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INTRODUCTION

Project Description and Location

This Design Traffic Technical Memorandum documents the traffic projections and
operations resulting from a proposed closure of Rawson Lane to through traffic from
Brent Lane to south of St. Eusebia Street. This proposed closure is at the request of the
Pensacola Christian College (PCC) administration, and access to the area will be controlled
by manned gates, with only PCC traffic access permitted. This report will focus on the
impact the closure will have on the Escambia County traffic (unrelated to PCC traffic) that
normally utilizes Rawson Lane for local and cut-through travel. Rawson Lane is designated
as a local road and is commonly used by non-PCC traffic for cut-through trips and local
travel. See Figure 1 for the corridor’s location and a vicinity map.

In 2015, a Traffic Impact Analysis Study of Potential Closure of Campus Segment was
prepared (by PCC consultant) to “identify opportunities to realize positive benefits for the
campus,” which provided the overall benefits and impacts of the closure, with a focus on
PCC, school bus and pedestrian traffic. After an analysis of speed count and crash data, a
vehicle delay study and a review of Rawson Lane vehicle, pedestrian and bicycle counts
(as well as accounting for future PCC development), the 2015 study’s conclusion focused
on the safety benefits of closing Rawson Lane. The study stated that the benefits would
include the following:
e Relocation of the Airport Boulevard (SR 750) /Hancock Lane signal to the Airport
Boulevard (SR 750) /Rawson Lane intersection
e Safety benefits from the “elimination of non-PCC pass-through traffic” and
purported flow improvement to Brent Lane (SR 296)
The study also reported on the “drawbacks to closure to Rawson Lane due to loss of
access to Rawson Lane Norwood subdivision residents and other current users (non-
PCC) of Rawson Lane.” The study stated that a viable alternative to the use of Rawson
Lane for cut-through traffic would be to divert the traffic to the I-110 (SR 8A) ramps,
and it indicated that the “impact of the closure on local circulation is expected to be
relatively minor.” See Appendix A for an excerpt of the 2015 report summary and
Figure 2 for the proposed alternative route.

In 2016, a second report was submitted by a PCC consultant examining the impact of
travel time on cut-through traffic through extensive visual tracking of vehicles on Rawson
Lane. In addition, it reported the economic value of the increase or decrease in travel time
due to the closure of Rawson Lane. See Appendix A for an excerpt of the 2016 report
summary.

ENGINEERING & PLANNING RESOURCES, PC | 3
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The purpose of this memorandum is to determine the impact that the closure of Rawson
Lane will have on Norwood Oaks residents and pass-through commuter traffic. This memo
will present the capacity conditions of Rawson Lane, Hancock Lane, Airport Boulevard (SR
750), and Brent Lane (SR 296), both existing and after the proposed Rawson Lane closure.
The memorandum will also document the existing and future operating conditions (after
closure) of selected intersections along the corridor. This memo will compare travel-time
runs for the current cut-through and local (Norwood Oaks) residential travel versus the
alternative route proposed by the 2016 report. Finally, this memo will review travel-time
runs for first responders to provide emergency services (fire and medical) to Norwood
Oaks residents and outlying neighborhoods. Outlined in this memo are the methods and
techniques used in the analysis and results. It is important to note that future PCC
developments/construction and its impact on capacity were not considered in this traffic
memorandum.

In the determination of the items listed above, it is anticipated that the following
guestions will be answered:

1. Will overall residential neighborhood traffic levels (AM and PM peak volumes),
as well as traffic on Rawson Lane, increase or decrease following the closure?

2. Are existing traffic volumes on Rawson Lane considered reasonable for a local
residential street, or has the volume begun to approach levels that may be
considered uncomfortably high for residents and that may be more associated
with a higher classified facility (i.e., collector or arterial roadway)?

3. What is the percentage of traffic associated with residents going to and from
their homes in the neighborhood area, or are drivers passing through the
neighborhood with no origin or destination in the neighborhood?

4. Will travel times for diverted trips be significantly increased for Norwood Oaks or
Hancock residents, PCC students/staff, or visitors for former cut-through traffic?

5. Will travel times for diverted trips be greatly increased for emergency services
(fire and medical)?

6. Are additional traffic control measures or geometric design required because of
changes in traffic patterns and volumes?

Scenarios and Intersections Considered

This study evaluated the impacts of the following scenarios:

e 2016 Existing Conditions: Rawson Lane as a two-lane, undivided roadway from
Airport Boulevard (SR 750) to Brent Lane (SR 296)

ENGINEERING & PLANNING RESOURCES, PC | 4
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e Post-Closure Conditions (following the proposed installation of the Rawson Lane
entrance gate): Because of the proposed closure of Rawson Lane, through traffic
will not be permitted from Brent Lane (SR 296) to south of St. Eusebia Street. Local
traffic will have to access open portions of Rawson Lane through alternative
routes, including the I-110 (SR 8A) ramps. Figure 2 presents the alternative route
as proposed by the PCC consultant and will be further defined in later sections.

Operational analyses and reviews for both scenarios were conducted at selected
intersections. The intersections were selected due to their location in relation to Rawson
Lane and/or the proposed alternative route. The analyses will identify projected
deficiencies or improvements of the following Rawson Lane or I-110 (SR 8A) ramp
intersections:

e Airport Boulevard (SR 750)/Rawson Lane—milepost 0.920
e Airport Boulevard (SR 750)/Handcock Lane—milepost 1.067
e Airport Boulevard (SR 750)/SB I-110 (SR 8A) ramp (SR 8A)—milepost 1.113

Existing traffic data were obtained through field measurements and from Florida
Department of Transportation (FDOT) and analyzed to determine the capacity of the
corridor and adjacent segments under both scenarios.

Due to the study’s constraints, the calculations to forecast post-closure traffic patterns
and review the future capacity were completed using the FDOT data, field measurements,
and vehicle-tracking data from the PCC consultant’s 2014 traffic analysis.

ENGINEERING & PLANNING RESOURCES, PC | 5
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EXISTING PROJECT AREA ROADWAY AND TRAFFIC CHARACTERISTICS

Existing Project Area Characteristics

The study area’s corridor includes Rawson Lane (from Airport Boulevard (SR 750) to Brent
Lane (SR 296), Airport Boulevard (SR 750; from Hancock Lane to I-110 (SR 8A), and Brent
Lane (from Palafox Street to I-110 (SR 8A). The characteristics of the corridor and adjacent
segments are detailed in Table 1, and the intersections were listed in the preceding
section. Additional information, including sketches of the existing intersection geometry
and aerial photos of the major intersections, are included in Appendix B.

TABLE 1: ROADWAY SEGMENT CHARACTERISTICS

Type of On Street Roadway Segment Travel Median Posted
Roadway Lane Type speed limit
(per (mph)
direction)
Airport Boulevard (SR 750) to
County Rawson Lane Brent Lane (SR 296) 1 None 30
Airport Boulevard Continuous
State (SR 750) Rawson Lane to I-110 (SR 8A) 2 Loft 40
Brent Lane . . Continuous
State (SR 296) Main Drive to I-110 (SR 8A) 2 Left/ Grassed 35

Existing Roadway Segment Characteristics

Rawson Lane

The Rawson Lane corridor is a local road, and the segment under consideration extends
from Airport Boulevard (SR 750) to Brent Lane (SR 296). This corridor is located west of |-
110 (SR 8A) and is within Escambia County. Within and adjacent to the corridor, Rawson
Lane bisects the east end of the Pensacola Christian College campus and fronts the
Norwood subdivision neighborhood. The land-use type for this area is institutional and
residential.

Airport Boulevard (SR 750)

Airport Boulevard (SR 750) is a minor arterial, and the segment under study extends from
Rawson Lane to I-110 (SR 8A). This segment is bordered by I-110 (SR 8A) and Brent Lane
(SR 296), and it is within Escambia County. Within the study segment, Airport Boulevard
(SR 750) bisects or is adjacent to the following Neighborhoods: Norwood Oaks, Lambert
Oaks and Hancock. The land-use type for this area is medium-density residential.

Brent Lane (SR 296)

Brent Lane (SR 296) is a minor arterial within the study area that extends between Main
Drive and |-110 (SR 8A). The land-use type for this area is primarily medium-density
commercial.

ENGINEERING & PLANNING RESOURCES, PC | 8
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Existing Intersection Characteristics

Three (3) intersections within the study area were selected for review and are detailed
below. See Figure 3 for the specific location of each intersection on an overall map of the
corridor, and see Figures 4(A-C) for each intersection’s geometry. The figures include
each intersection’s traffic control device.

Airport Boulevard (SR 750)/Rawson Lane - The intersection of Airport Boulevard (SR
750)/Rawson Lane is unsignalized. The Rawson Lane northbound approach is one (1)
shared through/left lane with a right-turn lane. The Airport Boulevard (SR 750) eastbound
and westbound approach is two (2) through lanes and one (1) left-turn lane with a bike
keyhole lane. The Rawson Lane southbound approach is one (1) shared through/left/right
lane.

Airport Boulevard (SR 750)/Hancock Lane-The T-intersection of Airport Boulevard (SR
750)/Hancock Lane is signalized. The Airport Boulevard (SR 750) eastbound approach is
two (2) through lanes, one (1) left-turn lane and one (1) right-turn lane (that connects
with the Airport Boulevard (SR 750)/1-110 (SR 8A) SB ramp intersection) with a bike
keyhole lane. The Airport Boulevard (SR 750) westbound approach is two (2) through
lanes with a bike keyhole lane. The Hancock Lane southbound approach includes one (1)
left turn and one (1) right-turn lane.

Airport Boulevard (SR 750)/SB 1-110 (SR 8A) Ramp - The intersection of Airport Boulevard
(SR 750)/SB 1-110 (SR 8A) Ramp is controlled by a multi-phase traffic control signal. The
[-110 (SR 8A) lanes are one-way only. The [-110 (SR 8A) SB ramp lane southbound
approach is two (2) left-turn lanes and two (2) right-turn lanes. The Airport Boulevard (SR
750) eastbound approach is two (2) through lanes, one (1) right-turn lane and a bike
keyhole lane. The Airport Boulevard (SR 750) westbound approach is two (2) through
lanes, two (2) left-turn lanes and one bike lane.

Five (5) other intersections will be included for discussion only:

e Brent Lane (SR 296)/Rawson Lane
e Rawson Lane/PCC entrance

e Rawson Lane/St. Eusebia Street

e Rawson Lane/St. Sabas Street

e Ringold Drive/Hancock Lane

Brent Lane (SR 296)/Rawson Lane was not included in the intersection analyses because
it could be assumed that the elimination of cut-through traffic would substantially
improve the operation of the signalized intersection with the addition of signal retiming
to adjust for the increase in through traffic.

ENGINEERING & PLANNING RESOURCES, PC | 9



woo'dioo—ido Mmm
6.S6-1LY (058) :ld 1062 4 'DIodpsued
1SG 2UNS 40 PRUIDS ISM OTLL

*SISAJeUR UONDaSIdIUL
[ewt1o} ayp Jo 1ed se papn[oul 10N

WNPUBIOWIJA O1JJelL],
oueT UoSMEY

€ 3dNol4

SNOILVYOO1
NOILOISHILNI AANLS

SIN djeds
HLYON LO3rodd

-

N

10




RAWSON LANE TRAFFIC TECHNICAL MEMORANDUM DRAFT - NOVEMBER 2016

Data Collection

Average daily counts, 24-hour counts, and peak-hour turning movement counts were
obtained to complete a traffic analysis. For certain segments, the 2015 traffic counts
provided by the FDOT Transportation Statistics Office were used. The Florida
Transportation Information (FTI) 2011 DVD contains traffic data for the state highway
systems and for selected off-system roads.

Turning movement counts (TMCs) were collected by Engineering & Planning Resources
(EPR) at the following intersections.

e Airport Boulevard (SR 750)/Rawson Lane

e Airport Boulevard (SR 750)/Hancock Lane

e Airport Boulevard (SR 750)/SB I-110 (SR 8A) Ramp
e Brent Lane (SR 296)/PCC Main Entrance

e Brent Lane (SR 296)/Rawson Lane

e Rawson Lane/PCC entrance

e Rawson Lane/St. Eusebia Street

e Rawson Lane/St. Sabas Street

e Hancock Lane/Airport Boulevard (SR 750)

e Ringold Lane/Hancock Boulevard

All the TMCs were collected in September 2016 and October 2016, during the peak AM
(7:00 AM to 9:00 AM) and peak PM (4:00 PM to 7:00 PM) periods. The results of the TMCs
are listed by 15-minute increments in Appendix C. Figures 4A, 4B, and 4Cd graphically
illustrate the corresponding volumes, as well as the existing geometry, for the key
intersections within the study area. The key intersections include the following:

e Airport Boulevard (SR 750)/Rawson Lane
e Airport Boulevard (SR 750)/Hancock Lane
e Airport Boulevard (SR 750)/SB I-110 (SR 8A) Ramp

In addition, daily bi-directional or directional counts were collected by EPR (within the
Rawson Lane study limits) at the following locations:

e Airport Boulevard (SR 750) east of Rawson Lane

e Brent Lane (SR 296) west of Rawson Lane

e Hancock Lane north of Airport Boulevard (SR 750)
e Rawson Lane north of Brent Lane (SR 296)

e Rawson Lane south of Airport Boulevard (SR 750)

See Appendix C for a summary of these data. The peak hour counts are presented in Table
2 below.

ENGINEERING & PLANNING RESOURCES, PC | 11
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TABLE 2: 2016 AM AND PM PEAK HOUR VOLUMES

AM Peak Hour

PM Peak Hour

|S\|I:[f F;zz?n\glzz 3) F;E:;?!:g:fe (Directional) (Directional)
NBorEB | SBor WB | NBorEB SB or WB
1 Airport Boulevard 185’ east of Rawson Lane 893 644 978 816
2 Brent Lane 360" west of Rawson Lane 1326 1219 1319 1352
. AM Peak Hour (bi- PM Peak Hour
Site No. Roadway Approximate directional) (bi-directional)
Segment Collection Site
3 Hancock Lane 85’ west of Ringold Drive 315 273
4 Rawson Lane 150’ north of St. Sabas Street 322 405
5 Rawson Lane 500’ north of Brent Lane 235 275

ENGINEERING & PLANNING RESOURCES, PC
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RAWSON LANE TRAFFIC TECHNICAL MEMORANDUM DRAFT - NOVEMBER 2016

BASE YEAR (2016) CONDITIONS

Segment Analysis

Capacity analyses were completed for the project segments using FDOT’s 2012
Generalized Service Volume Tables (Table 5), the guidelines provided in the FDOT
Quality/Level of Service Handbook and the Florida—Alabama Transportation Planning
Organization (TPO) Congestion Management Plan. See Appendix D for an excerpt from
the FDOT LOS manual. For the purposes of this memorandum, only segments within the
immediate area of impact have been addressed. See Figure 1 for more information.

Level of Service (LOS) is a qualitative measure of a traffic stream’s operating conditions
on a transportation facility. Six (6) LOSs (LOS A through LOS F) are defined for each type
of facility. LOS A represents the best operating conditions with no congestion, and LOS F
the worst with heavy congestion.

Table 3 illustrates the mainline LOS levels for the roadway segments under study.

TABLE 3: 2016 SEGMENT CAPACITY ANALYSIS (PEAK HOUR TWO-WAY/DIRECTIONAL)

Seg. Road On Street Roadway Segment | Peak PM HR Peak Hour % Serv | Segment
No. Type Pk Dir. Vol. Pk Dir. Service | Vol. Used LOS
Volume ( LOS D) *
1 State Airport West of Rawson Lane 978 2000 48% D
Boulevard to-110 (SR 8A) SB
Ramps
2 State Brent Lane West of Rawson Lane 1352 1630 83% D
to I-110 (SR 8A) SB
Ramps
Seg. Road On Street Roadway Segment | Peak PM HR Peak Hour % Serv | Segment
No. Type Two —Way | Two-Way Service | Vol. Used LOS
Vol. Volume (LOS D) *
3 County Hancock Rawson Lane to 273 1197 23% B
Lane Coleman Lane
4 County | Rawson Lane | Airport Boulevard to 405 1197 34% B
PCC Entrance
5 County | Rawson Lane | PCC Entrance to Brent 275 1197 23% B
Lane

*Segments’ 1 and 2 service volume data were obtained from the Florida—Alabama TPO
Congestion Management Study—Appendix A. Segments’ 3-5 service volume data were obtained
from 2012 Table 5—Generalized Peak-Hour Two-Way Volumes for Florida’s Urbanized Areas—of
the 2012 FDOT LOS manual. See Appendix D for a copy of the tables. Volumes do not account for
pending or approved Escambia County development orders.
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Intersection Analysis

Level of service (LOS) analyses were performed (at the intersections of Airport Boulevard
(SR 750)/Rawson Lane, Airport Boulevard (SR 750)/Hancock Lane, and Airport Boulevard
(SR 750)/SB 1-110 (SR 8A) Ramp) for the existing AM and PM peak-hour traffic volumes.
The results of the base-year intersection-capacity analysis are presented in Table 4, and
the Synchro Version 8.0 worksheets (based on the Highway Capacity Manual (HCM) are
contained in Appendix E as the output data. Signal timing information was obtained from
Escambia County. The model has optimized cycle lengths, splits, offsets, and left-turn
phase sequences using proprietary logic and calculates intersection and approach delays

based on the HCM for the existing AM and PM peak-hour traffic volumes.

TABLE 4: EXISTING CONDITION CAPACITY ANALYSIS AND QUEUING SUMMARY
(AM AND PM PEAK HOUR)

Existing AM Existing PM
Location Lane Existing Delay LOS | Queue Delay LOS Queue
Movement | Storage | (sec/veh) Length | (sec/veh) Length
Lgth 95% 95% (ft)
(ft.) (ft)
Airport Boulevard (SR 750) / Rawson Lane — Un-Signalized
Northbound Left/Thru - 134.3 F 15 82.5 F 47.5
Northbound Right 250 13.9 B - 14.8 B -
Southbound All - 74.8 F - 58.2 F -
Eastbound Thru - FREE - - FREE FREE -
Eastbound Thru/Right - FREE - - FREE FREE -
Eastbound Left 165 8.9 A 0 9.3 A 0
Westbound Thru - FREE - - FREE FREE -
Westbound Left 385 13.3 B 35 10.3 B 17.5
Intersection
Airport Boulevard (SR 750) /Hancock Lane — Signalized
Southbound Right 65 7.2 A 25 10.6 B 14
Southbound Left/Thru - 24.9 C - 23.5 C -
Eastbound Left 55 9.2 A 10 10.8 B 25
Eastbound Thru - 11 B - 11.3 B -
Westbound Thru 150 7.4 A 258 6.8 A 234
Intersection B A
Airport Boulevard (SR 750) / SR I-110 (SR 8A) Ramps — Signalized
Southbound Left 270 22 C 193 19.1 B 107
Southbound Right 265 2.6 A 26 3.3 A 18
Eastbound Right 310 3.0 A 8 1.6 A 4
Eastbound Thru 130 30.3 C 348 29.5 C 386
Westbound Left 205 53.5 D 77 64.6 E 87
Westbound Thru - 17.1 B - 20.4 C -
Intersection C C

Based on the intersection-capacity analysis described above, the northbound left-and-
through movement and the southbound approach at the Airport Boulevard (SR 750)

ENGINEERING & PLANNING RESOURCES, PC
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/Rawson Lane intersection are currently operating at LOS F during the AM and PM peak
hours. The westbound left-turn movement at the Airport Boulevard (SR 750) /I-110 (SR
8A) West ramps intersection is operating at LOS E during the peak PM hours. The other
intersection lane groups and approaches are currently operating at LOS D or better, with
v/c ratios less than 1.0.

The expected queues at the analyzed intersections were evaluated under existing traffic
conditions. Based on the Synchro 95th percentile queue values, the westbound-
approach queue at the Airport Boulevard (SR 750)/Hancock Lane intersection is
extending beyond the Airport Boulevard (SR 750) /I-110 (SR 8A) West ramps intersection
during the AM-peak and PM-peak hours. Similarly, the existing AM-peak and PM-peak
eastbound-through queues at the Airport Boulevard (SR 750) /I-110 (SR 8A) West ramps
intersection are extending beyond the Airport Boulevard (SR 750)/Hancock Lane
intersection. As a result, the queues mentioned above are affecting the operation of the
upstream intersections.

TRAFFIC FORECAST METHODOLOGY-POST RAWSON LANE CLOSURE

This section of the report summarizes the assumptions and methodology used in
computing the post-closure traffic volumes at the study intersections. In order to
determine the post-closure traffic volumes, the amount of possible cut-through traffic
that will be diverted as a result of closing Rawson Lane has to be estimated. In addition,
the percentage of Rawson Lane traffic with a PCC origin or destination should be
ascertained, as should the percentage of trips designated for the Norwood Oaks and
Hancock neighborhoods. Figure 5 presents post-closure intersection data for the study
intersections.

As stated in the previous study, accurate determination of cut-through traffic on Rawson
Lane can be established by visually tracking the number and traffic routing of cut-through
vehicles, PCC vehicles, and Norwood Oaks and Hancock neighborhood vehicles through
the use of video cameras. During the review of tracked vehicles, the following should be
noted:

e The origin (from Brent Lane (SR 296), Airport Boulevard (SR 750) , or Hancock
Lane) and the volume of Rawson Lane cut-through traffic

e The number of trips that have a PCC building/facilities destination or origin

e The routing of Norwood Oaks or Hancock neighborhood traffic

The vehicle-tracking methodology would include tracking vehicles during the AM and PM
peak hours through the use of cameras or field personnel stationed at points along
Rawson Lane. The 2016 Analysis of Rawson Lane Cut-Through and Travel Time Differential
Value detailed the methodology and approach to visually tracking vehicles. Due to study
constraints, the vehicle-tracking percentages recorded in the Analysis of Rawson Lane
Cut-Through and Travel Time Differential Value Study (2016) were used in determining
the post-closure intersection volumes.

ENGINEERING & PLANNING RESOURCES, PC | 18
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Peak Hour Traffic Projections and Calculation Rawson Lane -Post Lane Closure

The distribution of percentages presented in Table 1 of the Analysis of Rawson Lane Cut-
Through and Travel Time Differential Value Study (2016) is based upon current travel
patterns in the study area. See Appendix A for an excerpt of the 2016 analysis data. Prior
to the use of the previous study data, EPR ran a similar visual tracking analysis on two
locations to verify the accuracy of the presented data. Once the data were confirmed,
the previous study’s data on the “cut-through trips by direction by hour” were utilized to
determine the number of non-PCC cut-through trips. Since the capacity analysis was
collected and presented as two-way volume, the percentage of cut-through trips was
averaged for northbound and southbound traffic and applied to the current Rawson Lane
segment volume. The cut-through volume was then subtracted from the 2016 Rawson
Lane Peak PM HR Two-Way volume to determine the post-closure volume.

TABLE 5: POST-CLOSURE SEGMENT CAPACITY ANALYSIS (PEAK HOUR TWO-WAY/DIRECTIONAL)

On Street % Cut- 2016 PM Amount of Post-Closure Peak Hour % Serv Vol. | Segment
Through Peak HR Non-PCC PM Peak HR Two-Way Used LOS
L Two — Way Cut-Through Two — Way Service Volume
Vol. Trips Vol. (LOSD) *
Rawson 50.6% 405 204 201 1197 16% A
Lane
(Airport
Boulevard to
PCC Entrance)
Rawson 50.6% 275 139 135 1197 11% A
Lane
(PCC Entrance
to Brent
Lane)
Notes:

1.  Average of northbound and southbound percentage of cut-through trips- pm peak hour (4-5pm) (50.0% SB
Rawson Lane/51.2% NB Rawson Lane).

Turning Movement Counts (TMC) — Post-Closure

Using the data provided in Table 1 and Appendix A of the Analysis of Rawson Lane Cut-
Through and Travel Time Differential Value Study (2016), Figures 4A and 4C of the Traffic
Impact Analysis of Potential Closure of Campus Segment of Rawson Lane (2015), and
professional judgement, an approximation of cut-through trips, Norwood subdivision
trips, and PCC origin/destination trips (for AM and PM peak hours) were estimated for
each intersection detailed in Table 4. As indicated by Figure 5, cut-through trips and
southbound trips originating from the Norwood subdivision were added to or subtracted
from the study intersection’s TMCs depending on the diverting route that would be used.
See Figures 6A through 6C for the turning movement volume post-closure.

| 19
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A brief overview of the post-closure TMC estimating process is provided below. It is
understood that using the single-day cut-through trip information, PCC trip details and
observations (as provided in each of the above referenced tables and appendices from
the past reports) to determine the post-closure TMC volumes are meant to serve as a
forecast estimate and may not reflect actual conditions pre or post closure. Using figure
4A and 4C of the Traffic Impact Analysis of Potential Closure of Campus Segment of
Rawson Lane (2015), EPR was able to estimate of the number of PCC and non-PCC vehicles
at each study intersection. In addition, the application of information provided in
Appendix A of the Analysis of Rawson Lane Cut-Through and Travel Time Differential Value
Study (2016) allowed the consultant to divide the non-PCC trips into St. Sabas/St. Eusebia
origin/destination trips, Brent Lane (SR 296) origin/destination trips, and Hancock Lane
origin/destination trips. After the non-PCC trips were separated into origin/destination,
EPR was able to further divide the trips into direction (NB, SB, EB, or WB) based on current
TMC percentages.

Once the non-PCC and PCC trips were divided into origin/destination and direction, they
were then applied to each intersection approach. The trips were then distributed
throughout adjacent intersections to reflect revised traffic patterns following the closure
of Rawson Lane. Figures 5a and 5b provide information on the division of non-PCC trips
by origin/destination and direction. Figures 6A through 6Cd

detail the post-closure volumes during AM and PM peak hours based on the estimation
of redistributed trips. The assumptions regarding the redistribution are based on
information provided in previous studies and are further developed using field data and
professional judgement detailed below. Assumptions gleaned from the Traffic Impact
Analysis of Potential Closure of Campus Segment of Rawson Lane (2015) will be noted as
such, and it is important to note that for the purposes of this study redistribution was
carried beyond the Airport Boulevard (SR 750)/Rawson Lane intersection to include the
Airport Boulevard (SR 750)/Hancock Lane and Airport Boulevard (SR 750)/SB I-110 (SR 8A)
Ramp intersection.

1. Rawson Lane/ Brent Lane (SR 296) Intersection — With the proposed closure, the
proposed campus gate at the Brent Lane intersection will be closed to all non-PCC
traffic. All non-PCC cut-through and Norwood residents wanting to travel to or
from the south must use the alternative routes. Because the manned gate will be
open for PCC traffic, it is expected that PCC traffic volumes would remain largely
unchanged.

2. Rawson Lane/St. Sabas and St. Eusebia — With the proposed closure, Norwood
subdivision residents would be required to choose alternative routes if their
original destination or origination is south of their subdivision. Residents wishing
to travel south on Rawson Lane must switch to an alternative route via Airport
Boulevard (SR 750) to the north.

For the purposes of estimation, St. Sabas and St. Eusebia are treated as single
point origination/departure, and the previous study’s assumption regarding non-

ENGINEERING & PLANNING RESOURCES, PC | 20
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PCC and PCC trip distribution was maintained. All southbound non-PCC St. Sabas
and St. Eusebia counts were routed to Airport Boulevard (SR 750) and distributed
through the intersection (EB vs. WB) using current TMC percentages for that
intersection.

ction.

3. Airport Boulevard (SR 750)/Rawson Lane — With the proposed closure, PCC trips
volumes are expected to remain the same, and non-PCC cut-through trips were
redistributed to reflect the alternative routes. To determine the post-closure trip
distribution, the following steps were taken:

e As discussed in the previous paragraphs, all non-PCC (northbound and
southbound) Norwood subdivision trips were sent to Airport Boulevard (SR
750) and distributed.

e Because non-PCC cut-through trips must choose alternative routes, they
were removed from the Airport Boulevard (SR 750)/Rawson Lane TMC
counts and redistributed based on assumptions about alternative routes.
The assignment of alternative routes was greatly based on the original
direction of the cut-through trip, as detailed in Appendix A of the previous
study and professional judgment. In addition, the direction of
redistribution (EB/WB) was based on current TMC percentages for the
Airport Boulevard (SR 750) intersections.

e AllHancock neighborhood trips were treated as non-PCC cut-through trips,
and their numbers were redistributed based on alternative routes with the
planned origin/destination being Hancock Lane. The percentage of
directional trips was based on current TMC percentages collected at the
Hancock Lane/Airport Boulevard (SR 750) and Rawson Lane intersections.

4. Airport Boulevard (SR 750)/Hancock Lane and Airport Boulevard (SR 750)/ I-110

(SR 8A) SB Ramps— All northbound non-PCC cut-through trips were redistributed
based on the alternative routes. All reassigned trips going eastbound though the
Airport Boulevard (SR 750)/Rawson Lane intersection were further advanced
though Hancock Lane and, finally, the 1-110 (SR 8A) intersection. The directional
distribution through the Hancock I-110 (SR 8A) intersection was based on current
TMC percentages at that intersection.
All Hancock neighborhood trips were treated as non-PCC cut-through trips, and
their numbers were redistributed based on alternative routes, with the planned
origin/destination being Hancock Lane. The percentage of directional trips was
based on current TMC percentages collected at the Hancock Lane/Airport
Boulevard (SR 750) and Rawson Lane intersections.

5. Southbound Non-PCC Cut-Though Trips — With the propose closure, southbound
non-PCC cut-through trips would have little to no impact on the intersections
under review, and the alternative routes selected could include the northbound
1110 ramps.

The next section provides a brief discussion on the alternative route patterns.
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FIGURE 5A — Intersection Count Distribution for Pre-Closure of Rawson Lane

AM Distribution

PM Distribution

FIGURE 5B — Intersection Count Distribution for Post-Closure of Rawson Lane
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Alternative Route Patterns

The alternative routes presented in the Analysis of Rawson Lane Cut-Through and Travel
Time Differential Value Study (2016) were used to determine post-closure TMCs and
provide route information for the travel time study. See Figures 7A through 7D for a
duplication of the alternative route layout presented in the previous study, with the
exception of minor label revisions. According to the Analysis of Rawson Lane Cut-Through
and Travel Time Differential Value Study (2016), Figures 7A through 7D depict each
possible route (prior to closure) and the corresponding 1-110 (SR 8A) alternative route.
Each figure with a map number indicates a general cut-through route direction:

Figure 7B (Map 1) - NE to SW routes
Figure 7C (Map 2) - NW to SE routes
Figure 7D (Map 3) - NE to SE routes
Figure 7E (Map 4) - NW to SW routes

Note: On each map, the alternative NB route is labeled Alternative B, and the alternative
SB route is labeled Alternative A.

Per the PCC consultant and field observations, the routes provided in Figures 7B and 7C
detail the most popular routes for current cut-through traffic.

TRAVEL TIMES

General Discussion

A travel time study was conducted to determine the impact on post-closure on the public
(cut-through traffic) and Norwood subdivision residents at PM and AM peak times. It was
the goal to determine the average increase or reduction in travel time when using an
alternative route versus Rawson Lane for cut-through traffic or access to the Norwood
neighborhood. The travel-time runs were operated per the requirements of the FDOT
Manual on Uniform Traffic Studies (MUTS), and the “Average Car” method was used.

Cut-Through Traffic Time Analysis

For the purposes of this study, runs were made using the original Rawson Lane NE-SW
route (Figure 7A) and each alternative I-110 (SR 8A) route and corresponding Rawson
Lane route (Figures 7B —7D), as indicated by the PCC consultant in the Analysis of Rawson
Lane Cut-Through and Travel Time Differential Value Study (2016). Six runs per route were
completed during PM and AM peak hours (for a total of 216 trips). The PM and AM peak
hours were determined by the Airport Boulevard (SR 750) , Brent Lane (SR 296), and
Rawson Lane traffic counts. See Appendix C for traffic-count data. EPR attempted to
achieve the same 85% confidence level that was set in the PCC 2016 report. That level
was met except when there was a significant delay at the traffic signals along the 1100
alternative routes. The travel times on these routes vary due to the number of signals
along the route.
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The travel study data sheets contain information regarding the travel times for the
existing Rawson Lane travel patterns and proposed alternative routes (developed by the
PCC consultant). The control points were set at each traffic signal or stop sign, and they
did not mimic the control points that were set in the previous study. In addition, six runs
were completed for all alternatives and Rawson Lane routes with the exception of the
Rawson Lane PM NE-SE route (four runs were completed). As indicated by the driver, the
Rawson Lane NE-SE route was hampered by significant signal delays on Brent Lane (SR
296).

The travel time study indicated the following:

e The travel time for cut-through traffic currently using Rawson Lane to access
Airport Boulevard (SR 750) or Brent Lane (SR 296).

e The travel time for former cut-through traffic post-closure. Travel time post-
closure will provide travel time information for all cut-through traffic using select
alternative routes (as the PCC consultant proposed).

e The calculated travel time during AM and PM peak hours.

See Appendix F for completed travel time forms and more detail on the travel times. Table
6 depicts the average travel time per route (see Figures 7B-7E for alternative
designations) during the AM and PM peak hours. All runs per route were averaged and
entered in the average time entry column. The Rawson Lane route and corresponding
alternatives were compared, and the difference in time is provided below. A negative
difference indicates that the alternative routed resulted in a higher travel time than the
original Rawson Lane route.

Travel Time Results Discussion

Map 1 — Northeast to Southwest Travel Time Discussion

As indicated in the table below, 110 Alternatives A and B during the PM peak hour had
greater travel time than the corresponding Rawson Lane route. As noted in the previous
report this route was used by the greatest majority of cut-through traffic — 74%. These
alternatives have a slightly greater travel time in the PM than the original Rawson Lane
route, likely due to signal timing delays.

The higher AM travel time for Rawson Lane can be attributed to longer delays in making
a left turn at the unsignalized intersection of Rawson Lane/Airport Boulevard (SR 750) or
a left turn at the Rawson Lane/Brent Lane (SR 296) signalized intersection.

Map 2 — Northwest to Southeast Travel Time Discussion
With the exception of southbound travel in the AM, there was a moderately higher
travel time for the Rawson Lane route.

The higher travel time for Rawson Lane can be attributed to longer delays in making a
left turn at the unsignalized intersection of Rawson Lane/Airport Boulevard (SR 750) or a
left turn at the Rawson Lane/Brent Lane (SR 296) signalized intersection.
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Map 3 — Northeast to Southeast Travel Time Discussion

When reviewing the results of the NE to SE routes, Rawson Road has a significantly
higher travel time than the alternative, but it is also one of the least likely alternative
routes to be taken.

Map 4 — Northwest to Southwest Travel Time Discussion

As indicated in the table below, I110 Alternatives A and B for NW to SW had greater
travel time than the corresponding Rawson Lane route. These alternatives have a
greater travel time in the PM than the original Rawson Lane route, likely due to signal-
timing delays and the length of the routes.

Upon further review, the greatest occurrence of increase in travel time, when
comparing the alternative to the original route, occurs with the NW to SW route (AM
and PM) (Map 4), but this route is one of the least likely routes to be used.

TABLE 6: TRAVEL TIME AVERAGES — CUT-THROUGH TRAFFIC

Figure Route Information AM Pk Hr Avg Travel Time PM Pk Hr Avg Travel Time
Designation (m:ss) (m:ss)
Figure 7B—Map 1 (Northeast to Southwest Travel)
7b Original Route - Rawson Lane SB Cut-Thru 4:05 3:51
7b Alternative A - SB 3:24 4:12
Difference 41 secs -21 secs
7b Original Route - Rawson Lane NB Cut-Thru 3:59 4:34
7b Alternative B— NB 3:31 5:43
Difference 28 secs -69 secs (-1.15 min)
Figure 7C — Map 2 (Northwest to Southeast Travel)
7c Original Route - Rawson Lane SB Cut-Thru 3:47 4:47
7c Alternative A - SB 4:07 3:38
Difference -20 secs 69 secs (1.15 min)
7c Original Route - Rawson Lane NB Cut-Thru 3:24 4:25
7c Alternative B - NB 3:08 3:06
Difference 16 secs 79 secs (1.31 min)
Figure 7D — Map 3 (Northeast to Southeast Travel)
7d Original Route - Rawson Lane SB Cut-Thru 5:16 5:27
7d Alternative A - SB 4:13 4:38
Difference 63 secs 49 secs
7d Original Route - Rawson Lane NB Cut-Thru 4:20 4:04
7d Alternative B - NB 1:50 1:49
Difference 150 secs (2.5 min) 135 secs (2.25 min)
Figure 7E — Map 4 (Northwest to Southwest Travel)
7e Original Route - Rawson Lane SB Cut-Thru 2:38 2:44
7e Alternative A - SB 3:14 5:06
Difference -36 secs -142 sec (-2.36 min)
7e Original Route - Rawson Lane NB Cut-Thru 3:06 3:10
7e Alternative B - NB 6:18 4:56

Difference

-192 secs (-3.2 min)

-106 sec (-1.76 min)
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Norwood Neighborhood Travel Time Analysis

Additional travel time runs were made using the Norwood neighborhood as the
origination or destination point. Runs were designed to model typical day-to-day travel
of the Norwood resident to and from local shopping centers and major employment
centers. Runs do not included locations currently accessed traveling northbound on
Rawson Lane from the Norwood neighborhood entrance. The local shopping centers
under consideration include a grocery store on East Brent Lane (SR 296), retail centers
within the general area of Brent Lane (SR 296)/Davis Highway intersection, and points
further east/southeast (i.e., Cordova Mall). Areas of employment involve employment
centers directly west or east of Rawson Lane or downtown employment centers. See
Figures 8A, 8B, and 8C for details on the routes. Six runs per route (SB and NB) were
completed during AM and PM peak hours (for a total of 162 trips). The PM and AM peak
hours were determined by the Airport Boulevard (SR 750), Brent Lane (SR 296), and
Rawson Road traffic counts. See Appendix C for traffic-count data. Confidence levels
similar to the cut-through traffic runs were maintained.

The travel study data sheets contain information regarding travel times for the existing
Norwood neighborhood travel patterns and proposed alternative routes to reach nearby
centers of retail or employment. Routes for points east of Rawson Lane were terminated
or initiated at a common point located east of the I-110 (SR 8A) NB Ramp/Brent Lane (SR
296) intersection. In addition control points were set at I1-110 (SR 8A) SB Ramp at Brent
Lane which allowed for the determination of travel time estimates for Norwood neighbor
residents utilizing 1-110 (SR 8A) to reach points south of Rawson Lane/Brent Lane (SR 296)
intersection.

The travel time study presented the following:

e Thetravel time for Norword residents traveling SB on Rawson Lane to access Brent
Lane (SR 296).

e The travel time for alternative routes to replace SB travel by Norwood residents
post-closure. Travel time post-closure will provide travel time information for SR
Norwood neighborhood residents using select alternative routes to selected
shopping and/or employment centers (as detailed in Figures 8a, 8b, and 8c).

e The calculated travel time during AM and PM peak hours.

See Appendix F for completed travel-time forms and more detail on the travel times.
Table 6 depicts the average travel time per route (see figures 8A — 8C for alternative
designations) during AM and PM peak hours. All runs per route were averaged and
entered in the average time entry column. The Rawson Lane route and corresponding
alternatives were compared, and the difference in time was provided below. A negative
difference indicates that the alternative routed resulted in a higher travel time than the
original Rawson Lane route.
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TABLE 7: TRAVEL TIME AVERAGES — NORWOOD NEIGHBORHOOD

Figure Route Information AM Pk Hr Avg Travel Time PM Pk Hr Avg Travel Time
Designation (m:ss) (m:ss)
Figure 8A — Map 5
St. Eusebia/St. Sabas to Palafox/Brent Lane Intersection
8A Original Route - Rawson Lane SB 2:20 3:03
8A Alternative A - SB 5:51 5:04
Difference -211 secs (- 3.51 min) -121 secs (-2.01 min)
8A Original Route - Rawson Lane NB 3:11 3:13
8A Alternative B— NB 3:11 3:26
Difference 0 secs -69 secs (-1.15 min)
Figure 8B— Map 6
St. Eusebia (St. Sabas) to Brent Lane/Davis Highway Intersection
8B Original Route - Rawson Lane SB 3:45 4:49
8B Alternative A—SB 4:51 4:01
Difference -66 secs (-1.1 min) 48 secs (0.8 min)
8B Original Route - Rawson Lane NB 1:59 2:03
8B Alternative B— NB 3:42 4:18
Difference -103 secs (-1.71 min) -135 secs (-2.25 min)
Figure 8C—Map 7
St. Eusebia (St. Sabas) to Brent Lane/I-110 (SR 8A) Ramps
8C Original Route - Rawson Lane SB 3:45 4:49
8C Alternative A - SB 4:16 5:39
Difference -31 secs (-.5 min) -50 secs (-.83 min)
8C Original Route - Rawson Lane NB 1:59 2:03
8C Alternative B - NB 3:52 3:24
Difference -113 secs (-1.88 min) -81 secs (-1.35 min)

As indicated in the table above, all alternative routes (with the exception of the Map 6
Rawson SB AM route) had greater travel times than the corresponding Rawson Lane
route. These alternatives have greater travel times than the original Rawson Lane route.
The significant difference in travel times was likely due to signal timing delays and the
length of the alternative routes. For some routes, the difference between the length of
the alternative route versus the current route was extensive.

The Rawson Lane southbound AM route with the longer travel time was likely due to
long cycle lengths at the Brent Lane/I-110 (SR 8A) ramp intersection.

Emergency Services Route Discussion

EPR reviewed the possible route changes to emergency services that may occur due to
the road closure. The impact to the Norwood subdivision emergency medical and fire
services were reviewed, and due to the location of the fire station assigned to the Rawson
Lane area (on W Street, north of Airport Boulevard (SR 750), it is expected that little to no
impact to response time would occur to either service following post-closure.
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POST-CLOSURE INTERSECTION CAPACITY ANALYSIS

The post-closure intersection capacity analysis was performed using Synchro Version 8.0.
The lane configuration and intersection was updated as presented, as provided in Figures
5and 6A-6C. In addition, the signal timing was optimized for build conditions. The results
of the post-closure intersection capacity analysis (including the proposed storage lengths)
are presented in Table 8, and the Synchro Version 8.0 worksheets (based on the 2010
HCM) are contained in Appendix G.

Based on the intersection capacity analysis described above, the northbound left-and-
through movement at the Airport Boulevard (SR 750)/Rawson Lane intersection is
expected to operate at level of service LOS F, during the AM-peak hour, and LOS E during
the PM-peak hour. Additionally, the southbound approach at this intersection is expected
to operate at LOS E during the AM-peak hour. The westbound left-turn movement at the
Airport Boulevard (SR 750)/1-110 (SR 8A) SB ramps intersection is expected to operate at
LOS E during the AM-peak hour and LOS F during the PM-peak hour. The other
intersection lane groups and approaches are expected to operate at LOS D or better with
v/c ratios smaller than 1.0, under future traffic conditions.

Queuing Analysis — Post-closure Conditions

The expected queues at the analyzed intersections were evaluated under future traffic
conditions. Based on the Synchro 95th percentile queue values, the westbound-approach
queue at the Airport Boulevard (SR 750)/Hancock Lane intersection is expected to extend
beyond the Airport Boulevard (SR 750)/1-110 (SR 8A) West ramps intersection during the
AM-peak hour. Similarly, the AM-peak and PM-peak eastbound-through queues at the
Airport Boulevard (SR 750)/1-110 (SR 8A) West ramps intersection are expected to extend
beyond the Airport Boulevard (SR 750)/Hancock Lane intersection. As a result, the queues
mentioned above are expected to affect the operation of the upstream intersections.
Table 7 summarize the results of the queuing analysis under future traffic conditions-post
closure.

Existing versus Post-Closure Conditions

1. The southbound approach at the Airport Boulevard (SR 750)/Rawson Lane
intersection is expected to operate at LOS E during the AM-Peak hour, and LOS D
during the PM-Peak hour, under future-traffic conditions (post-closure). This
approach is currently operating at LOS F.

2. Under future-traffic conditions, the northbound left-and-through movement at the
Airport Boulevard (SR 750)/Rawson Lane intersection is expected to operate at LOS E
during the PM-peak hour. This movement is currently operating at LOS F.

3. The expected maximum AM-peak queue at the westbound approach of the Airport
Boulevard (SR 750)/Hancock Lane intersection, as well as the expected AM-peak and
PM-peak eastbound-through queues at the Airport Boulevard (SR 750)/1-110 (SR 8A)
Southbound ramps intersection affect the operation of the upstream intersections,
under existing and future-traffic conditions.
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4. The westbound left-turn movement at the Airport Boulevard (SR 750)/1-110
Southbound ramps intersection currently operates at LOS D, during the AM-Peak
hour, and LOS E during the PM-Peak hour. Under future-traffic conditions, this
movement is expected to operate at LOS E, during the AM-Peak hour, and LOS F
during the PM-Peak hour. The expected future v/c ratio during the afternoon-peak

hour is 1.08.
TABLE 8: POST-CLOSURE QUEUE LENGTH AND LOS
Proposed AM Proposed PM
Location Lane Existing Delay LOS | Queue Delay LOS Queue
Movement | Storage | (sec/veh) Length | (sec/veh) Length
Lgth (ft.) 95% 95% (ft)
(ft)
Airport Boulevard (SR 750) / Rawson Lane — Un-Signalized
Northbound Left/Thru - 58.1 F - 44.8 E -
Northbound Right 250 12.5 B 7.5 13.2 B 27.5
Southbound All - 37.9 E - 34.1 D -
Eastbound Thru - FREE - - FREE - -
Eastbound Thru/Right - FREE - FREE -
Eastbound Left 165 8.8 A 0 9.2 A 0
Westbound Thru - FREE - - FREE - -
Westbound Left 385 11.3 B 15 9.6 A 10
Intersection
Airport Boulevard (SR 750) /Hancock Lane — Signalized
Southbound Right 65 7.8 A 4 12.4 B 19
Southbound Left/Thru - 25 C - 23.6 C -
Eastbound Left 55 9.2 A 10 10.3 B 22
Eastbound Thru - 10.7 B - 10.9 B -
Westbound Thru 150 7.0 A 274 5.5 A 22
Intersection B A
Airport Boulevard (SR 750) / SR 1-110 (SR 8A) Ramps — Signalized
Southbound Left 270 21.8 C 187 19 B 104
Southbound Right 265 2.7 A 26 3.1 A 13
Eastbound Right 310 3.4 A 18 2.8 A 4
Eastbound Thru 130 32.9 D 337 29.6 C 399
Westbound Left 205 67.7 E 147 129.2 F 153
Westbound Thru - 17.0 B - 20.1 C -
Intersection C D

Traffic Calming Review

As stated in the introduction, in the PCC 2015 study of at the Brent Lane entrance of
Rawson Lane, the PCC consultant goal was to “ ...identify opportunities to realize
positive benefits for the campus,” with a focus on PCC, school bus and pedestrian traffic.
In addition, the 2015 study’s conclusion stated that one of safety benefits of closing
Rawson Lane would be the “elimination of non-PCC pass-through traffic” and purported
flow improvement to Brent Lane (SR 296).
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As a result of the Norwood subdivision travel time delay results, a consideration of
standard traffic calming options has been recommended instead of the immediate
installation of a manned gate. The goal of traffic calming would be to deter cut-though
traffic, provide safer travel for PCC students and staff while still allowing full access for
Norwood subdivision residents. This recommendation for traffic calming consideration
is intended to make the trips for cut-through traffic less attractive, if not impossible.

Listed below are standard methods that would deter cut-through traffic, slow travel
speeds but allow continued local access for PCC students/staff and Norwood subdivision
residents.

e Speed Hump - Speed humps are some of the most common traffic calming
devices. Speed humps are only comfortable at less than 5 MPH. The extra length
of a speed hump smooths out the ride for low speeds, but forces the entire
vehicle, and therefore the driver, to feel uncomfortable at higher speeds. Speed
humps are not without their drawbacks. The first couple of drawbacks that are
typically mentioned are that they impede emergency vehicles. These can be
overcome with some design features, that have a portion in each lane that is not
elevated. The spacing is designed so that fire trucks can straddle the centerline
with their wheel paths in traveling through the voids, but narrower cars can't
avoid hitting the raised portion.

e Raised Crosswalk -Raised crosswalks are typically installed as part of an overall
traffic calming project and can work in conjunction with other traffic calming
measures. Raised crosswalks bring the level of the roadway to that of the
sidewalk, forcing vehicles to slow before passing over the crosswalk and
providing a level pedestrian path of travel from curb to curb. Raised crosswalks
can be located at intersections or mid-block. At intersection locations, the raised
area can be extended to include the entire intersection.

With the amount of expected pedestrian traffic it is recommended that raised
crosswalks with appropriate and extensive pedestrian channeling measures be
considered for Rawson Lane.

e Traffic Circle - Neighborhood traffic circles work by placing a circular island in the
middle of the intersection so that through traffic must jog to the right. They are
similar to roundabouts in that they both have round center islands, but traffic
circles are much smaller. The center island may be mountable to address large
vehicles, and there are typically no splitter islands on the approaches. They are
still controlled as all-way yield on the approaches like roundabouts.

e Condensed Median - Narrowings work psychologically on the driver. They can be
accomplished by bringing the curbs in, by installing a median, or by landscaping
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the adjacent grass areas. As with horizontal deflections it is important to
consider emergency safety vehicles in the design.

ANALYSIS REVIEW

As stated in the introduction, the purpose of this memorandum was to determine the
impact that the closure of Rawson Lane will have on Norwood subdivision residents and
on pass-through commuter traffic. It presented the capacity conditions of Rawson Lane,
Handcock Road, Airport Boulevard (SR 750), and Brent Lane (SR 296), both currently and
after the proposed Rawson Lane closure and documented the existing and future
operating conditions (after closure) of selected intersections along the corridor. Travel-
time runs were conducted on the current routes related to “cut-through” traffic and the
Norwood subdivision and post-closure alternative routes. Finally, the memo discussed the
post-closure impact on “first responders” to provide emergency services (fire and
medical) to Norwood subdivision residents and outlying neighborhoods.

As detailed in the introduction, it was EPR’s goal to answer the following questions:

1. Will overall residential neighborhood traffic levels and traffic on Rawson Lane,
increase or decrease post-closure?

2. Are existing traffic volumes on Rawson Lane considered reasonable for a local
residential street, or has the volume begun to approach levels that may be
considered uncomfortably high for residents and that may be more associated
with a higher classified facility (i.e., a collector or arterial roadway)?

3. What is the percentage of traffic associated with residents going to and from
their homes in the neighborhood area, or are drivers passing through the
neighborhood with no origin or destination in the neighborhood?

4. Will travel times for diverted trips be greatly increased for Norwood subdivision
or Hancock Residents, PCC students/staff or visitors, or diverted trips for former-
cut through traffic?

5. Will travel times for diverted trips be greatly increased for emergency services
(fire and medical)?

6. Are additional traffic control measures or geometric designs required as a result
of changes in traffic patterns and volumes?
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The answers to the above questions are as follows:

1. Will overall residential neighborhood traffic levels and traffic on Rawson Lane,
increase or decrease post-closure?

Because of the closure, cut-through traffic will no longer be able to use Rawson
Lane as a north/south route, and traffic levels should improve the level of service.

Intersection analysis indicated that the southbound approach at the Airport
Boulevard (SR 750)/Rawson Lane intersection is expected to improve from a LOS F
to LOS E under future traffic conditions. The northbound left-and-through
movement at the Airport Boulevard (SR 750)/Rawson Lane intersection is expected
to operate at LOS E during the PM peak hour. This movement is currently operating
at LOS F.

2. Are existing traffic volumes on Rawson Lane considered reasonable for a local
residential street, or has the volume begun to approach levels that may be
considered uncomfortably high for residents and that may be more associated
with a higher classified facility (i.e., a collector or arterial roadway)?

According to the field data presented in the 2016 PCC study and current
observations, traffic volumes should decrease by 50% as a result of the road
closure. The volumes are comparable to similar residential roadways and
characteristically would not be considered a collector or arterial roadway.

3. What is the percentage of traffic associated with residents going to and from
their homes in the neighborhood area, or are drivers passing through the
neighborhood with no origin or destination in the neighborhood?

At peak hour, approximately 50% of the drivers are passing through the
neighborhood area with no origin or destination in the neighborhood.

A. Will travel times for diverted trips be greatly increased for Norwood
subdivision or Hancock Residents?

According to the results of the travel time study, travel times for Norwood
subdivision will increase, sometimes significantly (over 1.5 minutes) when using
the alternative routes instead of traveling southbound on Rawson Lane. This
increase is largely due to the length of the alternative routes and signal delays that
occur when taking a longer route.
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B. Will travel times for diverted trips be greatly increased for former cut through
traffic?

According to the results of the travel time study of diverted trips for former cut-
through traffic should increase for the most popular NE-SW route at PM Peak hour.
This increase is largely due to the length of the alternative route and signal delays
that could be expected at PM peak hour. However, during the AM peak hour for
the NE-SW route and AM and PM peak hours for the NW-SE route travel times
slightly decrease when using the alternative routes.

5. Will travel times for diverted trips be greatly increased for emergency services
(fire and medical)?

Because the first responder station (assigned to Rawson Lane — Fire Station 3
Brent) is located north of Airport Boulevard (SR 750) on W Street travel times for
emergency services should not be impacted.

6. Are additional traffic control measures or geometric designs required due to
changes in traffic patterns and volumes?

It is suggested that Escambia County consider and study traffic calming measures
that will both provide a measure of safety for PCC traffic and allow continued
access for Norwood subdivision residents. It is anticipated that effective traffic
calming measure would deter cut-through trips, reduce speed in the area and
increase pedestrian safety while providing continued access for Norwood
subdivision.
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TRAFFIC IMPACT ANALYSIS OF POTENTIAL CLOSURE OF
CAMPUS SEGMENT OF RAWSON LANE
Pensacola Christian College
November 2015

. Introduction

The purpose of this report is to analyze the traffic impacts and potential benefits associated with
the proposed closure of Rawson Lane to through traffic within the Pensacola Christian College (PCC)
campus, from Brent Lane to south of St. Eusebia Street. Specifically, campus gates are proposed on
Rawson Lane north of Brent Lane, and on Rawson Lane south of St. Eusebia Street. North of Brent
Lane, the gate would be normally closed. South of St. Eusebia Street, the gate would be manned by
PCC security and would allow only PCC-related vehicles and visitors to enter. The future relocation
of Brown Barge Middle School and the planned construction of additional student housing units on
campus will impact traffic volumes and circulation internally within the campus and externally in
the surrounding community. The traffic impacts associated with these changes will be examined
with regard to signalization on Airport Boulevard at both Hancock Lane and Rawson Lane. The
intent of the study is to identify opportunities to realize positive benefits for the campus and overall

community. In order to analyze the effect of such a closure, the following tasks were conducted:

Collection of turning movement counts at the Airport Boulevard / Rawson Lane and
Airport Boulevard / Hancock Lane intersections, and at Brown Barge Middle School
driveways. School buses and private vehicles leaving the school were tracked to
determine the potential impact of the middle school closure on the Airport
Boulevard/ Hancock Lane signalized intersection.

Collection of vehicle, pedestrian and bicycle counts traveling north-south along
Rawson Lane from Brent Lane to Airport Boulevard, including distinguishing
between PCC and non-PCC trips.

Conducting a vehicle delay study at the Airport Blvd/ Rawson Lane intersection for
the peak one-hour periods in the AM and PM. The study analyzed stop delays
occurring for vehicles on the minor street (Rawson Lane).

Conducting a speed count on Rawson Lane to document the speed of existing
vehicles and to aid in identifying any safety-related issues.



Collection of historical crash data at the intersections of Airport Boulevard / Rawson
Lane and Airport Boulevard / Hancock Lane. Vehicular crash data was collected for
the most recent four years available data, and crashes were summarized and
diagrammed.

Analysis of the traffic impact of future PCC development, including a new men’s
residence hall and parking facility.

Conduct traffic signal warrant analyses at the intersections of Airport Boulevard /
Rawson Lane and Airport Boulevard / Hancock Lane, for existing traffic conditions,
for traffic conditions following closure of Rawson Lane to through traffic on campus,
and adjustments to traffic conditions associated with future PCC development and
student enrollment and Brown Barge Middle School closure.

Evaluate all collected traffic data and analyses with regard to the impact of the
potential Rawson Lane closure to through traffic within the PCC campus, considering
changes in traffic volumes and circulation patterns and safety issues.

1l. Data Collection

A.

Turning movement counts (TMC’s) were conducted at the unsignalized Airport
Boulevard / Rawson Lane intersection and the signalized Airport Boulevard / Hancock
Lane intersection, from 6:00 am to 6:00 pm on Wednesday, October 21, 2015. School
buses and pedestrians were counted separately at each intersection. Printouts of the

TMC’s are included in Appendix A.

e School Counts Tracki of School-Re
School buses and private vehicles exiting Brown Barge Middle School to the east on
Hancock Lane were counted during the peak AM and PM timeframes for school trips
(7:00 — 9:00 am and 2:30 — 4:30 pm). The school buses and private vehicles that exited
the school driveways and also exited at the Hancock Lane/Airport Boulevard
intersection were matched using video obtained from cameras simultaneously
recording both locations., thereby identifying the expected reduction in trips at this

Hancock Lane intersection.



Printouts of the Brown Barge Middle School driveway counts are included in Appendix
B. Table 1 summarizes the tracking of school buses and private vehicles between the
school and the Airport / Hancock signalized intersection. For tracked vehicles arriving at
the signal, the movement onto Airport Boulevard (left or right turn) was noted. The
peak hours for vehicles exiting the middle school occurred from 7:45 to 8:45 am and
from 3:15 to 4:15 pm. The data reflected that school buses are a relatively minor
component of the traffic stream on this segment of Hancock Lane. There were six
school buses leaving the school and arriving at the signal in the AM timeframe, and five
school buses in the PM timeframe. All middle school buses arriving at the signal turned

left onto Airport Boulevard.

In the AM peak hour, there were 86 private vehicles exiting the school to the east on
Hancock, 70 of which proceeded to the signalized intersection. Of these, 63 turned left
and seven turned right onto Airport Boulevard. These represent approximately 40% of
the total approaching volume on Hancock Lane at the signal from 7:45 to 8:45 am. In
the PM peak hour, there were 60 private vehicles exiting the school to the east on
Hancock, 45 of which proceeded to the signalized intersection. Of these, 42 turned left
and three turned right onto Airport Boulevard. These represent approximately 34% of

the total approaching volume on Hancock Lane at the signal from 3:15 to 4:15 pm.
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ne
Pedestrians and bicycles traveling north-south along Rawson Lane were counted in two
locations (just north of Brent Lane and just south of Airport Boulevard), on a weekday
and a Saturday in October 2015. To more fully understand the impact of closing Rawson
Lane to through traffic within the PCC campus, video cameras were set at the two
locations and the counts were conducted by reviewing the video. For each day, counts
were conducted from 7:00 to 9:00 am, 11:00 am to 1:00 pm, and 5:00 to 7:00 pm. For
the location north of Brent Lane, observations were made to distinguish whether the
pedestrians or bicyclists were PCC-related or non-PCC (such judgments were not
feasible at the location south of Airport).

Table 2 summarizes the results of the counts. On the weekday (Wednesday, October
21) at the location on Rawson Lane north of Brent Lane, there were a total of 12 PCC-
related pedestrians and nine non-PCC pedestrians for the six hour count period. There
were no PCC-related bicycles and three non-PCC bicycles observed. During the same
timeframe at the location south of Airport Boulevard, there were 10 pedestrians and six
bicyclists. On Saturday, October 24, at the observation site located north of Brent Lane,
there were a total of 16 PCC-related pedestrians and 17 non-PCC pedestrians for the six
hour count period. There was one PCC-related bicycle and 15 non-PCC bicycles
observed. During the same timeframe at the location south of Airport Boulevard, there

were 27 pedestrians and 11 bicyclists.



TABLE 2
RAWSON LANE PEDESTRIAN/ BICYCLE COUNTS

WEDNESDAY, OCTOBER 21, 2015
RAWSON LANE NORTH OF BRENT LANE

PCC-ASSOCIATED NON-PCC-ASSOCIATED PCC-ASSOCIATEDBICYCLI]\EI(S)N-PCC-ASSOCIATED
NB SB NB SB NB SB NB SB
7:00 to 9:00 am 1 1 1 2 0 0 1 1
11:00 am to 1:00 pm 2 2 0 0 0 0 0
5:00 to 7:00 pm 2 4 2 4 0 0 0
TOTAL 5 7 3 6 0 0 3
RAWSON LANE SOUTH OF AIRPORT BLVD
PEDESTRIANS BICYCLES
NB SB NB SB
7:00 to 9:00 am 1 5 1 1
11:00 am to 1:00 pm 1 1 2 1
5:00 to 7:00 pm 0 2 0 1
TOTAL 2 8 3 3
SATURDAY, OCTOBER 24, 2015
RAWSON LANE NORTH OF BRENT LANE
PEDESTRIANS BICYCLES
PCC-ASSOCIATED NON-PCC-ASSOCIATED PCC-ASSOCIATED NON-PCC-ASSOCIATED
NB SB NB SB NB SB NB SB
7:00 to 9:00 am 0 1 3 5 0 0 3 3
11:00 am to 1:00 pm 6 4 4 2 0 0 0 2
5:00 to 7:00 pm 2 3 2 1 1 0 3 4
TOTAL 9 8 1 0 6 9
RAWSON LANE SOUTH OF AIRPORT BLVD
PEDESTRIANS BICYCLES
NB SB NB SB
7:00 to 9:00 am 8 1 4 1
11:00 am to 1:00 pm 6 8 0 2
5:00 to 7:00 pm 2 2 1 3
TOTAL 16 11 5 6



D. Vehicle Counts — Rawson Lane

From the weekday video recorded for the bicycle and pedestrian counts noted above, a
two-way vehicle count was conducted to obtain directional traffic volumes on Rawson
Lane north of Brent Lane. The hourly volumes are noted below, along with the volumes
on Rawson Lane south of Airport Boulevard (extracted from the 12-hour turning

movement count referenced in Section II-A).

Rawson Lane n. of Brent Lane

Northbound  Southbound Northbound Southbound
7-8am 76 205 74 254
8-9am 79 80 67 100
9-10am 71 76 77 80
10-11am 55 77 58 78
1lam-12pm 47 66 75 80
12-1pm 63 110 85 113
1-2pm 65 112 68 86
2-3pm 79 123 90 105
3-4pm 106 124 139 131
4-5pm 99 142 191 142
5-6pm 127 110 194 149

In order to determine the breakdown of PCC-related and non-PCC vehicles on Rawson
Lane, field observations of vehicles were conducted from 7:00 to 9:00 am and 4:00 to
6:00 pm on Thursday, November 5, 2015. Turning movements to and from Rawson Lane
were counted at the intersections of Brent Lane / Rawson Lane and Airport Boulevard /
Rawson Lane. Vehicles were classified as PCC-related or non-PCC, based on the presence
of a PCC parking sticker on the vehicle. Appendix C presents printouts of the counts. The
PCC / non-PCC percentages for each hour were applied to the previously collected
volumes noted above. Figure 1 presents existing PCC-related and non-PCC turn volumes

at each intersection, for each hour from 7:00 to 9:00 am and 4:00 to 6:00 pm.



FIGURE 1

Existing Turning Movement Volumes at Rawson Lane
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The vehicle delay study at Airport Boulevard / Rawson Lane was conducted during the
AM peak hour (7:15 — 8:15) and the PM peak hour (4:45 — 5:45) on October 21, 2015. A
printout of the study is presented in Appendix D. Delays were recorded for the minor
street (Rawson Lane) approaches. The northbound right turn movement was not
included in the delay study, as it has an exclusive turn lane and experiences minimal
delay. The study shows for the northbound left / through movement, there were 13
vehicles in the AM peak, and delays were substantial, averaging 100 seconds. Delays
were particularly extreme for the five vehicles turning left from approximately 7:35 to
7:52 am, ranging from 97 to 311 seconds. Delays of this magnitude indicate lower levels
of service (LOS) for the specific movements affected. in the PM peak for this movement,
there were a total of 24 vehicles. Delays were moderate, averaging 26 seconds, with a

maximum delay of 72 seconds.

For the southbound movement from Rawson Lane, there were nine vehicles in the AM
peak hour. Delays averaged 14 seconds. The two highest delays were 59 seconds and 23
seconds, but for the other seven vehicles, delays were eight seconds or less. In the PM
peak, there were only three southbound vehicles, with a negligible average delay of six

seconds.

Speed Count — Rawson Lane

A speed count was conducted on Rawson Lane adjacent to the Men’s Parking Lot, using
an automated traffic counter and road tubes. The count was conducted on October 20-
21, 2015. A printout of the count is provided in Appendix E. The posted speed limit is 30
mph. The g5 percentile speed was 36 mph northbound and 37 mph southbound. With
regard to maximum speeds, there were two vehicles exceeding 50 mph northbound and
two vehicles exceeding 55 mph southbound. For the 24-hour period, the posted speed
limit was exceeded by approximately 50% of northbound and 60% of southbound

vehicles, highlighting potential safety concerns.



G. Crash Data

Crash data was obtained from the FDOT Crash Analysis Reporting System (CARS) for all
crashes occurring at the Airport Boulevard / Rawson Lane and Airport Boulevard /
Hancock Lane intersections in the past four years (2011 — 2014). The crash types, time
of day, contributing factors, and number of injuries are summarized in Table 3. The

detailed printout of raw data from CARS is included in Appendix F.

Figure 2 presents diagrams of the crashes at Airport Boulevard / Rawson Lane. There
were a total of four crashes in the four-year period. Of these, two were rear-end
collisions in the eastbound lanes of Airport Boulevard, one was an angle collision
between a vehicle turning from Rawson Lane and a vehicle traveling through on Airport

Boulevard, and one was a single westbound vehicle which overturned.

Figure 3 presents diagrams of the crashes at Airport Boulevard / Hancock Lane. There
were a total of 15 crashes in the four-year period. Eleven of the 15 were rear-end
collisions. There were two angle collisions between vehicles turning from Hancock Lane

and vehicles traveling through on Airport Boulevard.



Airport Blvd / Rawson Lane

YEAR
CRASH TYPE

2013 Angle
Rear End

2014 Rear End
Overturn

HOUR

11:00
17:00
16:00

Airport Blvd / Hancock Lane

YEAR
CRASH TYPE

Angle
2012 Rear End
Rear End
Rear End
Rear End
Rear End
2013 Angle
Angle
Rear End
Rear End
Coll. w/ MV on Rdwy
Rear End
2014 Rear End
Rear End
Rear End

HOUR

16:00
13:00
9:00

15:00
9:00

11:00
12:00
7:00

16:00
15:00
16:00
14:00
19:00
12:00
11:00

Cloudy
Clear
Cloudy

WEATHER

Cloudy
Cloudy
Rain
Cloudy
Clear
Clear
Clear
Clear
Cloudy
Cloudy
Clear
Clear
Rain
Clear
Clear

TABLE 3

ROAD
CONDITIONS

Dr
Dry

~

Dry

ROAD
CONDITIONS

Wet
Dry
Wet
Wet
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Dry

LIGHTING

Daylight
Daylight
Daylight
Daylight

LIGHTING

Daylight
Daylight
Daylight
Davlight
Davylight
Daylight
Davlight
Daylight
Daylight
Daylight
Dark

Daylight
Daylight
Daylight
Daylight

Summary of Crashes, 2011 - 2014

CONTRIBUTING
CAUSE

Failed to Yield
Careless Driving
Careless Driving
Failed to Yield

CONTRIBUTING
CAUSE

Failed to Yield

Careless Driving
Careless Driving
Careless Driving
Careless Driving
Careless Driving

Disregard Traffic Signal
No Improper Driving

Careless Driving
Careless Driving
Improper Passing
Careless Driving
Careless Driving
Careless Driving
Careless Driving

INJURIES

INJURIES mewe
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liL. Redistribution of Existing Trips — Post-Closure of Through Traffic on Rawson Lane

The existing PCC-related and non-PCC trips on Rawson Lane were redistributed to reflect expected
traffic conditions following closure to through traffic on Rawson Lane. Figures 4A thru 4D illustrate
the existing and post-closure redistributed volumes for the hours of 7:00 — 8:00 am, 8:00 —9:00 am,
4:00 - 5:00 pm, and 5:00 — 6:00 pm, respectively. The symbols in the figures allow for the tracking

of groups of trips based on redistribution assumptions. These assumptions are outlined below.

Rawson Lane at Airport Blvd

PCC-related trips currently occurring at this intersection are expected to remain
unchanged. The only non-PCC trips remaining on Rawson Lane will be those accessing
the Norwood subdivision to and from Airport Boulevard using St. Sabas Street or St.
Eusehia Street, located north of the proposed new campus gate. Other non-PCC trips
will be required to choose alternate routes, possibly including the Interstate 110 ramps
between Brent Lane and Airport Boulevard. (Note: In the figures, existing volumes using
St. Sabas and St. Eusebia are shown as a combined total at a single access point. It is
assumed these trips are approximately 50% PCC-related and 50% non-PCC related.) St.
Sabas / St. Eusebia non-PCC trips traveling to and from the north on Rawson Lane will
continue unchanged. Non-PCC trips currently traveling to and from the south on

Rawson Lane will shift to an alternate route, via Airport Boulevard to the north.

Rawson Lane at Brent Lane

Because the campus gate just north of Brent Lane will normally be closed, all non-PCC
traffic will be required to use alternate routes to reach their destinations, and PCC-
related traffic will shift, either to the Main Gate north of Brent Lane or to Rawson Lane
via Airport Boulevard. It was assumed that all PCC-related eastbound left turns will shift
to the Main Gate. For current PCC-related southbound lefts and rights on Rawson at
Brent, it is assumed that 50% will redistribute to exit the Main Gate and 50% will shift to
Airport Boulevard via the new campus gate on Rawson Lane. For PCC-related
westbound rights, it was assumed that 65% would shift to the Main Gate and 35%

would shift to Airport Boulevard.



FIGURE 4A
Turning Movements for Existing Conditions and
Post-Closure of Rawson Lane
PCC and Non-PCC Vehicles
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FIGURE 4B
Turning Movements for Existing Conditions and
Post-Closure of Rawson Lane
PCC and Non-PCC Vehicles
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FIGURE 4C
Turning Movements for Existing Conditions and
Post-Closure of Rawson Lane
PCC and Non-PCC Vehicles
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FIGURE 4D

Turning Movements for Existing Conditions and
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V. Future PCC Development

A new Men's Residence Hall is planned to be constructed on the east side of Rawson Lane, south of
the existing Men’s Parking Lot. The residence hall is being developed to house an additional 900
students. In order to estimate the trips to be generated by the associated increase in student
enrollment, a count of existing traffic entering and exiting the Men’s Parking Lot was conducted
from 7:00 to 9:00 am and from 4:00 to 8:00 pm on November 16, 2015. A printout of the count is

included in Appendix G.

The existing number of male students residing on-campus is approximately 2100. The addition of
900 students would constitute an increase of approximately 43%. Table 4 summarizes the existing
volumes from the Men’s Parking Lot count and provides an estimate of the future trips to be

generated by the additional students accommodated by the new residence hall.

In order to account for an increase in PCC faculty and support staff associated with the additional
students to be housed in the new residence hall, the redistributed existing trips at the Airport
Boulevard / Rawson Lane intersection (shown in Figures 4A through 4D) were increased by 10%.
The future student trips noted in Table 4 were then added, resulting in the overall future volumes

utilized for the signal warrant analysis in the following section.

V. Signal Warrant Analysis

The intersections of Airport Boulevard / Rawson Lane and Airport Boulevard / Hancock Lane were
studied using the traffic signal warrants published in Section 4C.01 of the 2009 Manual on Uniform
Traffic Control Devices. Two scenarios were tested for each intersection. At the existing signalized
intersection of Airport Boulevard / Hancock Lane, signal warrants were analyzed for existing
conditions and for future conditions (considering the impact of the closure of Brown Barge Middle

School).

For the unsignalized intersection of Airport Boulevard / Rawson Lane, signal warrants were
analyzed for existing conditions and for future conditions (considering the redistribution resulting
from the closure of Rawson Lane to non-PCC through traffic, and the impact of the planned new

residence hall and associated additional students and support staff).



TABLE 4
EXISTING MEN'S PARKING LOT TRIPS AND FUTURE RESIDENCE HALL TRIPS

Existing Trips Future Trips Attributable
Men's Parking Lot to New Residence Hall*
Total Total

7-8am 1 5 6 1 2 3
8-9am 5 4 9 2 2 4
4-5pm 9 18 27 4 8 12
5-6pm 15 24 39 7 10 17
6-7pm 13 28 41 6 12 18
7-8pm 26 19 45 11 8 19

* Residence Hall will increase on-campus male enrollment from 2100 to 3000 (43% increase)



The applicable warrants are Warrant 1A (Eight-Hour Vehicular Volume), Warrant 1B (Interruption of
Continuous Traffic) and Warrant 2 (Four-Hour Vehicular Volume). With a posted speed limit of 40
mph on Airport Boulevard, the 100% traffic volume criteria must be used. The Signal Warrant

Worksheets are included in Appendix H. The results are as follow:

Existing Traffic:
— Eight-Hour Vehicular Volume — not met
— Interruption of Continuous Traffic — not met
Warrant 2 — Four-Hour Vehicular Volume — met

Future Traffic (with Brown Barge Middle School trips removed):
— Eight-Hour Vehicular Volume — not met
— Interruption of Continuous Traffic — not met
Warrant 2 — Four-Hour Vehicular Volume — not met

With existing traffic, the intersection does not meet Warrants 1A or 1B, but does meet Warrant 2
based on the highest four hours of traffic. With traffic adjusted to reflect the closing of the middle
school, the minor street traffic during the 3-4 pm period falls just below the required threshold,

resulting in the warrant not being met.

Airport Boulevard / Rawson Lane

Existing Traffic
Warrant 1A — Eight-Hour Vehicular Volume — not met
Warrant 1B — Interruption of Continuous Traffic — not met
Warrant 2 — Four-Hour Vehicular Volume — not met

Future Traffic (with redistributed trips and future residence hall trips)
Warrant 2 — Four-Hour Vehicular Volume — not met

Note: Warrants 1A and 1B were not completed for future conditions, as they require eight hours of
data, and redistributed volumes were only developed for four hours (7:00 — 9:00 am and 4:00 —
6:00 pm). It should be noted, however, that hone of the hours would meet the thresholds required

under Warrants 1A and 1B.



VI. Evaluation / Conclusions
The potential benefits and impacts of the closure of Rawson Lane to non-PCC through traffic (and
related changes to signalization) are discussed below, based on the data collected and the analysis
conducted for this project.
A. Signalization
As shown in the previous section, the existing traffic signal at Airport Boulevard /
Hancock Lane is currently warranted. However, reduced traffic associated with the
planned closure of Brown Barge Middle School in 2017, indicates that signal warrants
may or may not be met, since traffic volumes are estimated to be just short of the

threshold by a very narrow margin.

Estimated traffic volumes at the Airport Boulevard / Rawson Lane intersection, including
increases related to additional student accommodations and redistribution of traffic
following the Rawson Lane closure to through traffic are not expected to reach levels
required to meet warrants for a traffic signal. Based on these findings,

o Boulevard at Hancock

to such an alternative

Such a move would have the significant benefit of increasing the spacing between the
signal at the 1-110 southbound ramps and the next signal to the west on Airport
Boulevard (distance to Hancock Lane is approximately 250 feet; Rawson Lane is an
additional 850 feet to the west). A critical factor in the move, however, is the fact that
travel demand to the east is significantly stronger than that to the west, resulting in a
high volume of southbound left turns exiting Hancock Lane to Airport Boulevard. There
are no reasonable alternative routes for motorists making this movement, so removing

this signal would be a concern.



For the Airport Boulevard / Rawson Lane intersection, the strong travel demand to the
east is reflected by the high volume of northbound right turns, which are not weighted
as strongly as left turns for signal warrant analysis purposes. Although closure of
Rawson Lane at the south end will substantially increase the demand for PCC-related
northbound left turns at Airport Boulevard, the volumes are not as high as those
consistently occurring at Hancock Lane. Currently without a traffic signal, northbound
left turns at Rawson Lane experience substantial delays during peak hours, as
demonstrated by the delay studies described in Section II-E. Because of the excessive
delays due to lack of a traffic signal, it is expected that many of the PCC-related trips on
Rawson Lane desiring to make northbound left turns as shown in Figures 4A through
4D, will instead re-route their trip to go through the PCC campus and exit at the Main

Gate as a right turn onto Brent Lane.

Even without the asset of a traffic signal at Airport Boulevard, the closure of Rawson
Lane to hon-PCC traffic will have several benefits. These include:
1.

The elimination of non-PCC pass-through traffic will result in reduced traffic
volumes and lower speeds, both of which are beneficial for vehicular and
pedestrian / bicycle safety. As shown in the speed count presented in Section II-
F, the 30 mph posted speed is exceeded by over 50% of traffic on Rawson Lane
adjacent to the Men’s Parking Lot. It is reasonable to assume that non-PCC pass-
through traffic is traveling faster than PCC-related traffic. Although PCC’s
existing pedestrian facilities are generally good (including two pedestrian
overpasses and buffers of 10 to 12 feet between sidewalks and the edge of
Rawson Lane pavement), any reduction in volumes and speeds would be
desirable from a safety standpoint and would be more in keeping with a college
campus environment. The pedestrian overpasses are not always used, and there

is demand for pedestrian crossings at other points along Rawson Lane.



If Rawson Lane was vacated by Escambia County, PCC would become
responsible for maintaining the roadway and could potentially implement
additional measures to enhance safety. These might include reduction of posted
speed limits, additional enforcement, and physical improvements such as traffic

calming and additional lighting.

The closure of Rawson Lane to all traffic at the south end (north of Brent Lane)
would contribute to improved traffic flow on Brent Lane. The existing traffic
signal at Brent Lane / Rawson Lane could be re-timed so that green time for
east-west movements on Brent Lane could be significantly increased. This would
improve flow and partially alleviate congestion resulting from the closely spaced

sighals at the PCC main entrance, Rawson Lane, and the I-110 ramps.

C. Drawbacks of Closure of Rawson Lane

One potential drawback of the previously proposed Rawson Lane closure was
loss of access to Rawson Lane entirely between Brent Lane and Airport
Boulevard for the non-PCC residents of the Norwood subdivision (located south
of Airport Boulevard and west of Rawson Lane). Because the newly proposed
gate location is south of St. Eusebia Street, the closure will not affect
movements from Norwood to and from Airport Boulevard. The Interstate 110
ramps provide a viable alternative to serve trips between Airport Boulevard and
Brent Lane, both for Norwood residents and for other non-PCC current users of
Rawson Lane. Although it is generally true that freeway facilities are not best
used to serve local trips, the I-110 ramps between Airport and Brent are
protected from the 1-110 through lanes by barriers, and therefore function as

frontage roads that are more amenable to local traffic. Because of this



alternative immediately adjacent and parallel to Rawson Lane, the impact of the

closure on local circulation is expected to be relatively minor.

The closure of Rawson Lane to through traffic from Airport Boulevard to Brent
Lane would also restrict non-PCC use of the roadway for non-vehicular trips. As
shown by the bicycle and pedestrian counts presented in Section II-C, the
number of such trips is relatively low, particularly on weekdays. Saturday bicycle
and pedestrian trips were somewhat higher but non-PCC trips still averaged only
about two to three per hour in each direction, for the six hours observed. It does
not appear that Rawson Lane from Brent to Airport serves as a major facility for

biking or walking for recreational / fitness purposes.
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ANALYSIS OF RAWSON LANE CUT-THROUGH TRAFFIC
AND TRAVEL TIME DIFFERENTIAL VALUE
Pensacola Christian College
May 2016

I Introduction

The purpose of this report is to analyze the economic impact related to travel time associated with the
proposed closure of Rawson Lane to through traffic within the Pensacola Christian College (PCC)
campus, from Brent Lane to south of St. Eusebia Street. Campus gates are proposed on Rawson Lane
north of Brent Lane, and on Rawson Lane south of St. Eusebia Street. North of Brent Lane, the gate
would be closed under normal conditions. South of St. Eusebia Street, the gate would be manned by
PCC security and would allow only PCC-related vehicles and visitors to enter. Specifically, this report
examines the effect of the Rawson Lane closure on through traffic not associated with PCC, by

conducting the following tasks:

= Data collection using video cameras to record all vehicles traversing this segment of
Rawson Lane, including the directional turning movements at the access points to
Rawson Lane and the end points of each trip

= Visual tracking of vehicles using the video recordings to determine the number of “cut-
through” trips on Rawson Lane (vehicles not accessing PCC) identified by route patterns
and times of day

" Conducting turning movement counts from the video at the intersections of
Brent/Rawson, Airport/Rawson, Rawson/St. Eusebia, Rawson/St. Sabas, and
Airport/Hancock

= Conducting comparative travel time runs for the routes currently used by “cut-through”
trips, versus alternative routes using the Interstate 110 access roads between Brent
Lane and Airport Boulevard

* Analysis of the economic value of the increase or decrease in travel time based on
whether or not Rawson Lane is open to “cut-through” traffic, using the most recently
available methods for valuation of travel time and delay

1. Study Area
Figure 1 illustrates the study area, including the PCC campus, the Norwood subdivision, and the

surrounding roadway network.
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1l Video Data Collection and Vehicle Tracking

Video cameras were set at 10 locations, enabling vehicles having accessed Rawson Lane to be tracked
between Brent Lane and Airport Boulevard. Figure 2 shows camera placement locations. All cameras
recorded concurrently from 7:00am to 7:00pm on Tuesday, April 5, 2016. The video files were then
downloaded and vehicles were manually tracked by reviewing the video, following each vehicle from
camera site to camera site in order to determine the number and route patterns of cut-through

vehicles. For each vehicle accessing northbound Rawson Lane at Brent Lane, the following was noted:

" |nitial movement (eastbound left from Brent, westbound right from Brent, or
northbound through from Rawson)

= PCC-related destination, for non-cut-through trips

=  Movement at end of cut-through trip (northbound left into Norwood subdivision using
St. Eusebia or St. Sabas, or northbound left, through or right at Airport Boulevard). For
northbound rights at Airport, the trip was further tracked to determine if its destination
was Hancock Lane.

Similarly, for each vehicle accessing southbound Rawson Lane at Airport Boulevard or from Norwood

subdivision, the following was noted:

= |nitial movement (eastbound right from Airport Boulevard, westbound left from Airport
Boulevard, southbound through from Rawson, or eastbound right from Norwood
subdivision using St. Eusebia or St. Sabas). For westbound lefts from Airport Boulevard,
the trip was further tracked to determine if its origin was Hancock Lane.

= PCC-related destination, for non-cut-through trips

=  Movement at end of cut-through trip (southbound left, through or right at Brent Lane).

It should be noted that this study did not track internal PCC trips (those trips beginning and ending at a
PCC-related location). The focus was to identify and examine Non-PCC related cut-through trips. For
trips with an origin outside PCC and a destination within PCC, the destinations were logged for

informational purposes only.
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The vehicle tracking information was compiled by hour, from 7:00am to 7:00pm. Table 1 summarizes by

hour the number of trips accessing Rawson Lane at each end point, and the number and percentage of

cut-through trips. In the southbound direction, there were a total of 1881 vehicles in the 12-hour

period, with 913 cut-throughs. In the northbound direction, there were a total of 1256 vehicles in the

12-hour period, with 723 cut-throughs.

7-8am
8-9am
9-10am
10-11am
11lam-12pm
12-1pm
1-2pm
2-3pm
3-4pm
4-5pm
5-6pm
6-7pm
TOTAL

TABLE 1

Cut-Through Trips by Direction, by Hour

Entering Rawson SB
(from Airport Blvd or Norwood)
SB Cut-Thru % Cut-Thru

SB Total
309
116

74
96
122
171
140
138
161
198
187
169
1881

147
50
28

125
913

47.6%
43.1%
37.8%
30.2%
49.2%
39.2%
47.1%
52.2%
46.0%
50.0%
51.3%
74.0%
48.5%

Entering Rawson NB

(from Brent Lane)

NB Total
73
68
69
80
81
84

112
106
141
162
153
127
1256

NB Cut-Thru % Cut-Thru

34
48
46
46
43
52
67
60
65
83
90
89

723

46.6%
70.6%
66.7%
57.5%
53.1%
61.9%
59.8%
56.6%
46.1%
51.2%
58.8%
70.1%
57.6%

Appendix A contains figures showing a more detailed breakdown of the cut-through trip patterns for

each hour from 7:00am to 7:00pm. A summary of the hourly numbers of PCC-related trips accessing

Rawson Lane at each end point and their destinations within PCC is provided in Appendix B.



Iv. Turning Movement Counts

Turning movements were counted from the video for the 12 hours not otherwise covered by the

Vehicle Tracking task (7:00pm to 7:00am), for the intersections of Brent Lane/Rawson Lane, Airport

Boulevard/Rawson Lane, Rawson Lane/St. Eusebia, and Rawson Lane/St. Sabas. Summaries of the

hourly turning volumes at each intersection are presented in Appendix C.

V. Travel Time

In order to determine the impact of the potential closure of Rawson Lane on the traveling public, travel

time runs were conducted for known patterns of cut-through trips using Rawson Lane, and for

alternative routes using the Interstate 110 access roads between Brent Lane and Airport Boulevard. The

completion and analysis of the travel time runs included the following steps:

Developed travel routes that encompassed observed patterns of cut-through trips and
corresponding alternate routes using Interstate 110 access roads

Conducted travel time runs for appropriate timeframes during the 12-hour period
Calculated average travel times for each route (and corresponding I-110 alternate route) by
direction and timeframe

Applied the calculated average travel time to the appropriate volume of cut-through traffic
for each route pattern, by hour

Calculated total travel time for cut-through trips currently using Rawson Lane, and for post-
closure conditions (with all cut-through trips using the alternate I-110 access routes), and

determined the net increase or decrease in total travel time

1. Routes

Based on the detailed information on route origins and destinations in Appendix A, calculations

showed that a strong majority (74%) of all cut-throughs in the 12-hour period are utilizing a route

from Airport Boulevard east of Rawson Lane to Brent Lane west of Rawson Lane (and the reverse,

from Brent Lane west of Rawson Lane to Airport Boulevard east of Rawson Lane). This route is

designated as Northeast—-Southwest (NE-SW).



The second-most popular route for cut-through trips, with 13% of the 12-hour total, is from Airport
Boulevard west of Rawson Lane to Brent Lane east of Rawson Lane (and the reverse, from Brent
Lane east of Rawson Lane to Airport Boulevard west of Rawson Lane). This route is designated as
Northwest—Southeast (NW-SE).

Figure 3 presents the location of control points used for the travel time runs. The control points
help to define the routes and provide locations from which to derive travel times for appropriate
segments within each route. Control Points A, B, C and D represent the end points of routes, and
Control Points 1 through 9 represent signalized intersections and other important points within the

routes. The specific locations of the control points are:

A — Airport Boulevard at St. Amatus Road

B — Airport Boulevard between 1-110 and Davis Highway (at west end of hatched area)
C - Brent Lane at middle of bridge over railroad

D - Brent Lane midway between I-110 and Davis Highway
1 - Airport Boulevard at Rawson Lane

2 — Airport Boulevard at Hancock Lane

3 — Airport Boulevard at I-110 southbound ramps

4 — Airport Boulevard at I-110 northbound ramps

5 — Rawson Lane at St. Eusebia Street

6 — Brent Lane at PCC Main Entrance

7 — Brent Lane at Rawson Lane

8 — Brent Lane at I-110 southbound ramps

9 — Brent Lane at I-110 northbound ramps

The NE-SW and NW-SE routes are shown in Figure 4. These are the routes for which travel time runs
were conducted, along with corresponding I-110 alternate routes. For other observed cut-through
patterns, including Northeast-Southeast (NE-SE) and Northwest-Southwest (NW-SW), travel times
were derived from the applicable segments of the NE-SW and NW-SE runs.

Figures 5 through 8 present each route pattern and its corresponding 1-110 alternative. The figures
also show the specific subsets of each route for which travel times were calculated (the portions
where the Rawson Lane and I-110 routes do not overlap, enabling a direct comparison of deviation
in travel times).

Table 2 provides a breakdown of cut-through trips by route by hour. These are the volumes to

which the average travel times will be applied to calculate total travel time.
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2. Travel Time Runs

The travel time runs were conducted consistent with Chapter 13 of the FDOT Manual on Uniform
Traffic Studies (MUTS). The “Average Car” method was used, with the two test vehicles driving at or
near the average speed of the traffic stream. The test vehicles operated concurrently, with one
running a Rawson Lane cut-through route and the other running the corresponding 1-110 alternative
for that route. Each driver utilized a tablet computer loaded with the Travel Time and Delay Studies
program (an application developed by Afemas, LLC). For each travel time run, the driver would
press a button on the tablet corresponding to a control point for the route, and the program would
provide a timestamp for the control point. For signalized intersections, the timestamp was entered
as the vehicle cleared the intersection.

As noted above, travel time runs were conducted for the NE-SW and NW-SE routes and their I-110
alternatives (see Figures 5 and 6). Timeframes were determined by reviewing FDOT 24-hour traffic
counts on Airport Boulevard (Site 485283, west of Hancock Lane) and on Brent Lane (Site 484039,
east of US 29), and noting peak hours and off-peak times. Specific travel time runs conducted and

associated timeframes were as follow:

NE-SW Route (both the northeast-to-southwest direction and southwest-to-northeast direction}
Wednesday, April 20 — Midday (12:00 — 1:00pm), PM off-peak (2:00 — 3:00pm) and PM peak
(4:30—5:30pm)

Thursday, April 21 — AM peak (7:15 — 8:15am) and AM off-peak (9:30 — 10:30am)

Tuesday, April 26 — Post PM peak (6:00 — 7:00pm)

NW-SE Route (both the northwest-to-southeast direction and southeast-to-northwest direction)
Thursday, April 21 — Midday (12:00 — 1:00pm), PM off-peak (2:00 — 3:00pm) and PM peak (4:30
- 5:30pm)

Friday, April 22 — AM peak (7:15 — 8:15am) and AM off-peak (9:30 — 10:30am)

Monday, April 25 — Post PM peak (6:00 — 7:00pm)

Within each hour noted above, the goal was to complete six travel time runs in each direction, for
each Rawson Lane route and its 1-110 alternative. In many cases, seven runs were completed. In
three instances (NE-SW Route for Post PM peak hour, and NW-SE Route for AM off-peak and PM
peak hours), only five runs were completed. An overall total of 150 round trip travel time runs, or

300 single direction runs, were completed.



Sample size for travel time runs is dependent on desired error ranges and confidence levels. Based
on Table 13-1 in the MUTS, economic evaluations should strive for a permitted error range of two
to four miles per hour. For this study, due to time constraints, the high end of that range was
targeted. Figure 13-1 in the MUTS shows the number of runs needed to achieve specific confidence
levels, based on the difference between the highest and lowest average speeds of the runs. For
instance, assuming six runs, the 95% confidence level (with a permitted error range of four miles
per hour) would be reached if the average speeds for fastest and slowest runs were within seven
miles per hour. At the 85% confidence level, this range would need to be 14 miles per hour.

For the route patterns with the largest number of cut-throughs (NE-to-SW and SW-to-NE), the range
for the 85% confidence level is generally met, with the exception of the 1-110 runs for NE-to-SW in
the AM peak hour and midday timeframes. For these hours, there were outlier runs where
significant delay occurred at a traffic signal, resulting in average travel times that are somewhat
skewed. Considering the relatively short length of the segments and the presence of several traffic
signals, this is to be expected. Such skewing occurred more frequently for some of the other route

patterns, but the volume of cut-through trips using these routes was relatively low.

3. Calculation of Travel Times

Appendix D presents summaries of the travel time runs, with the timestamp for each control point.
This data was used to calculate total travel time and average travel speed for the individual runs
conducted for each route (specifically, the subsets of each route providing direct comparisons of
Rawson Lane and I-110 alternatives, as previously discussed). These calculations also identify the
portions of the routes related to Norwood subdivision and Hancock Lane trips. Appendix E presents
the results of these calculations. The travel times for each run were then averaged for each hour, by
direction of travel. Table 3 presents the average travel times by route, by timeframe, for each
Rawson Lane route and corresponding I-110 alternative.

These average travel times were then applied to the number of cut-through trips for each route

pattern within each hour from 7:00am to 7:00pm. Because travel time runs were not done for all of



the twelve hours for which cut through trips were observed and calculated, average travel times

were applied as follows, based on review of available count data:

Travel Time Data
AM Peak Hour
AM Off-Peak
Midday

PM Off-Peak

PM Peak Hour
Post PM Peak

Applicable Hours of Cui-Through Trip Data
7:00 to 8:00am

8:00amto 12:00pm

12:00 to 2:00pm

2:00 to 3:00pm

3:00 to 6:00pm

6:00 to 7:00pm
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Appendix F presents the application of the average travel time data to the hourly cut-through trips,
resulting in total travel times for Rawson Lane cut-through trips and for I-110 alternative route cut-
through trips, for the 12-hour period from 7:00am to 7:00pm. This information is summarized in
Table 4. As the table shows, the 12-hour total travel time for existing cut-through trips using
Rawson Lane is 57.7 hours, and the total travel time when shifted to I-110 is 63.7 hours. The closure
of Rawson Lane would therefore result in an estimated increase of 6 hours of accumulated travel

time for all cut-through trips from 7:00am to 7:00pm during weekday travel conditions.

4. Estimation of Cut-Through Trips and Travel Time for 7:00 PM to 7:00 AM Timeframe

In order to estimate cut-through trips and associated travel times for the overnight hours from
7:00pm to 7:00am, it was necessary to make assumptions regarding the number of cut-throughs,
the route usage, and the average travel times. The number of cut-throughs was estimated for each
hour by reviewing the 24-hour turning movement counts for entering and exiting vehicles at each
intersection, and making professional judgments regarding how many were potential cut-throughs.
Route usage could be similarly estimated based on turning movements. For average travel times,
the approach taken was to select the lowest average travel time occurring for each route during the
lowest daytime hour, and to apply these times to all hours for the associated routes from 7:00pm to
7:00am. This is a conservative assumption reflecting the fact that traffic volumes are considerably
lower after 7:00pm, but also recognizing that delays will still occur at traffic signals. The calculations
using these assumptions are shown in Appendix G. Table 5 summarizes the results of the
calculations. The use of 1-110 by all cut-through trips would increase the total travel time by an
estimated 0.2 hours during the evening/overnight timeframe. For the 24-hour period, the

estimated increase in travel time would therefore be 6.2 hours.



TABLE 4
Total Travel Times for All Rawson Routes and 1-110 Alternatives
7:00am - 7:00pm

Total Travel Time

Hour All Rawson Routes All 1-110 Alternatives Difference in Travel Time
Seconds Hours Seconds Hours Seconds Hours
7-8am 21863 6.1 22267 6.2 404 0.1
8-9am 12984 3.6 14140 3.9 1156 0.3
9-10am 10268 29 11714 3.3 1446 0.4
10-11am 10333 2.9 11678 3.2 1345 0.4
1lam-12pm 13595 3.8 13417 3.7 -178 0.0
12-1pm 15146 4.2 18669 5.2 3523 1.0
1-2pm 17182 4.8 21303 5.9 4121 1.1
2-3pm 15336 4.3 16708 4.6 1372 0.4
3-4pm 18865 5.2 18936 5.3 71 0.0
4-5pm 23514 6.5 25622 7.1 2108 0.6
5-6pm 24634 6.8 27408 7.6 2774 0.8
6-7pm 24024 6.7 27511 1.6 3487 1.0
TOTAL 207744 57.7 229373 63.7 21629 6.0
TABLE 5

Total Travel Times for All Rawson Routes and 1-110 Alternatives
7:00pm - 7:00am

Total Travel Time

Hour All Rawson Routes All 1-110 Alternatives Difference in Travel Time
Seconds Hours Seconds Hours Seconds Hours
7-8pm 18271 5.1 20084 5.6 1813 0.5
8-9pm 15772 4.4 16318 4.5 546 0.2
9-10pm 11883 33 12204 3.4 321 0.1
10-11pm 10081 2.8 9322 2.6 -759 -0.2
11pm-12am 3611 1.0 3036 0.8 -575 -0.2
12-1am 1401 0.4 1080 0.3 -321 -0.1
1-2am 972 0.3 837 0.2 -135 0.0
2-3am 804 0.2 669 0.2 -135 0.0
3-4am 764 0.2 780 0.2 16 0.0
4-5am 1266 0.4 1511 0.4 245 0.1
5-6am 2622 0.7 2354 0.7 -268 -0.1
6-7am 10380 2.9 10445 2.9 65 0.0
TOTAL 77827 21.6 78640 21.8 813 0.2



VI. Economic Cost of Delay
The economic cost of the increase in total travel time in the event that Rawson Lane was closed to

traffic not associated with Pensacola Christian College was estimated using The Value of Travel Time

Savings: Departmental Guidance for Conducting Economic Evaluations, a memorandum produced by

the US Department of Transportation (September 2011). The memorandum synthesized various
research efforts regarding the value of travel time and recommended for local personal travel
(including commuting to and from work), the value of travel time is equal to 50% of the hourly median
household income. The national median household income used in the memorandum was $49,777 (for
2009), which equated to atravel time value of $12 per hour of travel time.

These numbers were adjusted slightly for the Pensacola area. Based on the 2014 American Community

Survey conducted by the US Census Bureau, the median household income in the City of Pensacola is
$46,424. This equates to $22.32 per hour. Half of this figure equals $11.16, the locally adjusted cost of
travel time. This value is per person in the vehicle, so it must be multiplied by vehicle occupancy to
obtain the total cost per vehicle. Assuming a vehicle occupancy of 1.1 (the approximate occupancy for
private vehicles in Florida, according to the National Center for Transit Research), the estimated value
of travel time for local personal travel in the Pensacola area is $12.25 per hour.

Application of this figure to the 6.2 hours of increased travel time per day attributable to the
potential closure of Rawson Lane results in a value of $76 per day, or approximately $27,740 per year.
Note: Weekend data on cut-through volumes and travel times was not available. It was conservatively
assumed that although traffic volumes are likely lower on weekends, cut-through percentages may be
higher, so the overall travel time on weekend days is likely to be somewhat similar to that for
weekdays. The daily travel time value figure was therefore multiplied by 365 to obtain the annual figure

of $27,740.



APPENDIX A

ORIGIN AND DESTINATION OF CUT-THROUGH TRIPS BY HOUR
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Origin and Destination of Cut-Through Trips
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Origin and Destination of Cut-Through Trips
4:00 - 5:00 pm
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Origin and Destination of Cut-Through Trips

6:00 - 7:00 pm
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EXCERPTS FROM THE FLORIDA-ALABAMA TRANSPORTATION PLANNING ORGANIZATION CONGESTION
MANAGEMENT STUDY





















FDOT STRAIGHT LINE DIAGRAMS



A-74

00722710527 1 T00EA)
NI LYY Nidd Nv8un| m SSYIINN4
mi 40O SIS [ESISER sis
3sn 1OM1sIa
5 o
8
562 = NOILIDSIa
ug To70F UNLONYLS
L'S6T 2 2
Seelor o 3 &
% 2
ANJWNOINY
WINOZIHOH
ST NoWISOdWOd
sou AYMaVOY
o TTHSON 0T TGS 51,077
LvE'9 ‘HIONIT Al AVMAVOY L3N] LQTHS NV 08T LGTHS NHYM 08 -]
LbE'900 :dW ON3 14~ TQTHSNI OAS € aneve mard0zelS
14 LOTHSNI NYYM 08 My 071 -9[S
11 LOTHSNI NVM 091 & 0L 0821
Q3N QYD /M 53088 = 1§~ LTHS N9VM O€L
AMGH 071 oy v
11~ LOTHS NeVM 051
08p- 0091 G ve mandooe 8| Suamaw
AMQY 0ZL-9 =
07 05EL
7o\
900 # oLy -
NOLLD3ISHILNI- % SNV
o %,
2
E . . AYMavoy
2
g
a
= -
g s
g =
s = "
3 otL >l
g ve ¥s(o
z vus/01 1= [3
00208 39018 40 AN3 2 V100¥SN3d o
SAN3 NOLLI3S | bl ALID 3ISLNO "NY8YN 3AISNI]
INILEY NSO NVBHN[S  SSYIONN4
40003 515[2 sis
3sn 1D1¥1sIa
S8 HE 875 £00L & |G 691 PR
(BP0 o A G SL00F YSEEZTTIEN 2 2 /- BOT0F 2 FNLONELS
5 3N N N & 5 - = = o 3
£ 3 g 8 g ] g 8
000000.1=
00'05.82,12=Y 00'0E6L:b1=T ANIMNNY
T6v=1d YLNOZIHOH
urvid
29v=2d Q3141431 01314 1ON Y1va 3A¥ND
U8 NoWwISodWod
sougr|”  Avmavoy
ZqHSON 07T TGTHS NAVM 021 -T TH-Z0HSOA 07 TH-ZGHS OA 07 TH- LGTHS NaVm 071 TGTHS NBVM 071 -7 ZGHS 5A.07 -1
LOTHS NYYM 08-Z Q3N HYE /M AN 09T 4 14 - LOTHS N¥YM 08 LY - LATHS NYYM .0'8 11- LAHS N¥YM 002 N Q3N ¥Y8 /M OAd 0'87 s LATHS N¥YM .08 - |
A uve /M and 0e 3 Ay 021 -0 % D LGS NV 071 - LGTHS UV 092 GaWuvE /Mand 05 may 0219 & Ganuve mand osels
AMQY 02L-9 ¥ IWYVE/MANd 09T R GINYYE/MONd 08T & AMOY 021-9 % oz ovzL AMY 071 -9|S
0TL-08ZL Amay 0zt-9 ¥ AM@H 0ZL-9 ™ 0TL-0TEL 0TL-0PTL]
020721 074~ 081
oy v
SHIOMaNYT
ok 500 #
% ANOWVIQ TVILYYd aNOWVIQ 1LY
¥ o @
S 2 %
3 H 3 a
2 2 & 8 2 saunuvas
& & S 2
a E Sy &2 2
5 2 O Sl B AMQYOY
’ < ’ ’ ' : e : : S : S |8 : : : : : : Bl :
oL N S
] f
= % =
1% = [a) AN % 3 =
2 i} % ] =
- 2 Nog,, : Ok i
%
9 % s
ww Wi =
vaus0LIL 5
V10DVSN3d ]
ALID 3QISLNO NV 3AISNI
ca0c | ooooczsy 0 | VigWyds3 vaus oLl w0 AJOLNIANI AVOY 40 WYEDVIA INIT LHDIVYHLS — , [ =
N NOILVLIYOJSNVYL 40 INIWLHV4IA VANOTd I I gLoz/Le/io 7 9L02/50/10 7 wva
ON 133HS QI AYMavOY 1oM1sia 7 AINNOD 'ON QYOY 31V1S ‘ON LNOY SN 0 “INI SNLYLS NOLLDIS F T o e i oS e i




A-75

BRI

L4V HONIW Nv8uN| m SSYIINN4
sis
3sn 1OM1sIa
a NOILIDSIa
06T
VAR T R FHNLONYLS
36vSS.ENE ISEELIESE 30L0LvN-g
000000,
00'LZ.9€. VNHﬂ 0z1Z=Id ANzvNonY
WO v WINOZIHOH
9Brz-id L00E100.0=7
os£7=2d Q3141431 01314 LON Y1vd 3A¥ND
S8, NOWISOdWOd
soyme|”  Avmavoy
1GTHS 595 07 1GTHS 59 07 S5 077 1G98 07T S 5 072 S 59 07 1GTHS 5 077
LOHSNIGAd 01T QINANIOTL QI AN 072 QI dSALOT w QINANOTL QINANOVT 1 QI and ozt
Gan dsiL08 amay 021+ & amasoliv§  Amavoei-v § mayoct-v § Ay 0et-y & Amay o213
AMay 0€L-v & 08y - 09 Ot~ 00, 08Y-,008 08709 0809, 08% - 09
0509
oy v
patitite)
8 g
v 2 z
3 B a} e 2 S3UNIVIS
g 2 E] E g 3 g
=19 ' B 2 ' i i i i z i o i & i ol 2 i i i X m i i m AYMavoy
=2 . E i R Cw . w . w| - w|z Cow b4 . fep= =N 2|z . . . I . . y|S
> Ile ME] S W o =Z1A =S o= RIES 215 5|z S|z
8|z kS 3 £ H x4 3 I pii= = = &5 R
—] I 10 =
w[z  w[= e MBS o W[z wTa Y ES oA 3 = ME M MR
M MRS R L2 G2 ME 218 2 = NE e Iq g8
22 |S N = & S = Iy = Slm S S|z
ElES gz B|FR 2|28 g 3|2 HE] HH HH z E]] HE] 4|z Bz 8%
HA a g z z E S ¢ z b3 g 1z
22 Tz : 38 H : g : = : 3 2 : Yy : oz : £ : 2 H :
X 2 =< 2 g 2 H 3 % 3 2 g
E| 3 962 5> S 2 = 967 ¥5>ls|, g 4 962 ¥5>ls] |
E — z 5 IS S NV NYOIHIN=>1, |5
El | g 2 V100vsNad o[S
ALID 3ISLNO "NY8YN 3AISNI| ALID 3QISLNO "NY8YN 3AISNI| ALD 3QISLNO "NY8YN 3AISNI]
LOVEONINVEHN[S  SSYIONN4
sis
3sn 1D1¥1sIa
FEY AT
/o108 TITN FNLONELS
B 8 g 13
3 8 g k4
LoZN=8 TLriN=g 3.1£90.085-8 VT.00.08578 3.85.10.285-8 65,9858 386018851
1sC1=1d
L61=1d 599'151d 00€5,00,0=7 Lis0=1d 1950414 sLLi=T NNV
1=
YLNOZIHOH
L0050,10.0-7 “wuosz=d 6u1-1d 10092.50.0-7 L008E20.0-7 $210-1d
L005L.T881=Y Q3141431 01314 LON YI¥a 3A¥ND
U8 NowIsodwod
sougr|”  AvMavoy
TGS 585 07T TGS 55 077
Q3N AN 0L = amandoie
Jmay oz -+ § Amay o258
080~ 099 0809
Qo v
SHIOMaNYT
o a s o I o o H S F
z 3 8 E = 3 3 = = E = S S
2 % o m E 2 3 2 al - z E K
z 3 [ 2 2 $ & 2 o o H z
s : e e A z 2 A z A g g 8 El a 2
H £ g & g & & =2 z 3 8 2 g R g g £
. 2 . . s = 3 3. ] z = .z H . g .8 z 5 . . . . E . z .3 2
= ] = ] g El E _.C = . E S Y z - El E] S
. 2l . S 215 . zlE w|d3 2|8 1Y glf z|leg|® ®|% . z|8 2|4 °|3 o|E . s o o ol I E o 212 2|2 & °
2|9 5 2|8 418 ulg slo 22 8|3 8|38l 2|3 Jlo gla 2o 25 2 I L < glo 2 2 HER-E] 2 gls
8 5|8 MRSk glg |3 3 2|2 83 3 3|8 b HE g|g 2 2 & 8 §|8 3 @ g5 8|5 [ g|%
o ~ < © o o °ls S3YNLVIS
5
=Tz =z =T= == =T= BE] E] ] Ts ST= sTa sz sTo STz 15 EE] |2 avmavoy
2|3 35 o alE E |5 g|3 E] H NEH gz ] gl2 &2 g|s S 2|2 = g|s
E] 8|4 2 a5 8|g g% 2|2 $|3 2|5 L I 2|3 gle 3|k g2 gl s 8|2 2 HE
5 2 ] a 5 g 5 g 5 2 E & Z z a 2 3 i
= : '3 : = : 3 : : 'z ] '8 a g : z : z 8 e £ s E z : ~
g Ed 2 H z a = A z z z = H T 5
5] S ] g s = B B z z z 967 US>
z = Y 8 I = m IV NYOIHDIN=>1, /S
& S 5 VI00VSNIdo[S  MMHITBOW
130i51n0"NyadN 3aisni| SNI93E NOWD3S
[ [ [ nss [ nss [ =
€401 00021087 €0 7 VI8WYOS3 962 S w AJOLINIANI AVOY 40 WVHOVIA INIT LHOIVYLS , , ,
N NOILYLYOJSNVYL 40 INIWLYV4IA VANOTd I I I 9oroejoz/Lo 7 oroerei/eo 7 wva
‘ON 133HS al AYMavoy Lwisia 7 AINNOD 'ON QY0¥ 3LV1S 'ON 3LNOY SN 40 “INI SNLYLS NOILD3S F A ™ P e Awans ANTEAS 7




A-76

BRI

L4V HONIW Nv8uN| m SSYIINN4
sis
3sn 1OM1sIa
NOILdIDS3a
FHNLONYLS
3.7520.6958 395200758 37597.9658 3rssLazse|
ossz=1d o1z Le1d 6v99-14
S0S°L=1d 90T'L=1d SLE9=Id ANIWNOIY
09y/=2d 9%617=2d 001'9=24 iozZOH
Swooots=d Cootoee=d Cowsrosd  QININGTAH
1000000.57-7 1000091.4=7 L0000.E8-Y  JON vivd IAND
. 924/82| | o S8BT\, NOILISOIWOD
9-24/82 9-24/82 9-24/82 §-24/8¢| Avmavoy
TGS N0 T TI-ZaHS N 07 ZaHS 5% 0T S 5 07 1GTHS 5 077
AMQH 071-Z & 18- LGTHS N1.0'8 LQHS Nd 02T 2 aWardozL g awandozife
ove- oo & - L0THS GAd 09 < nas 0t ¢ § was 0t § amayoct-[
QINAAd 0L Y 0¥T- 0Ty 0vZ-.00v 0'8Y - 09|
AMay o'tL-z ©
070
oy v
3 n b
3 S
2 8
2
> s
. 2 z H
= 2 8 2
o < =) I m [}
] € g = z 4 & SINLY34
. . . . . . £ z . z . . . . . g . I . b 3 .
Q 3 a - 8 Z 3 o P AYMavOY
. . . . . . <18 8 . Nk . |3 . . z . 213 . o|F D e 2|3 2z .
Mk k] HE e 2|2 Y |5 2 S 5|3
HE g8 ] EIE HE 3|3 2|° g
M - <T= NME] BE BB 5 5359
o SN2 NS w o AR o N oz o9 S
HE 2|z NEER1H HE HE 4 HE MEE7A HE gl28¢g
c1z B alg ®lg M ] M 3|3 HE] & 3|z SMEfA
z 3 z Z S 2 51 S El £ H =35}
: B : 2 : 2 = : : : z : S : - : : H : : = ' z ' o)
7 g 3 3 3 w g 967 5>!.|
2 E] a8 NOAVE=> 2
° VI0DVSN3d «|S
V10DVSN3d +]
NYBYN ONY ALID JQISNI
LV EONIWNVEHN[S  SSYIONN4
sis
3sn 1D1¥1sIa
SLy LT
TN TN FNLONELS
3 3 5 &
3 B g 3
3vSsL8Ts-8 37575.1958 32906958 3.0021.4858 v SSEIN]
000000.20 0000.10.4= 000005, 81T5=1d 00000£.01=0 000000.6= JIe—
OU00GE.£E=7 D00EIEL=Y 0091.9.L1=7 seis=ld O00EST.05=Y 0006757
 —  —  — 5=  —  —
P65 TOrS=I =Id T5=Id E7=Id WINOZIOH
£08'S=1d EPY'S=Id 997'5=I1d EP.5 £80'S=Id LE6Y=Id
89524 str's=2d 75=Dd L000062.06=Y 1v0'5-2d P16v=3d Q3141431 01314 LON YI¥a 3A¥ND
U8 NowwIsodwod
sove] AMaVOY
TGS 595 07 TGS 5% 07T TGS 595 07 ZaHE o™ 02T ZaHE 5% 07T ZaHS 5% 07T 1GTHS 5795 077
QINANOTL QINANOVT 1 QINANOTL 5 LQTHS ONd 0P T LaTHS QN4 0P~ LaHS GN 0%~ LaHSNION 0'L -7
ANQH0TL -7 & MY 071-v & Amay oz -+ 8 LGN 9% 077 LGN 9% 077 LTSN 9 077 G053
087-.0%9 087~ 09, 087-0%9 QIW 9N 00V S QIN 9N 00V & IW9INFEd 00 AMaY 0L -+]S
ozL-9%° ozL-9%° 0Ty @ 0TS - 079
Mo o Towsemozz MG e oot
Lawisand oy -2 > Lamis om0z e QIOVHINY WY
QIWdsiLoor £ GINAAG07L & SHIOMaNYT
amayozL-o 8 AMQY 0L+ B
¢ ¢ ¢ ¢ ¢ 02L-0%2L 08y -0%9
=] o o =] <)
3 3 3 3 3 s
z : T z g
2 g a g 2 (162 2 E B swnwva
2 2 2 2 3 c M a8 g
2 . 2 . . . z . .2 2 . = . . 2 S 3 o . . .
3 E ] 3 z g 3 z z % AvMavoy
wl|® . wl|Z v . . | E . a| @ 5 w | LN . . s NE N = % - . . &
glz HE § & HE] gz z B B g gz 2 S A® & g
HE A 3 S ] 215 @ B IER & HIE] 8|3 g % 8 &
] {
MR o - I w2 m ) Y ] = 2 = = = Bl
c|eg %13 gz NH Ik 23 MEE o |2 Z2]% 22 B 212 [BE|3 &, &3 & 812 £18 K]
ME] g2 b 2|2 218 2|2 B|Z28 Z 5 2|2 ] ME 218 [22]2 e NedlC 8 4|2 MG HE]
G132 S|E N S| F k] RS HER m 2 S|z 3|8 =B S8 G 0N 8 [T S 8|3 & 8|z
2" I S . D ES ER IREL . 2 E G . B g e 13 g . g . . 2
E E E E = z E g B g g & z N
= 9 o 967 ¥5>l| 5 820 F z 967 4S>|s| z 3 z g =
a z El A8 NOAVE=>1a 2 3| wunase=l|e @ a3 4 967 ¥5>lu]
= z VI0DVSN3d o[ B3 YI0DVSN3d o Ed 2 3 N1IN3YE=>][&
= = > El ve | (o
VI00¥SNd o VI00¥SN3d o 2 e | V100v5N3d +[S
NN ONV ALID 3QISNI NN ONV ALID 3TISNI = = 11> 301510 "NY8dN 3aIN
[ [ [ nss [ nss [ =
€402 00021087 €0 7 VI8WYOS3 962 S w AJOLINIANI AVOY 40 WVHOVIA INIT LHOIVYLS I I I
N NOILYLYOJSNVYL 40 INIWLYV4IA VANOTd I I I 9oroejoz/Lo 7 oroerei/eo 7 wva
‘ON 133HS al AYMavoy Lwisia 7 AINNOD 'ON QY0¥ 3LV1S 'ON 3LNOY SN 40 “INI SNLYLS NOILD3S F A ™ P e Awans ANTEAS 7




A-77

SL0Z/ZLI0} Y2 ¢ '} UOISIap|

L4V HONIN NV8Yn SSYDNNA

0000

350 LOWISIA

= NOLLNDSIA
FEST

L0 JHNLONYLS
ANJWNOINY
YLNOZIHOH
ST NowwIsodwod
sougr|”  AvMavoy
" ZaHS OB 07T ZqHS 55302 C ZaHE % 02T ZaTHS 583 02T TGS 5% 07T
909'L ‘HLONIT dI AVMAVOY L3N LaHS AN 07T _ LaHS AN 07T _ LQTHS QAd 07T LaHS GAd 0% T QI andovz|e
909100 dIN ON3 @wandose @wandoTt 5 Qom0 3 anaron 2 g 0153
AMQY 0TL-t & AMaY 07L-t & Ay 0ZL-¥ X Amay 0zt-v S 025~ ,008]
08p- 0% 08y~ 07 08p- 028 08p- 0L Qs 983072
LaHS AMd 01 -7
QNN 0L S azoviay Y
Amay 071 -v B SHIONYT
085-009
3 5 .
§ g 9
S g kil 1% 4
[ ke 8 2 4 = 4
=g , , e £ g 5 : g. H , . , , ,
o < g 3 g ° H g
7l - . . ME =lo . =13 - =4 ol s|S . ola . olz2 oo . . . o
] 2 gly BT Z|z 8|z g glg B FIEREEE] gla
218 & 8|y 3 = S 5 R(8 HE MEREEE 8|7 swnwvas
3 = 8
Z = Z
HR —T= R =Tz EHE sz oq w0k ol= EIED) o S|%  avmavoy
z|2 H gz |3 i - z|E 2z al= FESIH |22 = EE
EXE &5 818 |8 3|3 ES 5 z|e SE 8|3 g|Eg g
2 5] f g g g 8 z B S g
. g . . z g - g 2 . . 3 . i E . . 3=
L6z 9 z & g z z I~ 3 05z ¥l
& g £ 4 " 9 g 1w0div= 2
2 3 VI0ovSNad.[8
AMH SIAVQ/162-4S ok YI0DVSNId »| A8 V10DVSNId
SAN3 NOILD3S)| ~

NV8YN ANV ALD 30isNI|  SNI938 NOLLD3S

tor [ ooocuisr | 0| vignvos3 osc s © AYOLNIANI QVOY 30 WYH¥DVIA INIT LHOIVYLS W —] f [

N NOILVLIYOJSNVYL 40 LINIWLYV4IA VAHOTd SQVSHOL0Z/Z1/01 | WH/BQVSHILOZ/LLOL]  ¢8L0 | 0000 SLoT/oE/L i SLOTBO/LL i ava
‘ON 133HS. QI AYMaVOY 1Dw1sia 7 AINNOD 'ON QYOY 31V1S. ‘ON3LNOY SN 0 “INI SNLYLS NOLLD3S. F A3 TTS N i an AT ANTIAS |




APPENDIX B - Intersection Details

1. INTERSECTION GEOMETRY
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APPENDIX C - SEGMENT AND INTERSECTION DATA COLLECTION

1. Turning Movement Counts
2. TRAFFIC COUNT SYNOPSIS



TURNING MOVEMENT COUNTS
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APPENDIX D- LOS INFORMATION

1. FDOT LOS Manual



Generalized Annual Average Daily Volumes for Florida’s

TABLE 1

Urbanized Areas

12/18/12

INTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS
Class I (40 mph or higher posted speed limit)

Lanes Median B C D E
2 Undivided * 16,800 17,700 o
4 Divided * 37,900 39,800 o
6 Divided * 58,400 59,900 o
8 Divided * 78,800 80,100 o

Class II (35 mph or slower posted speed limit)

Lanes Median B C D E
2 Undivided * 7,300 14,800 15,600
4 Divided * 14,500 32,400 33,800
6 Divided * 23,300 50,000 50,900
8 Divided * 32,000 67,300 68,100

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Core Urbanized
Lanes B C D E
4 47,400 64,000 77,900 84,600
6 69,900 95,200 116,600 130,600
8 92,500 126,400 154,300 176,600
10 115,100 159,700 194,500 222,700
12 162,400 216,700 256,600 268,900
Urbanized
Lanes B C D E
4 45,800 61,500 74,400 79,900
6 68,100 93,000 111,800 123,300
8 91,500 123,500 148,700 166,800
10 114,800 156,000 187,100 210,300
Freeway Adjustments
Auxiliary Lanes Ramp
Present in Both Directions Metering
+ 20,000 +5%

UNINTERRUPTED FLOW HIGHWAYS

Lanes Median B C D E
2 Undivided 8,600 17,000 24,200 33,300
4 Divided 36,700 51,800 65,600 72,600
6 Divided 55,000 77,700 98,300 108,300

Uninterrupted Flow Highway Adjustments
Lanes Median Exclusive left lanes ~ Adjustment factors

2 Divided Yes +5%
Multi  Undivided Yes -5%
Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 2,900 7,600 19,700
50-84% 2,100 6,700 19,700 >19,700
85-100% 9,300 19,700 >19,700 ok
PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 2,800 9,500
50-84% * 1,600 8,700 15,800
85-100% 3,800 10,700 17,400 >19,700

BUS MODE (Scheduled Fixed Route)’

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

!Values shown are presented as two-way annual average daily volumes for levels of
service and are for the automobile/truck modes unless specifically stated. This table
does not constitute a standard and should be used only for general planning
applications. The computer models from which this table is derived should be used for
more specific planning applications. The table and deriving computer models should
not be used for corridor or intersection design, where more refined techniques exist.
Calculations are based on planning applications of the Highway Capacity Manual and
the Transit Capacity and Quality of Service Manual.

% Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 1 ;
(continued) Urbanized Areas
12/18/12
Uninterrupted Flow Facilities Interrl.lpted Flow Facilities
INPUT VALUE State Arterials Class I
ASSUMPTIONS Core
Freeways Freeways Highways Class I Class II Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (u,lu) Iu lu u u u u u u u u
Number of through lanes (both dir.) 4-10 4-12 2 4-6 2 4-8 2 4-8 4 4
Posted speed (mph) 70 65 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 70 55 55 50 55 35 35 50 50
Auxiliary Lanes (n,y) n n
Median (n, nr, r) n r n r n r r r
Terrain (1,r) 1 1 1 1 1 1 1 1 1
% no passing zone 80
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 4 5 5 2 2 1.9 1.8 2 2
Number of basic segments 4 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.085 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.547 0.547 0.550 0.550 0.550 0.560 0.565 0.560 0.565 0.565
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 4.0 4.0 2.0 2.0 1.0 1.0 1.0 1.0 2.5 2.0
Local adjustment factor 091 091 0.97 0.98
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Arrival type (1-6) 3 3 4 4 4 4
Signal type (a, c, p) c c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.44 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y)
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation(a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level of Density Two-Lane Multll?ne Class I Class I Score Score | Buses/hr.
Service %ffs Density ats ats
B <17 >83.3 <17 >31 mph > 22 mph <275 | <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 | <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <500 | <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 2

INTERRUPTED FLOW FACILITIES

Transitioning Areas and
Areas Over 5,000 Not In Urbanized Areas®

12/18/12
UNINTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS
Class I (40 mph or higher posted speed limit)

Lanes Median B C D E

2 Undivided * 14,400 16,200 ok

4 Divided * 34,000 35,500 ok

6 Divided * 52,100 53,500 ok

Class II (35 mph or slower posted speed limit)
Lanes Median B C D E

2 Undivided * 6,500 13,300 14,200

4 Divided * 9,900 28,800 31,600

6 Divided * 16,000 44,900 47,600

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

FREEWAYS
Lanes B C D E
4 44,100 57,600 68,900 71,700
6 65,100 85,600 102,200 111,000
8 85,100 113,700 135,200 150,000
10 106,200 141,700 168,800 189,000

Freeway Adjustments

Auxiliary Lanes Ramp
Present in Both Directions Metering
+20,000 +5%

UNINTERRUPTED FLOW HIGHWAYS

Lanes Median B C D E
2 Undivided 9,200 17,300 24,400 33,300
4 Divided 35300 49,600 62,900 69,600
6 Divided 52,800 74,500 94,300 104,500

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes Adjustment factors
One-Way Facility Adjustment 2 Divided Yes +5%
Multiply the corresponding two-directional Multi  Undivided Yes -5%,
volumes in this table by 0.6 Multi  Undivided No 5%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 2,600 6,100 19,500
50-84% 1,900 5,500 18,400 >19,500
85-100% 7,500 19,500 >19,500 *k
PEDESTRIAN MODE’

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 2,800 9,400
50-84% * 1,600 8,600 15,600
85-100% 3,800 10,500 17,100 >19,500

BUS MODE (Scheduled Fixed Route)’

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

'Values shown are presented as two-way annual average daily volumes for levels of
service and are for the automobile/truck modes unless specifically stated. This table
does not constitute a standard and should be used only for general planning
applications. The computer models from which this table is derived should be used for
more specific planning applications. The table and deriving computer models should
not be used for corridor or intersection design, where more refined techniques exist.
Calculations are based on planning applications of the Highway Capacity Manual and
the Transit Capacity and Quality of Service Manual.

% Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 2 Transitioning and
(continued) .
Areas Over 5,000 Not In Urbanized Areas 12/18/12
. . Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class 1
ASSUMPTIONS
Freeways Highways Class I Class II Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n n n
Median (n, nr, 1) n r n y n y r r
Terrain (1,r) 1 1 1 1 1 1 1 1 1
% no passing zone 60
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 1.8 2 2 2 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0
Local adjustment factor 0.85 0.97 0.95
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 4 10 10 4 6
Arrival type (1-6) 4 3 4 4 4 4
Signal type (a, c, p) c c c c c c
Cycle length (C) 120 150 120 150 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.45 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Leve! of ) Two-Lane | Multilane Class 1 Class 11
Service Density - Score Score Buses/hr.
Yotts Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 | <275 <6
C <24 >175.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 >66.7 <31 > 18 mph > 13 mph <425 | <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 3

INTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS

Lanes Median B C D E
2 Undivided * 12,900 14,200 *k
4 Divided * 29,300 30,400 *k
6 Divided * 45,200 45,800 ok

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population®

12/18/12
UNINTERRUPTED FLOW FACILITIES
FREEWAYS
Lanes B C D E
4 28,800 43,000 52,300 60,000
6 43,000 64,000 78,300 92,500
8 57,500 85,400 104,400 123,500

Freeway Adjustments
Auxiliary Lanes
Present in Both Directions
+ 20,000

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Rural Undeveloped
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 1,300 2,000 3,200
50-84% 1,000 2,100 3,200 10,600
85-100% 2,600 3,900 18,500 >18,500
Developed Areas
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 2,300 4,900 15,600
50-84% 1,700 4,500 13,300 18,500
85-100% 5,900 18,500 >18,500 ok
PEDESTRIAN MODE’

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 2,700 9,200
50-84% * 1,500 8,400 14,900
85-100% 3,600 10,200 16,700 >19,200

UNINTERRUPTED FLOW HIGHWAYS

Rural Undeveloped

Lanes Median B C D E
2 Undivided 4,700 8,400 14,300 28,600
4 Divided 25,700 40,300 51,000 57,900
6 Divided 38,800 60,400 76,700 86,800

Developed Areas

Lanes Median B C D E
2 Undivided 8,700 16,400 23,100 31,500
4 Divided 25,900 40,700 52,400 59,600
6 Divided 38,800 61,000 78,400 89,500

Passing Lane Adjustments
Alter LOS B-D volumes in proportion to the passing lane length to
the highway segment length

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes ~ Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

'Values shown are presented as two-way annual average daily volumes for levels of
service and are for the automobile/truck modes unless specifically stated. This table
does not constitute a standard and should be used only for general planning
applications. The computer models from which this table is derived should be used for
more specific planning applications. The table and deriving computer models should
not be used for corridor or intersection design, where more refined techniques exist.
Calculations are based on planning applications of the Highway Capacity Manual and
the Transit Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s
Rural Undeveloped Areas and

Developed Areas Less Than 5,000 Population

TABLE 3

(continued)

12/18/12
INPUT VALUE Uninterrupted Flow Facilities Interrupted Flow Facilities
ASSUMPTIONS Freeways Highways Arterials Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Area type (ru, rd) rural ru u rd rd rd rd u rd rd
Number of through lanes (both dir.) 4-8 2 4-6 2 4-6 2 4-6 4 4 2
Posted speed (mph) 70 55 65 50 55 45 45 55 45 45
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n,y) n
Median (n, nr, 1) n r n r n r r r n
Terrain (,r) 1 1 1 1 1 1 1 1 1 1
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 1.9 2.2 4 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.105 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.550 0.550 0.550 | 0.570 0.570 0.550
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,300 1,700 2,200 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 12.0 5.0 12.0 4.0 4.0 3.0 3.0 6.0 3.5 3.0
Local adjustment factor 0.84 0.88 0.73 0.97 0.82
% left turns 12 12 12 12
% right turns 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 6 2 4 4
Arrival type (1-6) 3 3 3 3 3
Signal type (a, c, p) c c a a a
Cycle length (C) 90 90 60 90 90
Effective green ratio (g/C) 0.44 0.44 0.37 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n,50%.,y| n,50%.,y n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, u) t t
Sidewalk (n, y) n,50%,y
Sidewalk/roadway separation(a, t,w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Highways
Leve! of Freeways Two-Lane ru Two-Lane rd Multilane ru Multilane rd
Service Density Yotsf ats Y%ffs Density Density
B <14 <50 <55 >83.3 <14 <14
C <22 <65 <50 >75.0 <22 <22
D <29 <80 <45 > 66.7 <29 <29
E <36 >80 <40 >58.3 <34 <34
Level of Arterials Bicycle Pedestrian
Service Major City/Co.(ats) Score Score
B > 31 mph <275 <275
C >23 mph <350 <350
D > 18 mph <425 <425
E > 15 mph <5.00 <5.00

%tsf = Percent time spent following %ffs = Percent of free flow speed ats = Average travel speed ru = Rural undeveloped rd = Rural developed

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
D-6



Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 4

Urbanized Areas’

12/18/12

INTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS

Class I (40 mph or higher posted speed limit)

Lanes Median B C D E

2 Undivided * 1,510 1,600 ok

4 Divided * 3,420 3,580 ok

6 Divided * 5,250 5,390 *ox

8 Divided * 7,090 7,210 ok

Class II (35 mph or slower posted speed limit)
Lanes Median B C D E

2 Undivided 660 1,330 1,410

4 Divided * 1,310 2,920 3,040

6 Divided * 2,090 4,500 4,590

8 Divided * 2,880 6,060 6,130

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Lanes B C D E
4 4,120 5,540 6,700 7,190
6 6,130 8,370 10,060 11,100
8 8,230 11,100 13,390 15,010
10 10,330 14,040 16,840 18,930
12 14,450 18,880 22,030 22,860
Freeway Adjustments
Auxiliary Lanes Ramp
Present in Both Directions Metering
+ 1,800 +5%

UNINTERRUPTED FLOW HIGHWAYS

Lanes Median B C D E
2 Undivided 770 1,530 2,170 2,990
4 Divided 3,300 4,660 5,900 6,530
6 Divided 4,950 6,990 8,840 9,790

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 260 680 1,770
50-84% 190 600 1,770  >1,770
85-100% 830 1,770 >1,770 woH
PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 250 850
50-84% * 150 780 1,420
85-100% 340 960 1,560 >1,770
BUS MODE (Scheduled Fixed Route)
(Buses in peak hour in peak direction)
Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

'Values shown are presented as peak hour two-way volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm
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TABLE 4
(continued)

Generalized Peak Hour Two-Way Volumes for Florida’s
Urbanized Areas

12/18/12
Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities S Anorials Class I
ASSUMPTIONS
Freeways Highways Class I Class IT Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (lu, u) lu u u u u u u u u
Number of through lanes (both dir.) 4-12 2 4-6 2 4-8 2 4-8 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n
Median (n, nr, 1) n r n r n r r r
Terrain (1,r) 1 1 1 1 1 1 1 1 1
% no passing zone 80
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 5 5 2 2 1.9 1.8 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.547 0.550 0.550 0.550 0.560 0.565 0.560 0.565 0.565
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 4.0 2.0 2.0 1.0 1.0 1.0 1.0 2.5 2.0
Local adjustment factor 0.91 0.97 0.98
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Arrival type (1-6) 3 3 4 4 4 4
Signal type (a, ¢, p) c c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.44 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level of Density Two-Lane Multil.ane Class I Class II Score Score Buses/hr.
Service %ffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed

ats = Average travel speed
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 5

INTERRUPTED FLOW FACILITIES

Transitioning and
Areas Over 5,000 Not In Urbanized Areas'

12/18/12

STATE SIGNALIZED ARTERIALS
Class I (40 mph or higher posted speed limit)

Lanes  Median B C D E

2 Undivided * 1,300 1,460 ok

4 Divided * 3,060 3,200 ok

6 Divided * 4,690 4,820 ok

Class II (35 mph or slower posted speed limit)
Lanes  Median B C D E

2 Undivided * 580 1,200 1,280

4 Divided * 890 2,590 2,850

6 Divided * 1,440 4,040 4,280

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Lanes B C D E
4 3,970 5,190 6,200 6,460
6 5,860 7,710 9,190 9,990
8 7,660 10,230 12,170 13,500
10 9,550 12,750 15,190 17,010
Freeway Adjustments
Auxiliary Lanes Ramp
Present in Both Directions Metering
+ 1,800 +5%

UNINTERRUPTED FLOW HIGHWAYS

Lanes Median B C D E
2 Undivided 820 1,550 2,190 2,990
4 Divided 3,170 4,460 5,660 6,260
6 Divided 4,750 6,700 8,480 9,400

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 140 550 1,760
50-84% 170 500 1,650 >1,760
85-100% 670 1,760 >1,760 *x
PEDESTRIAN MODE’

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 250 850
50-84% * 150 780 1,410
85-100% 340 950 1,540 >1,760

BUS MODE (Scheduled Fixed Route)’

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

!Values shown are presented as peak hour two-way volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

% Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 5 Transitioning Areas and

(continued)

Areas Over 5,000 Not In Urbanized Areas 12/18/12
. . Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class I
ASSUMPTIONS
Freeways Highways Class I Class II Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n n
Median (n, nr, 1) n r n y n y r r
Terrain (1,r) 1 1 1 1 1 1 1 1 1
% no passing zone 60
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 1.8 2 2 2 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0
Local adjustment factor 0.85 0.97 0.95
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 4 10 10 4 6
Arrival type (1-6) 4 3 4 4 4 4
Signal type (a, c, p) c c c c c c
Cycle length (C) 120 150 120 150 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.45 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Leve! of . Two-Lane | Multilane Class I Class 11
Service Density - Score Score Buses/hr.
%ffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 | <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 >66.7 <31 > 18 mph > 13 mph <425 | <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 6 Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population® 12/18/12
INTERRUPTED FLOW FACILITIES UNINTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS FREEWAYS
Lanes Median B C D E Lanes B C D E
2 Undivided * 1,220 1,350 ok 4 3,020 4,510 5,490 6,300
4 Divided * 2,790 2,890 ok 6 4,510 6,720 8,220 9,720
6 Divided * 4,300 4,350 ok 8 6,040 8,970 10,960 12,970
Non-State Signalized Roadway Adjustments Freeway Adjustments
(Alter corresponding state volumes Auxiliary Lanes
by the indicated percent.) Present in Both Directions

Non-State Signalized Roadways - 10% +1,800

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment UNINTERRUPTED FLOW HIGHWAYS
Lanes Median Left Lanes  Right Lanes Factors Rural Undeveloped
2 Divided Yes No +5% :
. : Lanes Median B C D E
o Dndivided No No -20% 2 Undivided 440 790 1350 2,710
ulti  Undivided Yes No -5% ..
- - - Yes + 5% 6 Divided 3,680 5,730 7,280 8,240
- . Developed Areas
One-Way Facility Adjustment Lanes Median B C D E
Multiply the corresponding two-directional 2 Undivided 820 1.550 2.190 2.99(0

volumes in this table by 0.6 4 Divided 2460 3860 4970 5660

6  Divided 3,680 5,790 7,440 8,500

Passing Lane Adjustments

Alter LOS B-D volumes in proportion to the passing lane length to
BICYCLE MODE? the highway segment length

(Multiply motorized vehicle volumes shown below by number of

directional roadway lanes to determine two-way maximum service

volumes.) Umnte:rrupted Flon Highway AdJust.ments
Lanes Median Exclusive left lanes Adjustment factors
.. o
Rural Undeveloped 2 Divided Yes +50A’
Paved Shoulder/Bicycle Multi  Undivided Yes 5%
. .. Hzo
Lane Coverage B C D E Multi  Undivided No 25%
0-49% * 120 190 300
50-84% 100 200 310 >1 ’0 10 1Va?.lesthshowtn arebpi'e/s;ntid as geak hlour two—ytsiaylxllo lltn:e(si f’(;‘l}‘:e\t]ellys[ o(fiservic: and
are for the automobile/truck modes unless specifically stated. This table does no
85-100% 250 370 1 5760 >1 7760 constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
Developed Areas planning applications. The table and deriving computer models should not be used for
: corridor or intersection design, where more refined techniques exist. Calculations are
Paved Shoulder/Blcycle based on planning applications of the Highway Capacity Manual and the Transit
Lane COVerage B C D E Capacity and Quality of Service Manual.
_400, *
0-49 ? 220 460 1’480 2 Level of service for the bicycle and pedestrian modes in this table is based on number
50-84% 170 430 1 :270 >1 ’760 of motorized vehicles, not number of bicyclists or pedestrians using the facility.
85-100% 560 1,760 >1,760 *E
’ ’ * Cannot be achieved using table input value defaults.
2
PEDESTRIAN MODE

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.) achievable because there is no maximum vehicle volume threshold using table input
value defaults.
Sidewalk Coverage B C D E
0—49% * * 220 840 Source:
50-84% * 120 780 1.390 Florida Department of Transportation
2 .
Systems Planning Office
0,
85-100% 320 940 1 a5 60 >1 3820 www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm
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TABLE 6

(continued)

Generalized Peak Hour Two-Way Volumes for Florida’s

Rural Undeveloped Areas and

Developed Areas Less Than 5,000 Population

12/18/12
INPUT VALUE Uninterrupted Flow Facilities Interrupted Flow Facilities
ASSUMPTIONS ) . . .
Freeways Highways Arterials Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Area type (ru, rd) rural ru ru rd rd rd rd ru rd rd
Number of through lanes (both dir.) 4-8 2 4-6 2 4-6 2 4-6 4 4 2
Posted speed (mph) 70 55 65 50 55 45 45 55 45 45
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n,y) n
Median (n, nr, 1) n r n r n T r r n
Terrain (,r) 1 1 1 1 1 1 1 1 1 1
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 1.9 22 4 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.105 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.550 0.550 0.550 0.570 0.570 0.550
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,300 1,700 2,200 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 12.0 5.0 12.0 4.0 4.0 3.0 3.0 6.0 3.5 3.0
Local adjustment factor 0.84 0.88 0.73 0.97 0.82
% left turns 12 12 12 12
% right turns 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 6 2 4 4
Arrival type (1-6) 3 3 3 3 3
Signal type (a, c, p) c c a a a
Cycle length (C) 90 90 60 90 90
Effective green ratio (g/C) 0.44 0.44 0.37 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n,50%.,y| n,50%.,y n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, w) t t
Sidewalk (n, y) n,50%,y
Sidewalk/roadway separation(a, t,w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Highways
Leve! of Freeways Two-Lane ru Two-Lane rd Multilane ru Multilane rd
Service Density Yotsf ats %ffs Density Density
B <14 <50 <55 >83.3 <14 <14
C <22 <65 <50 >75.0 <22 <22
D <29 <80 <45 > 66.7 <29 <29
E <36 > 80 <40 >58.3 <34 <3#
Level of Arterials Bicycle Pedestrian
Service Major City/Co.(ats) Score Score
B > 31 mph <275 <275
C >23 mph <3.50 <3.50
D > 18 mph <425 <425
E > 15 mph <5.00 <5.00

%tsf = Percent time spent following %ffs = Percent of free flow speed ats = Average travel speed ru = Rural undeveloped rd = Rural developed
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 7

INTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS

Class I (40 mph or higher posted speed limit)

Lanes Median B C D E

1 Undivided * 830 880 wk

2 Divided * 1,910 2,000 wk

3 Divided * 2,940 3,020 ok

4 Divided * 3,970 4,040 ok

Class II (35 mph or slower posted speed limit)
Lanes Median B C D E

1 Undivided * 370 750 800

2 Divided * 730 1,630 1,700

3 Divided * 1,170 2,520 2,560

4 Divided * 1,610 3,390 3,420

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

1 Divided Yes No +5%

1 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding directional
volumes in this table by 1.2

Urbanized Areas’

12/18/12

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Lanes B C D E
2 2,260 3,020 3,660 3,940
3 3,360 4,580 5,500 6,080
4 4,500 6,080 7,320 8,220
5 5,660 7,680 9,220 10,360
6 7,900 10,320 12,060 12,500
Freeway Adjustments
Auxiliary Ramp
Lane Metering
+ 1,000 +5%
UNINTERRUPTED FLOW HIGHWAYS
Lanes Median B C D E
1 Undivided 420 840 1,190 1,640
2 Divided 1,810 2,560 3,240 3,590
3 Divided 2,720 3,840 4,860 5,380
Uninterrupted Flow Highway Adjustments
Lanes Median Exclusive left lanes ~ Adjustment factors
1 Divided Yes +5%
Multi  Undivided Yes -5%
Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 150 390 1,000
50-84% 110 340 1,000 >1,000
85-100% 470 1,000 >1,000 Hox
PEDESTRIAN MODE®

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 140 480
50-84% * 80 440 800
85-100% 200 540 880  >1,000

BUS MODE (Scheduled Fixed Route)

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

'Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

% Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm
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TABLE 7 Generalized Peak Hour Directional Volumes for Florida’s

(continued) Urbanized Areas 12/18/12
. . Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class I
ASSUMPTIONS
Freeways Highways Class I Class II Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (lu, u) lu u u u u u u u u
Number of through lanes (both dir.) 4-12 2 4-6 2 4-8 2 4-8 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Aucxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r
Terrain (1,r) 1 1 1 1 1 1 1 1 1
% no passing zone 80
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 5 5 2 2 1.9 1.8 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.547 0.550 0.550 0.550 0.560 0.565 0.560 0.565 0.565
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 4.0 2.0 2.0 1.0 1.0 1.0 1.0 2.5 2.0
Local adjustment factor 091 0.97 0.98
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Arrival type (1-6) 3 3 4 4 4 4
Signal type (a, ¢, p) c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.44 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, w) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level of Density Two-Lane Multilfine Class I Class II Score Score Buses/hr.
Service %ffs Density ats ats
B <17 >83.3 <17 >31 mph > 22 mph <275 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 8

INTERRUPTED FLOW FACILITIES

Transitioning and
Areas Over 5,000 Not In Urbanized Areas'

12/18/12

UNINTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS FREEWAYS
. L Lanes B C D E
Cla.ss I (40 mph or higher posted speed limit) P 2.200 2.880 3,440 3,580
Lanes  Median B ¢ b E 3 3,260 4,280 5,100 5,540
I Undivided 710 800 4 4.260 5,680 6,760 7,500
2 Divided : 1740 1820 ** 5 5300 7,080 8,440 9,440
3 Divided * 2,670 2,740 ok ’ ’ ’ ’
Class II (35 mph or slower posted speed limit) Freeway Adjustments
Lanes Median B C D E Auxiliary Ramp
1 Undivided * 330 680 720 Lane Metering
2 Divided * 500 1,460 1,600 +1,000 +5%
3 Divided * 810 2,280 2,420
Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment UNINTERRUPTED FLOW HIGHWAYS
Lanes Median Left Lanes  Right Lanes Factors Lanes  Median B C D E
1 Divided Yes No +5% 1 Undivided 450 850 1,200 1,640
2 Undivided No No -20% 2 Divided 1,740 2,450 3,110 3,440
Multi  Undivided Yes No -5% 3 Divided 2,610 3,680 4,660 5,170
Multi  Undivided No No -25%
- - - Yes +5% Uninterrupted Flow Highway Adjustments
Lanes Median Exclusive left lanes Adjustment factors
One-Way Facility Adjustment 1 Divided Yes +5%
Multiply the cqrresponding directional Multi  Undivided Yes 5%
volumes in this table by 1.2 Multi  Undivided No 25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)

Paved

Shoulder/Bicycle

Lane Coverage B C D E
0-49% * 140 320 1,000
50-84% 100 280 940  >1,000
85-100% 380 1,000  >1,000 *k

PEDESTRIAN MODE’

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 140 480
50-84% * 80 440 800
85-100% 200 540 880  >1,000

BUS MODE (Scheduled Fixed Route)

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

'Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

% Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
D-15




Generalized Peak Hour Directional Volumes for Florida’s

TABLE 8 Transitioning and

(continued)

Areas Over 5,000 Not In Urbanized Areas 12/18/12
. . Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class I
ASSUMPTIONS
Freeways Highways Class I Class IT Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Aucxiliary lanes (n,y) n n
Median (n, nr, 1) n r n y n y r r
Terrain (L,r) 1 1 1 1 1 1 1 1 1
% no passing zone 60
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 1.8 2 2 2 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0
Local adjustment factor 0.85 0.97 0.95
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 4 10 10 4 6
Arrival type (1-6) 4 3 4 4 4 4
Signal type (a, c, p) c c c c c
Cycle length (C) 120 150 120 150 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.45 0.44 0.44
CONTROL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Leve! of . Two-Lane | Multilane Class I Class 11
Service Density - Score Score Buses/hr.
%ffs Density ats ats
B <17 >83.3 <17 >31 mph >22 mph <275 | <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 | <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <500 | <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Directional Volumes for Florida’s
Rural Undeveloped Areas and

TABLE 9

Developed Areas Less Than 5,000 Population®

INTERRUPTED FLOW FACILITIES

12/18/12

UNINTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS

Lanes Median B C D E

1 Undivided * 670 740 roE

2 Divided * 1,530 1,580 HoE

3 Divided * 2,360 2,400 ok

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

1 Divided Yes No +5%

1 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding directional

volumes in this table by 1.2

FREEWAYS
Lanes B C D E
2 1,680 2,500 3,040 3,500
3 2,500 3,720 4,560 5,400
4 3,360 4,980 6,080 7,200

Freeway Adjustments
Auxiliary Lanes
Present in Both Directions
+ 1,000

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Rural Undeveloped
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 70 110 170
50-84% 60 120 180 580
85-100% 140 210 1,000 >1,000
Developed Areas
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 120 260 840
50-84% 100 240 720 1,000
85-100% 320 1,000 >1,000 *x
PEDESTRIAN MODE’

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C
0-49% * *
50-84% * 80
85-100% 180 520

D E
120 460
430 770
860 >1,000

UNINTERRUPTED FLOW HIGHWAYS

Rural Undeveloped

Lanes Median B C D E
1 Undivided 240 430 740 1,490
2 Divided 1,340 2,100 2,660 3,020
3 Divided 2,020 3,150 4,000 4,530

Developed Areas

Lanes Median B C D E
1 Undivided 450 850 1,200 1,640
2 Divided 1,350 2,120 2,730 3,110
3 Divided 2,020 3,180 4,090 4,670

Passing Lane Adjustments
Alter LOS B-D volumes in proportion to the passing lane length to
the highway segment length

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes Adjustment factors
1 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

'Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

% Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation
Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/d efault.shtm
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TABLE 9

(continued)

Generalized Peak Hour Directional Volumes for Florida’s
Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population

12/18/12
INPUT VALUE Uninterrupted Flow Facilities Interrupted Flow Facilities
ASSUMPTIONS ) . . .
Freeways Highways Arterials Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Area type (ru, rd) rural ru ru rd rd rd rd ru rd rd
Number of through lanes (both dir.) 4-8 2 4-6 2 4-6 2 4-6 4 4 2
Posted speed (mph) 70 55 65 50 55 45 45 55 45 45
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n,y) n
Median (n, nr, 1) n r n r n T r r n
Terrain (,r) 1 1 1 1 1 1 1 1 1 1
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 1.9 22 4 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.105 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.550 0.550 0.550 0.570 0.570 0.550
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,300 1,700 2,200 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 12.0 5.0 12.0 4.0 4.0 3.0 3.0 6.0 3.5 3.0
Local adjustment factor 0.84 0.88 0.73 0.97 0.82
% left turns 12 12 12 12
% right turns 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 6 2 4 4
Arrival type (1-6) 3 3 3 3 3
Signal type (a, c, p) c c a a a
Cycle length (C) 90 90 60 90 90
Effective green ratio (g/C) 0.44 0.44 0.37 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n,50%.,y| n,50%.,y n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, u) t t
Sidewalk (n, y) n,50%,y
Sidewalk/roadway separation(a, t,w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Highways
Leve! of Freeways Two-Lane ru Two-Lane rd Multilane ru Multilane rd
Service Density Yotsf ats %ffs Density Density
B <14 <50 <55 >83.3 <14 <14
C <22 <65 <50 >75.0 <22 <22
D <29 <80 <45 > 66.7 <29 <29
E <36 >80 <40 >58.3 <34 <3#
Level of Arterials Bicycle Pedestrian
Service Major City/Co.(ats) Score Score
B > 31 mph <275 <275
C > 23 mph <3.50 <3.50
D > 18 mph <425 <425
E > 15 mph <5.00 <5.00

%tsf = Percent time spent following %ffs = Percent of free flow speed ats = Average travel speed ru = Rural undeveloped rd = Rural developed
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APPENDIX E — EXISTING INTERSECTION LOS AND QUEUING ANALYSIS




HCM 2010 TWSC Existing Traffic - AM Peak
3: Airport Blvd. & Rawson Ln.

Int Delay, siveh 2.7

Vol, veh/h 2 916 73 196 606 8 8 0 78 3 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - Stop - - None
Storage Length 165 - - 385 - - - - 250 -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0

Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 922 92 92 92 92 92 922 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 9% 79 213 659 3 9 0 8 3 1 2

Conflicting Flow Al 662 0 0 1075 0 0 1796 2128 538 1588 2165 331
Stage 1 - - - - - - 1040 1040 - 1086 1086 -
Stage 2 - - - - - - 756 1088 - 502 1079 -

Critical Hdwy 414 - - 414 - - 754 654 6.94 754 654 6.94

Critical Hdwy Stg 1 - - - - - - 6.54 554 - 6.54 554 -

Critical Hdwy Stg 2 - - - - - - 6.54 554 - 6.54 5.54 -

Follow-up Hdwy 2.22 - - 2.22 - - 352 402 332 352 402 332

Pot Cap-1 Maneuver 922 - - 644 - - 50 49 488 72 47 665
Stage 1 - - - - - 246 306 - 231 291 -
Stage 2 - - - - - - 366 290 - 520 293

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 922 - - 644 - - 36 33 488 44 31 665

Mov Cap-2 Maneuver - - - - - - 36 33 - 44 31 -
Stage 1 - - - - - - 245 305 - 230 195
Stage 2 - - - - - - 243 194 - 429 292

HCM Control Delay, s 0 3.2 25.1 74.8
HCM LOS D F

Capacity (veh/h) 36 488 922 - - 644 - - 58
HCM Lane V/C Ratio 0.242 0.174 0.002 - - 0331 - - 0.112
HCM Control Delay (s) 1343 139 89 - - 133 - - 748
HCM Lane LOS F B A - - B - - F
HCM 95th %tile Q(veh) 08 06 0 - - 14 - - 04
ESRP Corp. Synchro Report
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HCM 2010 TWSC Existing Traffic - PM Peak
3: Airport Blvd. & Rawson Ln.

Int Delay, siveh 4

Vol, veh/h 1 697 28 142 692 6 26 2 219 3 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - Stop - - None
Storage Length 165 - - 385 - - - - 250 -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0

Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 922 92 92 92 92 92 922 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 758 30 154 752 7 28 2 238 3 0 2

Conflicting Flow Al 759 0 0 788 0 0 1460 1842 394 1446 1854 379
Stage 1 - - - - - - 775 775 - 1064 1064 -
Stage 2 - - - - - - 685 1067 - 382 790 -

Critical Hdwy 414 - - 414 - - 754 654 6.94 754 654 6.94

Critical Hdwy Stg 1 - - - - - - 6.54 554 - 6.54 554 -

Critical Hdwy Stg 2 - - - - - - 6.54 554 - 6.54 5.54 -

Follow-up Hdwy 2.22 - - 2.22 - - 352 402 332 352 402 332

Pot Cap-1 Maneuver 848 - - 827 - - 90 74 605 92 73 619
Stage 1 - - - - - - 357 406 - 238 298 -
Stage 2 - - - - - - 404 297 - 612 400

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 848 - - 827 - - 77 60 605 46 59 619
Mov Cap-2 Maneuver - - - - - - 77 60 - 46 59 -
Stage 1 - - - - - - 357 406 - 238 243
Stage 2 - - - - - - 328 242 - 369 400

HCM Control Delay, s 0 1.7 225 58.2
HCM LOS © F

Capacity (veh/h) 75 605 848 - - 827 - - 73
HCM Lane V/C Ratio 0.406 0.393 0.001 - - 0.187 - - 0.074
HCM Control Delay (s) 825 148 93 - - 103 - - 582
HCM Lane LOS F B A - - B - - F
HCM 95th %tile Q(veh) 16 19 0 - - 07 - - 02
ESRP Corp. Synchro Report
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Lanes, Volumes, Timings

Existing Traffic - AM Peak
6: Airport Blvd. & Hancock Ln.

Ao AN
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & L S S N if
Volume (vph) 10 843 681 82 136 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 55 0 0 65
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 5085 3483 0 1770 1583
FIt Permitted 0.239 0.950
Satd. Flow (perm) 445 5085 3483 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 18 51
Link Speed (mph) 30 30 25
Link Distance (ft) 156 276 522
Travel Time (s) 35 6.3 14.2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 916 829 0 148 51
Turn Type pm+pt NA NA Prot  Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Total Split (s) 11.0 56.0 45.0 340 340
Total Lost Time (s) 6.0 5.6 6.7 5.9 5.9
Act Effct Green (s) 500 504 471 281 281
Actuated g/C Ratio 056 056 052 031 031
vlc Ratio 003 032 045 027 0.10
Control Delay 9.2 110 7.4 24.9 7.2
Queue Delay 0.0 0.1 0.3 0.0 0.0
Total Delay 92 111 7.7 24.9 7.2
LOS A B A © A
Approach Delay 111 7.7 20.4
Approach LOS B A ©
Queue Length 50th (ft) 3 95 38 63 0
Queue Length 95th (ft) 10 121 258 112 25
Internal Link Dist (ft) 76 196 442
Turn Bay Length (ft) 55 65
Base Capacity (vph) 320 2847 1831 552 529
Starvation Cap Reductn 0 0 418 0 0
Spillback Cap Reductn 0 582 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 003 040 059 027 0.0

ESRP Corp.
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Lanes, Volumes, Timings Existing Traffic - AM Peak
6: Airport Blvd. & Hancock Ln.

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 11 (12%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  6: Airport Blvd. & Hancock Ln.
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Lanes, Volumes, Timings

Existing Traffic - AM Peak
8: Airport Blvd. & I-110 West Ramps

Ay v ANt A2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 F % 44 N g
Volume (vph) 0 853 133 133 508 0 0 0 0 524 1 287
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 205 0 0 0 270 265
Storage Lanes 0 1 2 0 0 0 1 2
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3539 1583 3433 3539 0 0 0 0 1681 1686 2787
FIt Permitted 0.950 0.950 0.953
Satd. Flow (perm) 0 3539 1583 3433 3539 0 0 0 0 1681 1686 2787
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 145 312
Link Speed (mph) 30 30 30 40
Link Distance (ft) 276 572 349 414
Travel Time (s) 6.3 13.0 7.9 7.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 927 145 145 552 0 0 0 0 285 286 312
Turn Type NA  Perm Prot NA Prot NA  Perm
Protected Phases 2 1 6 7 4
Permitted Phases 2 4
Total Split (s) 346 346 130 476 424 424 424
Total Lost Time (s) 6.5 6.5 6.9 7.4 6.4 6.4 6.4
Act Effct Green (s) 281 281 6.1 402 36.0 360 360
Actuated g/C Ratio 031 031 007 045 040 040 040
vlc Ratio 084 024 062 035 042 042 024
Control Delay 30.3 30 535 171 220 220 2.6
Queue Delay 3.6 04 0.0 0.1 0.0 0.0 0.0
Total Delay 33.9 34 535 172 220 220 2.6
LOS © A D B © © A
Approach Delay 29.8 24.7 15.1
Approach LOS © © B
Queue Length 50th (ft) 265 4 42 104 121 121 0
Queue Length 95th (ft) #348 8 #17 143 193 193 26
Internal Link Dist (ft) 196 492 269 334
Turn Bay Length (ft) 205 270 265
Base Capacity (vph) 1104 593 232 1580 672 674 1302
Starvation Cap Reductn 108 171 0 0 0 0 0
Spillback Cap Reductn 0 0 0 146 0 0 12
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 093 034 063 038 042 042 024
ESRP Corp. Synchro Report
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Lanes, Volumes, Timings Existing Traffic - AM Peak
8: Airport Blvd. & I-110 West Ramps

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 13 (14%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 23.6 Intersection LOS: C
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  8: Airport Blvd. & I-110 West Ramps

¥ o1 —*2 (R lm
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Lanes, Volumes, Timings

Existing Traffic - PM Peak
6: Airport Blvd. & Hancock Ln.

Ao AN
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & L S S N if
Volume (vph) 39 905 836 117 83 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 55 0 0 65
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 5085 3476 0 1770 1583
FIt Permitted 0.155 0.950
Satd. Flow (perm) 289 5085 3476 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 15
Link Speed (mph) 30 30 25
Link Distance (ft) 156 276 522
Travel Time (s) 35 6.3 14.2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 984 1036 0 90 15
Turn Type pm+pt NA NA Prot  Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Total Split (s) 11.0 56.0 45.0 340 340
Total Lost Time (s) 6.0 5.6 6.7 5.9 5.9
Act Effct Green (s) 500 504 427 281 281
Actuated g/C Ratio 056 056 047 031 031
vlc Ratio 017 035 0.62 016 0.03
Control Delay 108 112 6.7 235 106
Queue Delay 0.0 0.1 0.1 0.0 0.0
Total Delay 108 113 6.8 235 106
LOS B B A © B
Approach Delay 11.3 6.8 21.6
Approach LOS B A ©
Queue Length 50th (ft) 10 104 250 37 0
Queue Length 95th (ft) 25 131 234 73 14
Internal Link Dist (ft) 76 196 442
Turn Bay Length (ft) 55 65
Base Capacity (vph) 242 2847 1660 552 504
Starvation Cap Reductn 0 0 69 0 0
Spillback Cap Reductn 0 563 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 017 043 065 0.16  0.03

ESRP Corp.
JT

Synchro Report
11/7/2016



Lanes, Volumes, Timings Existing Traffic - PM Peak
6: Airport Blvd. & Hancock Ln.

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 11 (12%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 9.6 Intersection LOS: A
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  6: Airport Blvd. & Hancock Ln.

ESRP Corp. Synchro Report
JT 11/7/2016



Lanes, Volumes, Timings

Existing Traffic - PM Peak
8: Airport Blvd. & I-110 West Ramps

Ay v ANt A2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 F % 44 N g
Volume (vph) 0 908 78 131 840 0 0 0 0 288 0 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 205 0 0 0 270 265
Storage Lanes 0 1 2 0 0 0 1 2
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3539 1583 3433 3539 0 0 0 0 1681 1681 2787
FIt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 0 3539 1583 3433 3539 0 0 0 0 1681 1681 2787
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 137
Link Speed (mph) 30 30 30 40
Link Distance (ft) 276 572 349 414
Travel Time (s) 6.3 13.0 7.9 7.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 987 85 142 913 0 0 0 0 156 157 134
Turn Type NA  Perm Prot NA Prot NA  Perm
Protected Phases 2 1 6 7 4
Permitted Phases 2 4
Total Split (s) 356 356 120 476 424 424 424
Total Lost Time (s) 6.5 6.5 6.9 7.4 6.4 6.4 6.4
Act Effct Green (s) 29.1 291 51 402 36.0 360 360
Actuated g/C Ratio 032 032 006 045 040 040 040
vlc Ratio 086 014 073 058 023 023 011
Control Delay 29.5 16 646 204 190 191 33
Queue Delay 1.4 0.0 0.0 04 0.0 0.0 0.0
Total Delay 30.9 16 646 208 190 191 3.3
LOS © A E © B B A
Approach Delay 28.5 26.7 14.3
Approach LOS © © B
Queue Length 50th (ft) 281 2 41 196 60 61 0
Queue Length 95th (ft) #386 4 #37 256 106 107 18
Internal Link Dist (ft) 196 492 269 334
Turn Bay Length (ft) 205 270 265
Base Capacity (vph) 1144 596 194 1580 672 672 1197
Starvation Cap Reductn 51 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 241 0 0 8
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 090 014 073 0.8 023 023 o011
ESRP Corp. Synchro Report
JT 11/7/2016



Lanes, Volumes, Timings Existing Traffic - PM Peak
8: Airport Blvd. & I-110 West Ramps

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 13 (14%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 25.3 Intersection LOS: C
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  8: Airport Blvd. & I-110 West Ramps
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APPENDIX F— TRAVEL TIME FIELD DATA
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APPENDIX G— FUTURE DEVELOPMENT INTERSECTION LOS AND QUEUING
ANALYSIS




HCM 2010 TWSC Future Traffic - AM Peak
3: Airport Blvd. & Rawson Ln.

Int Delay, siveh 4.3

Vol, veh/h 2 906 53 108 638 4 38 0 42 3 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - Stop - - None
Storage Length 165 - - 385 - - - - 250 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - 0

Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 922 92 92 92 92 92 922 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 98 58 117 693 4 41 0 46 3 1 2

Conflicting Flow Al 698 0 0 1042 0 0 1600 1951 521 1427 1977 349
Stage 1 - - - - - - 1018 1018 - 930 930 -
Stage 2 - - - - - - 582 933 - 497 1047 -

Critical Hdwy 414 - - 414 - - 754 654 6.94 754 654 6.94

Critical Hdwy Stg 1 - - - - - - 6.54 554 - 6.54 554 -

Critical Hdwy Stg 2 - - - - - - 6.54 554 - 6.54 5.54 -

Follow-up Hdwy 2.22 - - 2.22 - - 352 402 332 352 402 332

Pot Cap-1 Maneuver 894 - - 663 - - 71 64 500 9% 61 647
Stage 1 - - - - - - 254 313 - 287 344 -
Stage 2 - - - - - - 466 343 - 523 303

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 894 - - 663 - - 60 53 500 75 50 647
Mov Cap-2 Maneuver - - - - - - 60 53 - 75 50 -
Stage 1 - - - - - - 253 312 - 286 283
Stage 2 - - - - - - 381 282 - 474 302

HCM Control Delay, s 0 1.7 77.2 45.7
HCM LOS F E

Capacity (veh/h) 60 500 894 - - 663 - - 95
HCM Lane V/C Ratio 0.688 0.091 0.002 - - 0177 - - 0.069
HCM Control Delay (s) 1482 129 9 - - 116 - - 457
HCM Lane LOS F B A - - B - - E
HCM 95th %tile Q(veh) 29 03 0 - - 06 - - 02
ESRP Corp. & EPR PC Synchro Report
JT 10/12/2016



HCM 2010 TWSC Future Traffic - PM Peak
3: Airport Blvd. & Rawson Ln.

Int Delay, siveh 3

Vol, veh/h 1 681 23 88 765 9 32 2 153 3 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - Stop - - None
Storage Length 165 - - 385 - - - - 250 -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0

Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 922 92 92 92 92 92 922 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 740 25 9% 832 10 35 2 166 3 0 2

Conflicting Flow Al 841 0 0 765 0 0 1362 1788 383 1401 1795 421
Stage 1 - - - - - - 755 755 - 1028 1028 -
Stage 2 - - - - - - 607 1033 - 373 767 -

Critical Hdwy 414 - - 414 - - 754 654 6.94 754 654 6.94

Critical Hdwy Stg 1 - - - - - - 6.54 554 - 6.54 554 -

Critical Hdwy Stg 2 - - - - - - 6.54 554 - 6.54 5.54 -

Follow-up Hdwy 2.22 - - 2.22 - - 352 402 332 352 402 332

Pot Cap-1 Maneuver 790 - - 844 - - 107 80 615 100 80 581
Stage 1 - - - - - - 367 415 - 251 310 -
Stage 2 - - - - - - 450 308 - 620 410

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 790 - - 844 - - 97 71 615 65 71 581
Mov Cap-2 Maneuver - - - - - - 97 71 - 65 71 -
Stage 1 - - - - - - 367 414 - 251 275
Stage 2 - - - - - - 397 273 - 449 409

HCM Control Delay, s 0 1 225 42.7
HCM LOS © E

Capacity (veh/h) 95 615 790 - - 844 - - 101
HCM Lane V/C Ratio 0.389 0.27 0.001 - - 0.113 - - 0.054
HCM Control Delay (s) 652 13 96 - - 98 - - 427
HCM Lane LOS F B A - - A - - E
HCM 95th %tile Q(veh) 16 11 0 - - 04 - - 02
ESRP Corp. & EPR PC Synchro Report
JT 10/12/2016



Lanes, Volumes, Timings

Future Traffic - AM Peak
6: Airport Blvd. & Hancock Ln.

Ao AN
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & L S S N if
Volume (vph) 10 798 713 81 178 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 55 0 0 65
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 5085 3486 0 1770 1583
FIt Permitted 0.226 0.950
Satd. Flow (perm) 421 5085 3486 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 17 1
Link Speed (mph) 30 30 25
Link Distance (ft) 156 276 522
Travel Time (s) 35 6.3 14.2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 867 863 0 193 1
Turn Type pm+pt NA NA Prot  Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Total Split (s) 11.0 56.0 45.0 340 340
Total Lost Time (s) 6.0 5.6 6.7 5.9 5.9
Act Effct Green (s) 500 504 471 281 281
Actuated g/C Ratio 056 056 052 031 031
vlc Ratio 004 030 047 035 0.00
Control Delay 9.2 109 7.6 261 170
Queue Delay 0.0 0.1 0.3 0.0 0.0
Total Delay 92 109 7.9 261 170
LOS A B A © B
Approach Delay 10.9 7.9 26.1
Approach LOS B A ©
Queue Length 50th (ft) 3 89 38 84 0
Queue Length 95th (ft) 10 113 274 143 4
Internal Link Dist (ft) 76 196 442
Turn Bay Length (ft) 55 65
Base Capacity (vph) 308 2847 1832 552 494
Starvation Cap Reductn 0 0 398 0 0
Spillback Cap Reductn 0 603 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 004 039 060 035 0.00

ESRP Corp. &EPRPC
JT

Synchro Report
10/12/2016



Lanes, Volumes, Timings Future Traffic - AM Peak
6: Airport Blvd. & Hancock Ln.

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 11 (12%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.47

Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  6: Airport Blvd. & Hancock Ln.

ESRP Corp. & EPR PC Synchro Report
JT 10/12/2016



Lanes, Volumes, Timings

Future Traffic - AM Peak
8: Airport Blvd. & I-110 West Ramps

Ay v ANt A2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 F % 44 N g
Volume (vph) 0 818 229 232 532 0 0 0 0 509 1 279
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 205 0 0 0 270 265
Storage Lanes 0 1 2 0 0 0 1 2
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3539 1583 3433 3539 0 0 0 0 1681 1686 2787
FIt Permitted 0.950 0.950 0.953
Satd. Flow (perm) 0 3539 1583 3433 3539 0 0 0 0 1681 1686 2787
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 249 303
Link Speed (mph) 30 30 30 40
Link Distance (ft) 276 572 349 414
Travel Time (s) 6.3 13.0 7.9 7.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 889 249 252 578 0 0 0 0 276 278 303
Turn Type NA  Perm Prot NA Prot NA  Perm
Protected Phases 2 1 6 7 4
Permitted Phases 2 4
Total Split (s) 336 336 140 476 424 424 424
Total Lost Time (s) 6.5 6.5 6.9 7.4 6.4 6.4 6.4
Act Effct Green (s) 211 2711 71 402 36.0 360 360
Actuated g/C Ratio 030 030 008 045 040 040 040
vlc Ratio 083 038 093 037 041 041 023
Control Delay 32.2 40 832 173 217 218 2.7
Queue Delay 8.6 0.5 0.0 0.1 0.0 0.0 0.0
Total Delay 40.8 45 832 174 217 218 2.7
LOS D A F B © © A
Approach Delay 32.8 374 15.0
Approach LOS © D B
Queue Length 50th (ft) 256 10 74 110 115 116 0
Queue Length 95th (ft) #337 18 #147 151 186 187 26
Internal Link Dist (ft) 196 492 269 334
Turn Bay Length (ft) 205 270 265
Base Capacity (vph) 1065 650 270 1580 672 674 1296
Starvation Cap Reductn 151 135 0 0 0 0 0
Spillback Cap Reductn 0 0 0 158 0 0 13
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 097 048 093 041 041 041 024
ESRP Corp. & EPR PC Synchro Report
JT 10/12/2016



Lanes, Volumes, Timings Future Traffic - AM Peak
8: Airport Blvd. & I-110 West Ramps

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 13 (14%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 28.8 Intersection LOS: C
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  8: Airport Blvd. & I-110 West Ramps
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Lanes and Geometrics

Future Traffic - PM Peak
6: Airport Blvd. & Hancock Ln.

Ao AN
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & L S S N if
Volume (vph) 34 897 801 131 83 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 55 0 0 65
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 5085 3465 0 1770 1583
FIt Permitted 0.162 0.950
Satd. Flow (perm) 302 5085 3465 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 25 29
Link Speed (mph) 30 30 25
Link Distance (ft) 156 276 522
Travel Time (s) 35 6.3 14.2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 37 975 1013 0 90 29
Turn Type pm+pt NA NA Prot  Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Total Split (s) 11.0 56.0 45.0 340 340
Total Lost Time (s) 6.0 5.6 6.7 5.9 5.9
Act Effct Green (s) 500 504 427 281 281
Actuated g/C Ratio 056 056 047 031 031
vlc Ratio 015 034 061 0.16  0.06
Control Delay 105 112 4.9 235 8.7
Queue Delay 0.0 0.1 0.2 0.0 0.0
Total Delay 105 113 5.1 235 8.7
LOS B B A © A
Approach Delay 11.2 5.1 19.9
Approach LOS B A B
Queue Length 50th (ft) 9 102 13 37 0
Queue Length 95th (ft) 22 130 22 73 19
Internal Link Dist (ft) 76 196 442
Turn Bay Length (ft) 55 65
Base Capacity (vph) 249 2847 1656 552 514
Starvation Cap Reductn 0 0 141 0 0
Spillback Cap Reductn 0 576 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 015 043 067 0.16  0.06
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Lanes and Geometrics Future Traffic - PM Peak
6: Airport Blvd. & Hancock Ln.

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 11 (12%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 8.8 Intersection LOS: A
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  6: Airport Blvd. & Hancock Ln.

ESRP Corp. & EPR PC Synchro Report
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Lanes and Geometrics

Future Traffic - PM Peak
8: Airport Blvd. & I-110 West Ramps

Ay v ANt A2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 F % 44 N g
Volume (vph) 0 926 85 209 943 0 0 0 0 279 0 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 205 0 0 0 270 265
Storage Lanes 0 1 2 0 0 0 1 2
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3539 1583 3433 3539 0 0 0 0 1681 1681 2787
FIt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 0 3539 1583 3433 3539 0 0 0 0 1681 1681 2787
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 137
Link Speed (mph) 30 30 30 40
Link Distance (ft) 276 572 349 414
Travel Time (s) 6.3 13.0 7.9 7.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 1007 92 227 1025 0 0 0 0 151 152 114
Turn Type NA  Perm Prot NA Prot NA  Perm
Protected Phases 2 1 6 7 4
Permitted Phases 2 4
Total Split (s) 356 356 120 476 424 424 424
Total Lost Time (s) 6.5 6.5 6.9 7.4 6.4 6.4 6.4
Act Effct Green (s) 29.1 291 51 402 36.0 360 360
Actuated g/C Ratio 032 032 006 045 040 040 040
vlc Ratio 088 015 117 0.65 022 023 010
Control Delay 31.2 17 1577 218 189  19.0 24
Queue Delay 1.8 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 33.1 17 1577 221 189  19.0 24
LOS © A F © B B A
Approach Delay 30.4 46.7 14.4
Approach LOS © D B
Queue Length 50th (ft) 287 2 ~79 231 57 58 0
Queue Length 95th (ft) #399 4 #153 298 103 104 13
Internal Link Dist (ft) 196 492 269 334
Turn Bay Length (ft) 205 270 265
Base Capacity (vph) 1144 596 194 1580 672 672 1197
Starvation Cap Reductn 52 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 160 0 0 5
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 092 015 117 072 022 023 0.0
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Lanes and Geometrics Future Traffic - PM Peak
8: Airport Blvd. & I-110 West Ramps

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 13 (14%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.17

Intersection Signal Delay: 35.4 Intersection LOS: D
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  8: Airport Blvd. & I-110 West Ramps
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