1805 1850  1805 1900 1615 
Lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Green ratio  0.29 0.29  0.29  0.60 0.47  0.60 0.47 0.47 
Lane group cap.  454 461  430  416 872  318 896 761 
v/c ratio  0.04 0.01  0.54  0.01 0.75  0.24 0.58 0.04 
Flow ratio  0.01 0.00  0.15   0.35   0.27 0.02 
Crit. lane group  N N  Y  N Y  N N N 
Sum flow ratios 0.55 
Lost time/cycle 12.00 
Critical v/c ratio 0.66 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group  LT  R  LTR  L  TR  L  T R 

Adj. flow rate  16 5  232  5  651  75  521 27 

Lane group cap.  454 461  430  416  872  318  896 761 

v/c ratio  0.04 0.01  0.54  0.01  0.75  0.24  0.58 0.04 

Green ratio  0.29 0.29  0.29  0.60  0.47  0.60  0.47 0.47 

Unif. delay d1  18.0 17.9  21.1  7.2  15.1  9.3  13.5 9.9 

Delay factor k  0.50 0.50  0.50  0.50  0.50  0.50  0.50 0.50 

Increm. delay d2  0.1 0.0   4.8  0.1  5.8  1.7  2.8 0.1 

PF factor  1.000 1.000  1.000  1.000 1.000  1.000 1.000 1.000 

Control delay  18.2 18.0  25.9  7.3 20.9  11.0 16.2 10.0+ 

Lane group LOS  B B  C  A C  B B B 

Apprch. delay 18.1 25.9 20.8 15.3 

Approach LOS B C C B 

Intersec. delay 19.3 Intersection LOS B 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.1sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Church Case3.1sunday 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

0   0 

1   
1 

1   0 

 
  Grade = 0  

 
       

 
 

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 10 5 5 105 10 100 5 515 105 70 500 25 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.95 0.92 0.93 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Ext. eff. green  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Arrival type  3 3  3  3 3  3 3 3 
Unit Extension  3.0 3.0  3.0  3.0 3.0  3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  0 0  0 
Lane Width  12.0 12.0  12.0  12.0 12.0  12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr  0 0  0  0 0  0 0 0 
 EW Perm  02  03 04 Excl. Left NS Perm  07  08 

Timing  G =  20.0  G =    G =    G =    G =  9.0  G =  33.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   70.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Church Case3.1sunday

Capacity Analysis
 EB WB NB SB
Lane group  LT R  LTR  L TR  L T R 
Adj. flow rate  16 5  232  5 656  75 526 27 
Satflow rate  1589 1615  1504  1805 1850  1805 1900 1615 
Lost time  2.0 2.0  2.0  2.0 2.0  2.0 2.0 2.0 
Green ratio  0.29 0.29  0.29  0.60 0.47  0.60 0.47 0.47 
Lane group cap.  454 461  430  412 872  315 896 761 
v/c ratio  0.04 0.01  0.54  0.01 0.75  0.24 0.59 0.04 
Flow ratio  0.01 0.00  0.15   0.35   0.28 0.02 
Crit. lane group  N N  Y  N Y  N N N 
Sum flow ratios 0.55 
Lost time/cycle 12.00 
Critical v/c ratio 0.66 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group  LT  R  LTR  L  TR  L  T R 

Adj. flow rate  16 5  232  5  656  75  526 27 

Lane group cap.  454 461  430  412  872  315  896 761 

v/c ratio  0.04 0.01  0.54  0.01  0.75  0.24  0.59 0.04 

Green ratio  0.29 0.29  0.29  0.60  0.47  0.60  0.47 0.47 

Unif. delay d1  18.0 17.9  21.1  7.3  15.2  9.4  13.5 9.9 

Delay factor k  0.50 0.50  0.50  0.50  0.50  0.50  0.50 0.50 

Increm. delay d2  0.1 0.0   4.8  0.1  6.0  1.8  2.8 0.1 

PF factor  1.000 1.000  1.000  1.000 1.000  1.000 1.000 1.000 

Control delay  18.2 18.0  25.9  7.3 21.1  11.2 16.3 10.0+ 

Lane group LOS  B B  C  A C  B B B 

Apprch. delay 18.1 25.9 21.0 15.4 

Approach LOS B C C B 

Intersec. delay 19.4 Intersection LOS B 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case1.2am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 855 5 5 810 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 929 5 5 852 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  741  265     
v/c  0.01  0.04     
95% queue length  0.02  0.12     
Control Delay  9.9  19.1     
LOS  A  C     
Approach Delay -- -- 19.1  
Approach LOS -- -- C  

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.2am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 865 5 5 935 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 940 5 5 984 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  734  248     
v/c  0.01  0.04     
95% queue length  0.02  0.13     
Control Delay  9.9  20.1     
LOS  A  C     
Approach Delay -- -- 20.1  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.2am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 915 5 5 980 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 994 5 5 1031 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  701  232     
v/c  0.01  0.04     
95% queue length  0.02  0.13     
Control Delay  10.2  21.2     
LOS  B  C     
Approach Delay -- -- 21.2  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case1.2pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 860 5 5 850 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 934 5 5 894 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  738  259     
v/c  0.01  0.04     
95% queue length  0.02  0.12     
Control Delay  9.9  19.5     
LOS  A  C     
Approach Delay -- -- 19.5  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.2pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 1025 5 5 960 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 1114 5 5 1010 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  632  208     
v/c  0.01  0.05     
95% queue length  0.02  0.15     
Control Delay  10.7  23.2     
LOS  B  C     
Approach Delay -- -- 23.2  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.2pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 1055 5 5 995 0 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 1110 5 5 1047 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  634  206     
v/c  0.01  0.05     
95% queue length  0.02  0.15     
Control Delay  10.7  23.4     
LOS  B  C     
Approach Delay -- -- 23.4  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case1.2sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 435 5 5 480 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 472 5 5 505 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  1096  376     
v/c  0.00  0.03     
95% queue length  0.01  0.08     
Control Delay  8.3  14.8     
LOS  A  B     
Approach Delay -- -- 14.8  
Approach LOS -- -- B  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.2sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 575 5 5 615 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 624 5 5 647 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  963  266     
v/c  0.01  0.04     
95% queue length  0.02  0.12     
Control Delay  8.8  19.1     
LOS  A  C     
Approach Delay -- -- 19.1  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.2sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Churc 
East/West Street:   Waiolu Road North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 0 580 5 5 620 0 
Peak-Hour Factor, PHF 0.92 0.92 0.95 0.92 0.95 0.92 
Hourly Flow Rate, HFR 0 630 5 5 652 0 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 1 1 0 
Configuration   TR L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 5 0 5 0 0 0 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 0 5 0 0 0 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L  LR     
v (vph)  5  10     
C (m) (vph)  958  262     
v/c  0.01  0.04     
95% queue length  0.02  0.12     
Control Delay  8.8  19.3     
LOS  A  C     
Approach Delay -- -- 19.3  
Approach LOS -- -- C  

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/18/2006 
Analysis Time Period  

Intersection Case1.3am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Pilikana Street North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 25 835 0 0 770 35 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 27 878 0 0 810 38 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 110 0 45 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 119 0 48 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 27     119  48 
C (m) (vph) 825     93  383 
v/c 0.03     1.28  0.13 
95% queue length 0.10     8.50  0.43 
Control Delay 9.5     268.6  15.7 
LOS A     F  C 
Approach Delay -- --  195.9 
Approach LOS -- --  F 

> 
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INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.3am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case2.3am 
Intersection Geometry

  Grade =   0   1  1 0    

 

  
  

  

  

 
 

  Grade =   

 

 

1   0 

0   0 

1   0 

 
  Grade = 0  

 
       

  

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 195  100    45 850   845 65 
 % Heavy veh 0  0    0 0   0 0 
PHF 0.92  0.92    0.92 0.95   0.95 0.92 
Actuated (P/A) P  P    P P   P P 
Startup lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Ext. eff. green 2.0  2.0    2.0 2.0   2.0 2.0 
Arrival type 3  3    3 3   3 3 
Unit Extension 3.0  3.0    3.0 3.0   3.0 3.0 
Ped/Bike/RTOR Volume 0  25 0      0  25 
Lane Width 12.0  12.0    12.0 12.0   12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0  0    0 0   0 0 
 EB Only  02  03 04 NB Only Thru & RT  07  08 

Timing  G =  19.0  G =    G =    G =    G =  12.0  G =  43.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   82.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case2.3am

Capacity Analysis
 EB WB NB SB
Lane group L  R    L T   T R 
Adj. flow rate 212  82    49 895   889 43 
Satflow rate 1805  1615    1805 1900   1900 1615 
Lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Green ratio 0.23  0.23    0.15 0.67   0.52 0.52 
Lane group cap. 418  374    264 1274   996 847 
v/c ratio 0.51  0.22    0.19 0.70   0.89 0.05 
Flow ratio 0.12  0.05    0.03 0.47   0.47 0.03 
Crit. lane group Y N N  N  Y N   Y N 
Sum flow ratios 0.61 
Lost time/cycle 8.00 
Critical v/c ratio 0.68 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L    R    L  T   T R 

Adj. flow rate 212   82    49  895   889 43 

Lane group cap. 418   374    264  1274   996 847 

v/c ratio 0.51   0.22    0.19  0.70   0.89 0.05 

Green ratio 0.23   0.23    0.15  0.67   0.52 0.52 

Unif. delay d1 27.4   25.5    30.7  8.4   17.4 9.5 

Delay factor k 0.50   0.50    0.50  0.50   0.50 0.50 

Increm. delay d2 4.3 1.3    1.5  3.3    12.0 0.1 

PF factor 1.000  1.000    1.000 1.000   1.000 1.000 

Control delay 31.8  26.8    32.3 11.7   29.5 9.6 

Lane group LOS C  C    C B   C A 

Apprch. delay 30.4  12.7 28.5 

Approach LOS C  B C 

Intersec. delay 21.9 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.3am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case3.3am  
Intersection Geometry

  Grade =   0   1  1 0    

 

  
  

  

  

 
 

  Grade =   

 

 

 
1   0 

0   0 

1   0 

  
  Grade = 0  

 
       

  

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 195  100    45 900   890 65 
 % Heavy veh 0  0    0 0   0 0 
PHF 0.92  0.92    0.92 0.95   0.95 0.92 
Actuated (P/A) P  P    P P   P P 
Startup lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Ext. eff. green 2.0  2.0    2.0 2.0   2.0 2.0 
Arrival type 3  3    3 3   3 3 
Unit Extension 3.0  3.0    3.0 3.0   3.0 3.0 
Ped/Bike/RTOR Volume 0  25 0      0  25 
Lane Width 12.0  12.0    12.0 12.0   12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0  0    0 0   0 0 
 EB Only  02  03  04 NB Only Thru & RT  07  08 

Timing  G =  19.0  G =    G =    G =    G =  12.0  G =  43.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   82.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case3.3am

Capacity Analysis
 EB WB NB SB
Lane group L  R    L T   T R 
Adj. flow rate 212  82    49 947   937 43 
Satflow rate 1805  1615    1805 1900   1900 1615 
Lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Green ratio 0.23  0.23    0.15 0.67   0.52 0.52 
Lane group cap. 418  374    264 1274   996 847 
v/c ratio 0.51  0.22    0.19 0.74   0.94 0.05 
Flow ratio 0.12  0.05    0.03 0.50   0.49 0.03 
Crit. lane group Y N N  N  Y N   Y N 
Sum flow ratios 0.64 
Lost time/cycle 8.00 
Critical v/c ratio 0.71 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L    R    L  T   T R 
Adj. flow rate 212   82    49  947   937 43 

Lane group cap. 418   374    264  1274   996 847 

v/c ratio 0.51   0.22    0.19  0.74   0.94 0.05 

Green ratio 0.23   0.23    0.15  0.67   0.52 0.52 

Unif. delay d1 27.4   25.5    30.7  8.9   18.3 9.5 

Delay factor k 0.50   0.50    0.50  0.50   0.50 0.50 

Increm. delay d2 4.3 1.3    1.5  4.0    17.4 0.1 

PF factor 1.000  1.000    1.000 1.000   1.000 1.000 

Control delay 31.8  26.8    32.3 12.8   35.7 9.6 

Lane group LOS C  C    C B   D A 

Apprch. delay 30.4  13.8 34.5 

Approach LOS C  B C 

Intersec. delay 24.9 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/18/2006 
Analysis Time Period  

Intersection Case1.3pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Pilikana Street North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 50 815 0 0 825 80 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 54 857 0 0 868 86 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 45 0 30 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 48 0 32 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 54     48  32 
C (m) (vph) 785     79  355 
v/c 0.07     0.61  0.09 
95% queue length 0.22     2.73  0.30 
Control Delay 9.9     104.6  16.1 
LOS A     F  C 
Approach Delay -- --  69.2 
Approach LOS -- --  F 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.3pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case2.3pm 
Intersection Geometry

  Grade =   0   1  1 0    

 

  
  

  

  

 
 

  Grade =   

 

 

1   0 

0   0 

1   0 

 
  Grade = 0  

 
       

  

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 100  65    100 930   900 175 
 % Heavy veh 0  0    0 0   0 0 
PHF 0.92  0.92    0.92 0.95   0.95 0.92 
Actuated (P/A) P  P    P P   P P 
Startup lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Ext. eff. green 2.0  2.0    2.0 2.0   2.0 2.0 
Arrival type 3  3    3 3   3 3 
Unit Extension 3.0  3.0    3.0 3.0   3.0 3.0 
Ped/Bike/RTOR Volume 0  25 0      0  25 
Lane Width 12.0  12.0    12.0 12.0   12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0  0    0 0   0 0 
 EB Only  02  03 04 NB Only Thru & RT  07  08 

Timing  G =  16.0  G =    G =    G =    G =  12.0  G =  43.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   79.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case2.3pm

Capacity Analysis
 EB WB NB SB
Lane group L  R    L T   T R 
Adj. flow rate 109  43    109 979   947 163 
Satflow rate 1805  1615    1805 1900   1900 1615 
Lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Green ratio 0.20  0.20    0.15 0.70   0.54 0.54 
Lane group cap. 366  327    274 1323   1034 879 
v/c ratio 0.30  0.13    0.40 0.74   0.92 0.19 
Flow ratio 0.06  0.03    0.06 0.52   0.50 0.10 
Crit. lane group Y N N  N  Y N   Y N 
Sum flow ratios 0.62 
Lost time/cycle 8.00 
Critical v/c ratio 0.69 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L    R    L  T   T R 

Adj. flow rate 109   43    109  979   947 163 

Lane group cap. 366   327    274  1323   1034 879 

v/c ratio 0.30   0.13    0.40  0.74   0.92 0.19 

Green ratio 0.20   0.20    0.15  0.70   0.54 0.54 

Unif. delay d1 26.7   25.8    30.2  7.5   16.4 9.1 

Delay factor k 0.50   0.50    0.50  0.50   0.50 0.50 

Increm. delay d2 2.1 0.8    4.3  3.8    13.9 0.5 

PF factor 1.000  1.000    1.000 1.000   1.000 1.000 

Control delay 28.8  26.6    34.5 11.3   30.2 9.6 

Lane group LOS C  C    C B   C A 

Apprch. delay 28.2  13.6 27.2 

Approach LOS C  B C 

Intersec. delay 21.0 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.3pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case3.3pm 
Intersection Geometry

  Grade =   0   1  1 0    

 

  
  

  

  

 
 

  Grade =   

 

 

1   0 

0   0 

1   0 

 
  Grade = 0  

 
       

  

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 100  65    100 960   935 175 
 % Heavy veh 0  0    0 0   0 0 
PHF 0.92  0.92    0.92 0.95   0.95 0.92 
Actuated (P/A) P  P    P P   P P 
Startup lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Ext. eff. green 2.0  2.0    2.0 2.0   2.0 2.0 
Arrival type 3  3    3 3   3 3 
Unit Extension 3.0  3.0    3.0 3.0   3.0 3.0 
Ped/Bike/RTOR Volume 0  25 0      0  25 
Lane Width 12.0  12.0    12.0 12.0   12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0  0    0 0   0 0 
 EB Only  02  03 04 NB Only Thru & RT  07  08 

Timing  G =  16.0  G =    G =    G =    G =  12.0  G =  43.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   79.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case3.3pm

Capacity Analysis
 EB WB NB SB
Lane group L  R    L T   T R 
Adj. flow rate 109  43    109 1011   984 163 
Satflow rate 1805  1615    1805 1900   1900 1615 
Lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Green ratio 0.20  0.20    0.15 0.70   0.54 0.54 
Lane group cap. 366  327    274 1323   1034 879 
v/c ratio 0.30  0.13    0.40 0.76   0.95 0.19 
Flow ratio 0.06  0.03    0.06 0.53   0.52 0.10 
Crit. lane group Y N N  N  Y N   Y N 
Sum flow ratios 0.64 
Lost time/cycle 8.00 
Critical v/c ratio 0.71 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L    R    L  T   T R 

Adj. flow rate 109   43    109  1011   984 163 

Lane group cap. 366   327    274  1323   1034 879 

v/c ratio 0.30   0.13    0.40  0.76   0.95 0.19 

Green ratio 0.20   0.20    0.15  0.70   0.54 0.54 

Unif. delay d1 26.7   25.8    30.2  7.8   17.0 9.1 

Delay factor k 0.50   0.50    0.50  0.50   0.50 0.50 

Increm. delay d2 2.1 0.8    4.3  4.2    18.5 0.5 

PF factor 1.000  1.000    1.000 1.000   1.000 1.000 

Control delay 28.8  26.6    34.5 12.0   35.5 9.6 

Lane group LOS C  C    C B   D A 

Apprch. delay 28.2  14.2 31.8 

Approach LOS C  B C 

Intersec. delay 23.5 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/18/2006 
Analysis Time Period  

Intersection Case1.3sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Pilikana Street North/South Street:   Honoapiilani Highway 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 20 420 0 0 455 35 
Peak-Hour Factor, PHF 0.92 0.95 0.92 0.92 0.95 0.92 
Hourly Flow Rate, HFR 21 442 0 0 478 38 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 80 0 65 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 86 0 70 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 21     86  70 
C (m) (vph) 1095     281  591 
v/c 0.02     0.31  0.12 
95% queue length 0.06     1.26  0.40 
Control Delay 8.4     23.4  11.9 
LOS A     C  B 
Approach Delay -- --  18.2 
Approach LOS -- --  C 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.3sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case2.3sunday 
Intersection Geometry

  Grade =   0   1  1 0    

 

  
  

  

  

 
 

  Grade =   

 

 

1   0 

0   0 

1   0 

 
  Grade = 0  

 
       

  

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 80  65    55 525   560 105 
 % Heavy veh 0  0    0 0   0 0 
PHF 0.92  0.92    0.92 0.95   0.95 0.92 
Actuated (P/A) P  P    P P   P P 
Startup lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Ext. eff. green 2.0  2.0    2.0 2.0   2.0 2.0 
Arrival type 3  3    3 3   3 3 
Unit Extension 3.0  3.0    3.0 3.0   3.0 3.0 
Ped/Bike/RTOR Volume 0  25 0      0  25 
Lane Width 12.0  12.0    12.0 12.0   12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0  0    0 0   0 0 
 EB Only  02  03 04 NB Only Thru & RT  07  08 

Timing  G =  16.0  G =    G =    G =    G =  12.0  G =  31.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   67.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case2.3sunday

Capacity Analysis
 EB WB NB SB
Lane group L  R    L T   T R 
Adj. flow rate 87  43    60 553   589 87 
Satflow rate 1805  1615    1805 1900   1900 1615 
Lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Green ratio 0.24  0.24    0.18 0.64   0.46 0.46 
Lane group cap. 431  386    323 1219   879 747 
v/c ratio 0.20  0.11    0.19 0.45   0.67 0.12 
Flow ratio 0.05  0.03    0.03 0.29   0.31 0.05 
Crit. lane group Y N N  N  Y N   Y N 
Sum flow ratios 0.39 
Lost time/cycle 8.00 
Critical v/c ratio 0.44 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L    R    L  T   T R 

Adj. flow rate 87   43    60  553   589 87 

Lane group cap. 431   386    323  1219   879 747 

v/c ratio 0.20   0.11    0.19  0.45   0.67 0.12 

Green ratio 0.24   0.24    0.18  0.64   0.46 0.46 

Unif. delay d1 20.4   19.9    23.4  6.1   14.0 10.2 

Delay factor k 0.50   0.50    0.50  0.50   0.50 0.50 

Increm. delay d2 1.1 0.6    1.3  1.2    4.0 0.3 

PF factor 1.000  1.000    1.000 1.000   1.000 1.000 

Control delay 21.4  20.5    24.6 7.3   18.1 10.5 

Lane group LOS C  C    C A   B B 

Apprch. delay 21.1  9.0 17.1 

Approach LOS C  A B 

Intersec. delay 14.0 Intersection LOS B 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.3sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case3.3sunday 
Intersection Geometry

  Grade =   0   1  1 0    

 

  
  

  

  

 
 

  Grade =   

 

 

1   0 

0   0 

1   0 

 
  Grade = 0  

 
       

  

 
1 1 0 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 80  65    55 530   565 105 
 % Heavy veh 0  0    0 0   0 0 
PHF 0.92  0.92    0.92 0.95   0.95 0.92 
Actuated (P/A) P  P    P P   P P 
Startup lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Ext. eff. green 2.0  2.0    2.0 2.0   2.0 2.0 
Arrival type 3  3    3 3   3 3 
Unit Extension 3.0  3.0    3.0 3.0   3.0 3.0 
Ped/Bike/RTOR Volume 0  25 0      0  25 
Lane Width 12.0  12.0    12.0 12.0   12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0  0    0 0   0 0 
 EB Only  02  03 04 NB Only Thru & RT  07  08 

Timing  G =  16.0  G =    G =    G =    G =  12.0  G =  31.0  G =    G =   
 Y =  4  Y =    Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   67.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case3.3sunday

Capacity Analysis
 EB WB NB SB
Lane group L  R    L T   T R 
Adj. flow rate 87  43    60 558   595 87 
Satflow rate 1805  1615    1805 1900   1900 1615 
Lost time 2.0  2.0    2.0 2.0   2.0 2.0 
Green ratio 0.24  0.24    0.18 0.64   0.46 0.46 
Lane group cap. 431  386    323 1219   879 747 
v/c ratio 0.20  0.11    0.19 0.46   0.68 0.12 
Flow ratio 0.05  0.03    0.03 0.29   0.31 0.05 
Crit. lane group Y N N  N  Y N   Y N 
Sum flow ratios 0.39 
Lost time/cycle 8.00 
Critical v/c ratio 0.45 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L    R    L  T   T R 

Adj. flow rate 87   43    60  558   595 87 

Lane group cap. 431   386    323  1219   879 747 

v/c ratio 0.20   0.11    0.19  0.46   0.68 0.12 

Green ratio 0.24   0.24    0.18  0.64   0.46 0.46 

Unif. delay d1 20.4   19.9    23.4  6.1   14.1 10.2 

Delay factor k 0.50   0.50    0.50  0.50   0.50 0.50 

Increm. delay d2 1.1 0.6    1.3  1.2    4.2 0.3 

PF factor 1.000  1.000    1.000 1.000   1.000 1.000 

Control delay 21.4  20.5    24.6 7.3   18.3 10.5 

Lane group LOS C  C    C A   B B 

Apprch. delay 21.1  9.0 17.3 

Approach LOS C  A B 

Intersec. delay 14.0 Intersection LOS B 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case1.4am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case1.4am 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 60 105 70 355 55 15 35 460 450 15 380 30 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.95 0.92 0.95 0.92 0.92 0.92 0.95 0.95 0.92 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  250 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 Excl. Left Thru & RT  07  08 

Timing  G =  33.0  G =  28.0  G =    G =    G =  14.0  G =  41.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   124.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case1.4am

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 65 111 76 374 76  38 484 211 16 400 33 
Satflow rate 1344 1900 1615 1805 1840  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.23 0.23 0.23 0.49 0.49  0.11 0.33 0.33 0.11 0.33 0.33 
Lane group cap. 303 429 365 694 905  204 628 534 204 628 534 
v/c ratio 0.21 0.26 0.21 0.54 0.08  0.19 0.77 0.40 0.08 0.64 0.06 
Flow ratio 0.05 0.06 0.05  0.04  0.02 0.25 0.13 0.01 0.21 0.02 
Crit. lane group N Y N N N  Y Y N N N N 
Sum flow ratios 0.54 
Lost time/cycle 12.00 
Critical v/c ratio 0.60 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 65  111 76 374  76  38  484 211 16  400 33 

Lane group cap. 303  429 365 694  905  204  628 534 204  628 534 

v/c ratio 0.21  0.26 0.21 0.54  0.08  0.19  0.77 0.40 0.08  0.64 0.06 

Green ratio 0.23  0.23 0.23 0.49  0.49  0.11  0.33 0.33 0.11  0.33 0.33 

Unif. delay d1 39.1  39.5 39.0 20.4  16.7  49.8  37.3 32.0 49.2  35.2 28.4 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 1.6 1.5 1.3 3.0  0.2  2.0  8.9 2.2 0.7  4.9 0.2 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 40.7 40.9 40.3 23.4 16.9  51.8 46.1 34.1 50.0 40.1 28.6 

Lane group LOS D D D C B  D D C D D C 

Apprch. delay 40.7 22.3 43.0 39.6 

Approach LOS D C D D 

Intersec. delay 36.9 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.4am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case2.4am 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 130 300 195 420 140 35 60 490 495 45 360 60 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  250 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 NS Perm Thru & RT  07  08 

Timing  G =  33.0  G =  30.0  G =    G =    G =  16.0  G =  41.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   128.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case2.4am

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 134 309 201 433 180  62 505 253 46 371 62 
Satflow rate 1223 1900 1615 1805 1843  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.23 0.23 0.23 0.49 0.49  0.13 0.32 0.32 0.13 0.32 0.45 
Lane group cap. 287 445 379 528 907  226 609 517 226 609 719 
v/c ratio 0.47 0.69 0.53 0.82 0.20  0.27 0.83 0.49 0.20 0.61 0.09 
Flow ratio 0.11 0.16 0.12  0.10  0.03 0.27 0.16 0.03 0.20 0.04 
Crit. lane group N Y N N N  Y Y N N N N 
Sum flow ratios 0.69 
Lost time/cycle 12.00 
Critical v/c ratio 0.76 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 134  309 201 433  180  62  505 253 46  371 62 

Lane group cap. 287  445 379 528  907  226  609 517 226  609 719 

v/c ratio 0.47  0.69 0.53 0.82  0.20  0.27  0.83 0.49 0.20  0.61 0.09 

Green ratio 0.23  0.23 0.23 0.49  0.49  0.13  0.32 0.32 0.13  0.32 0.45 

Unif. delay d1 42.1  44.8 42.8 24.6  18.3  50.7  40.3 35.1 50.3  36.7 20.5 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 5.4 8.6 5.2 13.3  0.5  3.0  12.4 3.3 2.0  4.5 0.2 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 47.5 53.5 48.1 38.0 18.8  53.7 52.6 38.4 52.3 41.2 20.7 

Lane group LOS D D D D B  D D D D D C 

Apprch. delay 50.5 32.3 48.3 39.6 

Approach LOS D C D D 

Intersec. delay 43.4 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.4am 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case3.4am 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 130 310 195 465 160 55 60 490 545 70 360 60 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  250 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 NS Perm Thru & RT  07  08 

Timing  G =  33.0  G =  30.0  G =    G =    G =  16.0  G =  41.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   128.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case3.4am

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 134 320 201 479 222  62 505 304 72 371 62 
Satflow rate 1177 1900 1615 1805 1827  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.23 0.23 0.23 0.49 0.49  0.13 0.32 0.32 0.13 0.32 0.45 
Lane group cap. 276 445 379 520 899  226 609 517 226 609 719 
v/c ratio 0.49 0.72 0.53 0.92 0.25  0.27 0.83 0.59 0.32 0.61 0.09 
Flow ratio 0.11 0.17 0.12  0.12  0.03 0.27 0.19 0.04 0.20 0.04 
Crit. lane group N Y N N N  N Y N Y N N 
Sum flow ratios 0.70 
Lost time/cycle 12.00 
Critical v/c ratio 0.78 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 134  320 201 479  222  62  505 304 72  371 62 

Lane group cap. 276  445 379 520  899  226  609 517 226  609 719 

v/c ratio 0.49  0.72 0.53 0.92  0.25  0.27  0.83 0.59 0.32  0.61 0.09 

Green ratio 0.23  0.23 0.23 0.49  0.49  0.13  0.32 0.32 0.13  0.32 0.45 

Unif. delay d1 42.3  45.1 42.8 29.6  18.8  50.7  40.3 36.4 51.0  36.7 20.5 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 6.0 9.6 5.2 24.1  0.7  3.0  12.4 4.8 3.7  4.5 0.2 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 48.3 54.7 48.1 53.7 19.4  53.7 52.6 41.3 54.7 41.2 20.7 

Lane group LOS D D D D B  D D D D D C 

Apprch. delay 51.4 42.8 48.7 40.6 

Approach LOS D D D D 

Intersec. delay 46.4 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case1.4pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case1.4pm 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 30 60 45 330 60 20 50 470 340 25 530 30 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.95 0.92 0.95 0.92 0.92 0.92 0.95 0.95 0.92 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  250 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 Excl. Left Thru & RT  07  08 

Timing  G =  26.0  G =  23.0  G =    G =    G =  15.0  G =  41.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   113.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case1.4pm

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 33 63 49 347 87  54 495 95 27 558 33 
Satflow rate 1331 1900 1615 1805 1828  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.20 0.20 0.20 0.43 0.43  0.13 0.36 0.36 0.13 0.36 0.36 
Lane group cap. 271 387 329 630 793  240 689 586 240 689 586 
v/c ratio 0.12 0.16 0.15 0.55 0.11  0.22 0.72 0.16 0.11 0.81 0.06 
Flow ratio 0.02 0.03 0.03  0.05  0.03 0.26 0.06 0.01 0.29 0.02 
Crit. lane group N Y N N N  Y N N N Y N 
Sum flow ratios 0.55 
Lost time/cycle 12.00 
Critical v/c ratio 0.61 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 33  63 49 347  87  54  495 95 27  558 33 

Lane group cap. 271  387 329 630  793  240  689 586 240  689 586 

v/c ratio 0.12  0.16 0.15 0.55  0.11  0.22  0.72 0.16 0.11  0.81 0.06 

Green ratio 0.20  0.20 0.20 0.43  0.43  0.13  0.36 0.36 0.13  0.36 0.36 

Unif. delay d1 36.8  37.1 37.0 22.5  19.0  43.8  31.0 24.4 43.1  32.5 23.4 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 0.9 0.9 1.0 3.4  0.3  2.2  6.3 0.6 0.9  10.0 0.2 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 37.7 38.0 37.9 26.0 19.3  46.0 37.4 25.0 44.1 42.5 23.6 

Lane group LOS D D D C B  D D C D D C 

Apprch. delay 37.9 24.6 36.3 41.5 

Approach LOS D C D D 

Intersec. delay 35.4 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.4pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case2.4pm 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 75 210 125 465 345 120 115 505 410 125 525 125 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  250 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 Excl. Left NS Perm  07  08 

Timing  G =  32.0  G =  21.0  G =    G =    G =  15.0  G =  41.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   117.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case2.4pm

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 77 216 129 479 480  119 521 165 129 541 129 
Satflow rate 929 1900 1615 1805 1826  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.18 0.18 0.18 0.45 0.45  0.48 0.35 0.35 0.48 0.35 0.35 
Lane group cap. 167 341 290 555 827  266 666 566 280 666 566 
v/c ratio 0.46 0.63 0.44 0.86 0.58  0.45 0.78 0.29 0.46 0.81 0.23 
Flow ratio 0.08 0.11 0.08  0.26   0.27 0.10  0.28 0.08 
Crit. lane group N Y N N N  N N N N Y N 
Sum flow ratios 0.71 
Lost time/cycle 16.00 
Critical v/c ratio 0.83 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 77  216 129 479  480  119  521 165 129  541 129 

Lane group cap. 167  341 290 555  827  266  666 566 280  666 566 

v/c ratio 0.46  0.63 0.44 0.86  0.58  0.45  0.78 0.29 0.46  0.81 0.23 

Green ratio 0.18  0.18 0.18 0.45  0.45  0.48  0.35 0.35 0.48  0.35 0.35 

Unif. delay d1 42.9  44.4 42.8 25.1  23.7  22.3  34.0 27.5 21.9  34.5 26.8 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 8.9 8.7 4.9 16.2  3.0  5.4  8.9 1.3 5.4  10.4 0.9 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 51.8 53.1 47.7 41.2 26.7  27.7 42.9 28.8 27.3 44.9 27.8 

Lane group LOS D D D D C  C D C C D C 

Apprch. delay 51.2 34.0 37.8 39.3 

Approach LOS D C D D 

Intersec. delay 38.9 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.4pm 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case3.4pm 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 75 220 125 500 355 135 115 505 440 140 525 125 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  250 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 Excl. Left NS Perm  07  08 

Timing  G =  32.0  G =  21.0  G =    G =    G =  15.0  G =  41.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   117.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case3.4pm

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 77 227 129 515 505  119 521 196 144 541 129 
Satflow rate 908 1900 1615 1805 1822  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.18 0.18 0.18 0.45 0.45  0.48 0.35 0.35 0.48 0.35 0.35 
Lane group cap. 163 341 290 547 825  266 666 566 280 666 566 
v/c ratio 0.47 0.67 0.44 0.94 0.61  0.45 0.78 0.35 0.51 0.81 0.23 
Flow ratio 0.08 0.12 0.08  0.28   0.27 0.12  0.28 0.08 
Crit. lane group N N N N N  N N N N Y N 
Sum flow ratios 0.76 
Lost time/cycle 12.00 
Critical v/c ratio 0.84 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 77  227 129 515  505  119  521 196 144  541 129 

Lane group cap. 163  341 290 547  825  266  666 566 280  666 566 

v/c ratio 0.47  0.67 0.44 0.94  0.61  0.45  0.78 0.35 0.51  0.81 0.23 

Green ratio 0.18  0.18 0.18 0.45  0.45  0.48  0.35 0.35 0.48  0.35 0.35 

Unif. delay d1 43.0  44.7 42.8 26.2  24.2  22.3  34.0 28.1 22.2  34.5 26.8 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 9.5 9.9 4.9 26.4  3.4  5.4  8.9 1.7 6.6  10.4 0.9 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 52.5 54.6 47.7 52.6 27.6  27.7 42.9 29.8 28.8 44.9 27.8 

Lane group LOS D D D D C  C D C C D C 

Apprch. delay 52.2 40.2 37.7 39.3 

Approach LOS D D D D 

Intersec. delay 41.0 Intersection LOS D 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case1.4sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case1.4sunday 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 20 45 35 115 30 5 25 290 145 5 295 30 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.95 0.92 0.95 0.92 0.92 0.92 0.95 0.95 0.92 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  65 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 Excl. Left Thru & RT  07  08 

Timing  G =  10.0  G =  20.0  G =    G =    G =  11.0  G =  23.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   72.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case1.4sunday

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 22 47 38 121 38  27 305 84 5 311 33 
Satflow rate 1391 1900 1615 1805 1863  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.28 0.28 0.28 0.42 0.42  0.15 0.32 0.32 0.15 0.32 0.32 
Lane group cap. 386 528 449 537 776  276 607 516 276 607 516 
v/c ratio 0.06 0.09 0.08 0.23 0.05  0.10 0.50 0.16 0.02 0.51 0.06 
Flow ratio 0.02 0.02 0.02  0.02  0.01 0.16 0.05 0.00 0.16 0.02 
Crit. lane group N Y N N N  Y N N N Y N 
Sum flow ratios 0.27 
Lost time/cycle 12.00 
Critical v/c ratio 0.32 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 22  47 38 121  38  27  305 84 5  311 33 

Lane group cap. 386  528 449 537  776  276  607 516 276  607 516 

v/c ratio 0.06  0.09 0.08 0.23  0.05  0.10  0.50 0.16 0.02  0.51 0.06 

Green ratio 0.28  0.28 0.28 0.42  0.42  0.15  0.32 0.32 0.15  0.32 0.32 

Unif. delay d1 19.1  19.3 19.2 13.3  12.5  26.2  19.9 17.6 25.9  19.9 17.0 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 0.3 0.3 0.4 1.0  0.1  0.7  3.0 0.7 0.1  3.1 0.2 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 19.4 19.6 19.6 14.2 12.6  26.9 22.8 18.3 26.0 23.0 17.3 

Lane group LOS B B B B B  C C B C C B 

Apprch. delay 19.5 13.8 22.2 22.5 

Approach LOS B B C C 

Intersec. delay 20.7 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case2.4sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case2.4sunday 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

1   0 

1   1 

1   1 

 
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 90 290 80 195 215 55 75 350 185 65 340 110 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.95 0.92 0.95 0.92 0.92 0.92 0.95 0.95 0.92 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  65 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03 04 Excl. Left Thru & RT  07  08 

Timing  G =  10.0  G =  20.0  G =    G =    G =  11.0  G =  23.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   72.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case2.4sunday

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 98 305 87 205 294  82 368 126 71 358 120 
Satflow rate 1102 1900 1615 1805 1842  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.28 0.28 0.28 0.42 0.42  0.15 0.32 0.32 0.15 0.32 0.32 
Lane group cap. 306 528 449 359 767  276 607 516 276 607 516 
v/c ratio 0.32 0.58 0.19 0.57 0.38  0.30 0.61 0.24 0.26 0.59 0.23 
Flow ratio 0.09 0.16 0.05  0.16  0.05 0.19 0.08 0.04 0.19 0.07 
Crit. lane group N Y N N N  Y Y N N N N 
Sum flow ratios 0.49 
Lost time/cycle 12.00 
Critical v/c ratio 0.59 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 

Adj. flow rate 98  305 87 205  294  82  368 126 71  358 120 

Lane group cap. 306  528 449 359  767  276  607 516 276  607 516 

v/c ratio 0.32  0.58 0.19 0.57  0.38  0.30  0.61 0.24 0.26  0.59 0.23 

Green ratio 0.28  0.28 0.28 0.42  0.42  0.15  0.32 0.32 0.15  0.32 0.32 

Unif. delay d1 20.6  22.4 19.8 14.8  14.6  27.1  20.7 18.1 26.9  20.5 18.0 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 2.7 4.6 1.0 6.5  1.5  2.7  4.5 1.1 2.2  4.2 1.1 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 23.4 26.9 20.8 21.2 16.0  29.8 25.1 19.2 29.1 24.7 19.1 

Lane group LOS C C C C B  C C B C C B 

Apprch. delay 25.1 18.2 24.5 24.1 

Approach LOS C B C C 

Intersec. delay 23.0 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



INPUT WORKSHEET
General Information Site Information
Analyst  
Agency or Co.  
Date Performed 1/17/2006 
Time Period  

Intersection Case3.4sunday 
Area Type All other areas 
Jurisdiction  
Analysis Year  

Project Description Emmanuel Lutheran Case3.4sunday 
Intersection Geometry

  Grade =   0   1  1 1    

 

  
  

    
 

 
  Grade =  0 

 

 

 
1   0 

1   1 

1   1 

  
  Grade = 0  

 
       

  

 
1 1 1 

  Grade =  0 

 Volume and Timing Input

 EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Volume (vph) 90 290 80 200 215 60 75 350 190 70 340 110 
 % Heavy veh 0 0 0 0 0 0 0 0 0 0 0 0 
PHF 0.92 0.95 0.92 0.95 0.92 0.92 0.92 0.95 0.95 0.92 0.95 0.92 
Actuated (P/A) P P P P P P P P P P P P 
Startup lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Ext. eff. green 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Arrival type 3 3 3 3 3  3 3 3 3 3 3 
Unit Extension 3.0 3.0 3.0 3.0 3.0  3.0 3.0 3.0 3.0 3.0 3.0 
Ped/Bike/RTOR Volume 0  0 0  0 0  65 0  0 
Lane Width 12.0 12.0 12.0 12.0 12.0  12.0 12.0 12.0 12.0 12.0 12.0 
Parking (Y or N) N  N N N N N N N 
Parking/hr          
Bus stops/hr 0 0 0 0 0  0 0 0 0 0 0 
 WB Only  EW Perm  03  04 Excl. Left Thru & RT  07  08 

Timing  G =  10.0  G =  20.0  G =    G =    G =  11.0  G =  23.0  G =    G =   
 Y =    Y =  4  Y =    Y =    Y =    Y =  4  Y =    Y =   

Duration of Analysis (hrs) = 0.25     Cycle Length C =   72.0 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



CAPACITY AND LOS WORKSHEET 
General Information
Project Description    Emmanuel Lutheran Case3.4sunday

Capacity Analysis
 EB WB NB SB
Lane group L T R L TR  L T R L T R 
Adj. flow rate 98 305 87 211 299  82 368 132 76 358 120 
Satflow rate 1097 1900 1615 1805 1838  1805 1900 1615 1805 1900 1615 
Lost time 2.0 2.0 2.0 2.0 2.0  2.0 2.0 2.0 2.0 2.0 2.0 
Green ratio 0.28 0.28 0.28 0.42 0.42  0.15 0.32 0.32 0.15 0.32 0.32 
Lane group cap. 305 528 449 359 766  276 607 516 276 607 516 
v/c ratio 0.32 0.58 0.19 0.59 0.39  0.30 0.61 0.26 0.28 0.59 0.23 
Flow ratio 0.09 0.16 0.05  0.16  0.05 0.19 0.08 0.04 0.19 0.07 
Crit. lane group N Y N N N  Y Y N N N N 
Sum flow ratios 0.49 
Lost time/cycle 12.00 
Critical v/c ratio 0.59 
Lane Group Capacity, Control Delay, and LOS Determination
 EB WB NB SB
Lane group L  T  R L  TR  L  T R L  T R 
Adj. flow rate 98  305 87 211  299  82  368 132 76  358 120 

Lane group cap. 305  528 449 359  766  276  607 516 276  607 516 

v/c ratio 0.32  0.58 0.19 0.59  0.39  0.30  0.61 0.26 0.28  0.59 0.23 

Green ratio 0.28  0.28 0.28 0.42  0.42  0.15  0.32 0.32 0.15  0.32 0.32 

Unif. delay d1 20.6  22.4 19.8 14.8  14.6  27.1  20.7 18.2 27.0  20.5 18.0 

Delay factor k 0.50  0.50 0.50 0.50  0.50  0.50  0.50 0.50 0.50  0.50 0.50 

Increm. delay d2 2.8 4.6 1.0 6.9  1.5  2.7  4.5 1.2 2.5  4.2 1.1 

PF factor 1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000 

Control delay 23.4 26.9 20.8 21.7 16.1  29.8 25.1 19.4 29.4 24.7 19.1 

Lane group LOS C C C C B  C C B C C B 

Apprch. delay 25.1 18.4 24.5 24.1 

Approach LOS C B C C 

Intersec. delay 23.1 Intersection LOS C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.5am 
Jurisdiction  
Analysis Year  

 
Project Description     Emmanuel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Waiale Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 140 195 0 0 150 45 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 152 211 0 0 163 48 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0   0  
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 110 0 145 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 119 0 157 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
    Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 152      276  
C (m) (vph) 1372      540  
v/c 0.11      0.51  
95% queue length 0.37      2.88  
Control Delay 8.0      18.4  
LOS A      C  
Approach Delay -- --  18.4 
Approach LOS -- --  C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.5am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Waiale Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 140 195 0 0 150 70 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 152 211 0 0 163 76 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 130 0 145 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 141 0 157 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
    Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 152      298  
C (m) (vph) 1340      511  
v/c 0.11      0.58  
95% queue length 0.38      3.69  
Control Delay 8.0      21.4  
LOS A      C  
Approach Delay -- --  21.4 
Approach LOS -- --  C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.5pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Waiale Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 145 160 0 0 225 135 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 157 173 0 0 244 146 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 90 0 130 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 97 0 141 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
    Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 157      238  
C (m) (vph) 1180      468  
v/c 0.13      0.51  
95% queue length 0.46      2.83  
Control Delay 8.5      20.4  
LOS A      C  
Approach Delay -- --  20.4 
Approach LOS -- --  C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.5pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Waiale Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 145 160 0 0 225 150 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 157 173 0 0 244 163 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 105 0 130 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 114 0 141 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
    Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 157      255  
C (m) (vph) 1163      447  
v/c 0.13      0.57  
95% queue length 0.47      3.48  
Control Delay 8.6      23.2  
LOS A      C  
Approach Delay -- --  23.2 
Approach LOS -- --  C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.5sunday 
Jurisdiction  
Analysis Year  

 
Project Description     Emmanuel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Waiale Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 95 85 0 0 125 125 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 103 92 0 0 135 135 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0   0  
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 115 0 90 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 124 0 97 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
    Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 103      221  
C (m) (vph) 1305      602  
v/c 0.08      0.37  
95% queue length 0.26      1.68  
Control Delay 8.0      14.4  
LOS A      B  
Approach Delay -- --  14.4 
Approach LOS -- --  B 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.5sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   East Waiko Road North/South Street:   Waiale Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 95 85 0 0 125 130 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 103 92 0 0 135 141 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 120 0 90 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 130 0 97 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
    Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 103      227  
C (m) (vph) 1299      595  
v/c 0.08      0.38  
95% queue length 0.26      1.78  
Control Delay 8.0      14.7  
LOS A      B  
Approach Delay -- --  14.7 
Approach LOS -- --  B 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.6am 
Jurisdiction  
Analysis Year  
  

Project Description     emmanuel Lutheran Church 
East/West Street:   Kuikahi Drive North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 60 245 0 0 140 525 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 65 266 0 0 152 570 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 755 0 75 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 820 0 81 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 65     820  81 
C (m) (vph) 889     464  900 
v/c 0.07     1.77  0.09 
95% queue length 0.24     50.58  0.30 
Control Delay 9.4     375.0  9.4 
LOS A     F  A 
Approach Delay -- --  342.2 
Approach LOS -- --  F 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.6am 
Jurisdiction  
Analysis Year  
  

Project Description     emmanuel Lutheran Church 
East/West Street:   Kuikahi Drive North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 135 355 0 0 270 525 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 146 385 0 0 293 570 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 755 0 165 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 820 0 179 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 146     820  179 
C (m) (vph) 788     231  751 
v/c 0.19     3.55  0.24 
95% queue length 0.68     77.59  0.93 
Control Delay 10.6       11.3 
LOS B     F  B 
Approach Delay -- --  978.2 
Approach LOS -- --  F 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.6pm 
Jurisdiction  
Analysis Year  
  

Project Description     emmanuel Lutheran Church 
East/West Street:   Kuikahi Drive North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 130 155 0 0 220 670 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 141 168 0 0 239 728 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 545 0 120 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 592 0 130 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 141     592  130 
C (m) (vph) 720     334  805 
v/c 0.20     1.77  0.16 
95% queue length 0.72     38.08  0.57 
Control Delay 11.2     386.6  10.3 
LOS B     F  B 
Approach Delay -- --  318.8 
Approach LOS -- --  F 

> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.6pm 
Jurisdiction  
Analysis Year  
  

Project Description     emmanuel Lutheran Church 
East/West Street:   Kuikahi Drive North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 190 235 0 0 295 695 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 206 255 0 0 320 755 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 545 0 175 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 592 0 190 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 206     592  190 
C (m) (vph) 656     190  725 
v/c 0.31     3.12  0.26 
95% queue length 1.34     54.34  1.05 
Control Delay 13.0       11.7 
LOS B     F  B 
Approach Delay -- --  762.3 
Approach LOS -- --  F 

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.6sunday 
Jurisdiction  
Analysis Year  
  

Project Description     emmanuel Lutheran Church 
East/West Street:   Kuikahi Drive North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 105 155 0 0 155 335 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 114 168 0 0 168 364 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 335 0 110 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 364 0 119 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 114     364  119 
C (m) (vph) 1046     437  881 
v/c 0.11     0.83  0.14 
95% queue length 0.37     7.98  0.47 
Control Delay 8.9     42.7  9.7 
LOS A     E  A 
Approach Delay -- --  34.6 
Approach LOS -- --  D 

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.6sunday 
Jurisdiction  
Analysis Year  
  

Project Description     emmanuel Lutheran Church 
East/West Street:   Kuikahi Drive North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 115 170 0 0 170 335 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 124 184 0 0 184 364 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 335 0 120 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 364 0 130 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 124     364  130 
C (m) (vph) 1032     402  864 
v/c 0.12     0.91  0.15 
95% queue length 0.41     9.55  0.53 
Control Delay 9.0     56.7  9.9 
LOS A     F  A 
Approach Delay -- --  44.4 
Approach LOS -- --  E 

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.7am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Project Driveway North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 40 305 0 0 215 215 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 43 331 0 0 233 233 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 185 0 30 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 201 0 32 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT     L  R 
v (vph) 43     201  32 
C (m) (vph) 1106     358  698 
v/c 0.04     0.56  0.05 
95% queue length 0.12     3.29  0.14 
Control Delay 8.4     27.2  10.4 
LOS A     D  B 
Approach Delay -- --  24.9 
Approach LOS -- --  C 

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.7pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Project Driveway North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 20 285 0 0 340 130 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 21 309 0 0 369 141 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 140 0 25 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 152 0 27 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT     L  R 
v (vph) 21     152  27 
C (m) (vph) 1065     354  621 
v/c 0.02     0.43  0.04 
95% queue length 0.06     2.09  0.14 
Control Delay 8.4     22.6  11.1 
LOS A     C  B 
Approach Delay -- --  20.9 
Approach LOS -- --  C 

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1c



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.7sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Project Driveway North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 5 260 0 0 265 25 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 282 0 0 288 27 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 25 0 5 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 27 0 5 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT     L  R 
v (vph) 5     27  5 
C (m) (vph) 1257     469  742 
v/c 0.00     0.06  0.01 
95% queue length 0.01     0.18  0.02 
Control Delay 7.9     13.1  9.9 
LOS A     B  A 
Approach Delay -- --  12.6 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.8am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road A North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 5 180 0 0 170 45 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 195 0 0 184 48 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 125 0 20 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 135 0 21 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 5      156  
C (m) (vph) 1348      621  
v/c 0.00      0.25  
95% queue length 0.01      0.99  
Control Delay 7.7      12.7  
LOS A      B  
Approach Delay -- --  12.7 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.8am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road A North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 5 205 0 0 190 55 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 5 222 0 0 206 59 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 140 0 20 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 152 0 21 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 5      173  
C (m) (vph) 1311      577  
v/c 0.00      0.30  
95% queue length 0.01      1.25  
Control Delay 7.8      13.9  
LOS A      B  
Approach Delay -- --  13.9 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.8pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road A North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 25 200 0 0 175 165 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 27 217 0 0 190 179 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 85 0 20 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 92 0 21 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 27      113  
C (m) (vph) 1201      523  
v/c 0.02      0.22  
95% queue length 0.07      0.81  
Control Delay 8.1      13.8  
LOS A      B  
Approach Delay -- --  13.8 
Approach LOS -- --  B 

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.8pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road A North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 25 215 0 0 190 175 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 27 233 0 0 206 190 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 90 0 20 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 97 0 21 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 27      118  
C (m) (vph) 1174      497  
v/c 0.02      0.24  
95% queue length 0.07      0.92  
Control Delay 8.1      14.5  
LOS A      B  
Approach Delay -- --  14.5 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.8sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road A North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 20 165 0 0 165 110 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 21 179 0 0 179 119 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 95 0 20 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 103 0 21 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 21      124  
C (m) (vph) 1275      586  
v/c 0.02      0.21  
95% queue length 0.05      0.79  
Control Delay 7.9      12.8  
LOS A      B  
Approach Delay -- --  12.8 
Approach LOS -- --  B 

> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.8sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road A North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 20 170 0 0 170 110 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 21 184 0 0 184 119 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 95 0 20 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 103 0 21 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 21      124  
C (m) (vph) 1269      578  
v/c 0.02      0.21  
95% queue length 0.05      0.81  
Control Delay 7.9      12.9  
LOS A      B  
Approach Delay -- --  12.9 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.9am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road C North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 25 160 0 0 195 5 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 27 173 0 0 211 5 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 25 0 60 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 27 0 65 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 27      92  
C (m) (vph) 1366      731  
v/c 0.02      0.13  
95% queue length 0.06      0.43  
Control Delay 7.7      10.6  
LOS A      B  
Approach Delay -- --  10.6 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.9am 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road C North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 25 185 0 0 215 5 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 27 201 0 0 233 5 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 25 0 60 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 27 0 65 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 27      92  
C (m) (vph) 1341      700  
v/c 0.02      0.13  
95% queue length 0.06      0.45  
Control Delay 7.7      10.9  
LOS A      B  
Approach Delay -- --  10.9 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.9pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road C North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 70 210 0 0 180 15 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 76 228 0 0 195 16 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 15 0 40 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 16 0 43 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 76      59  
C (m) (vph) 1372      683  
v/c 0.06      0.09  
95% queue length 0.18      0.28  
Control Delay 7.8      10.8  
LOS A      B  
Approach Delay -- --  10.8 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case3.9pm 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road C North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 70 225 0 0 195 15 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 76 244 0 0 211 16 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 15 0 40 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 16 0 43 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 76      59  
C (m) (vph) 1353      662  
v/c 0.06      0.09  
95% queue length 0.18      0.29  
Control Delay 7.8      11.0  
LOS A      B  
Approach Delay -- --  11.0 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.9sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road C North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 55 170 0 0 165 10 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 59 184 0 0 179 10 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 15 0 45 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 16 0 48 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 59      64  
C (m) (vph) 1397      742  
v/c 0.04      0.09  
95% queue length 0.13      0.28  
Control Delay 7.7      10.3  
LOS A      B  
Approach Delay -- --  10.3 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst  
Agency/Co.  
Date Performed 1/17/2006 
Analysis Time Period  

Intersection Case2.9sunday 
Jurisdiction  
Analysis Year  
  

Project Description     Emmanuel Lutheran Church 
East/West Street:   Road C North/South Street:   Waiale Road 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
 L T R L T R
Volume 55 175 0 0 170 10 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 59 190 0 0 184 10 
Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 15 0 45 
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly Flow Rate, HFR 0 0 0 16 0 48 
Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 59      64  
C (m) (vph) 1391      735  
v/c 0.04      0.09  
95% queue length 0.13      0.29  
Control Delay 7.7      10.4  
LOS A      B  
Approach Delay -- --  10.4 
Approach LOS -- --  B 
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