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Report Purpose

This document serves as the final report for the SR 535 Corridor Planning Study. This report provides
an overview of the study, defines the purpose and need, analyzes existing conditions and future no
build/build conditions, and reviews the future alternative development and analysis. This final report
will provide potential improvement alternatives for future phases of project development (i.e.
Concept Development or a Project Development and Environment (PD&E) Study).

Introduction

PROJECT DESCRIPTION

The Florida Department of Transportation (FDOT) District Five conducted a Corridor Planning Study to
evaluate the future needs of SR 535 between US 192 and I-4/Vineland Avenue in northwest Osceola
County/southwest Orange County. The purpose of the Corridor Planning Study was to identify and
evaluate multi-modal alternatives that will be carried forward into future phases of project
development.

The Corridor Planning Study was a precursor to the SR 535 PD&E Study, which is scheduled in
MetroPlan Orlando’s Transportation Improvement Program (TIP) for fiscal year 2019/20. The long
term planning alternative from MetroPlan Orlando’s Long Range Transportation Plan (LRTP) Cost
Feasible Report identified SR 535 to be widened from four to six lanes from US 192 to SR 536 and
widened from six lanes to eight lanes from SR 536 to Vineland Avenue. Due to policy constraints from
the local jurisdictions, the eight lane widening north of SR 536 was removed from consideration for
this study. Applicable pages from the TIP and LRTP are located in Appendix A.

STtuDpYy AREA DESCRIPTION

SR 535 from US 192 to Vineland Avenue is classified as an urban minor arterial oriented southeast to
northwest in unincorporated Osceola and Orange Counties. There are two distinct clusters of
developed parcels at either end of the study corridor separated by large areas of vacant land or
conservation open spaces. The southern cluster from US 192 to the Orange County/Osceola County
Line is characterized by strip suburban retail centers and hotels on the western side of the study
corridor. The majority of land between the Orange County/Osceola County Line and SR 536/World
Center Drive is vacant or marked as conservation or open space. Only a few commercial parcels like
the Lake Buena Vista Factory Stores and a RaceTrac gas station are developed within this segment.
The northern cluster from SR 536/World Center Drive to Vineland Avenue is characterized by hotels,
resorts, multi-family vacation rental apartment complexes, and retail development. The SR 535 study
corridor is displayed in Figure 1.
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Purpose and Need
PURPOSE

The purpose of the SR 535 Corridor Planning Study is to develop and evaluate alternatives to
accommodate future traffic demand and improve bicycle, pedestrian, and transit connectivity.

NEED

The need for the project is based on three primary factors: transportation demand, modal
interrelationships, and safety:

Transportation Demand

Six of the eight segments along SR 535 are operating at level of service (LOS) E or F during the
weekday peak hours, based on the 2016 existing conditions analysis and field review observations.
The Annual Average Daily Traffic (AADT) volumes in 2016 range from a low of 26,900 vehicles per day
(vpd) in the four lane segment to a high of 49,700 in the six lane segment of SR 535. The projected
future year 2040 AADT are anticipated to range from 42,000 vpd in the four lane segment to 70,000
vpd in the six lane segment of SR 535. 2040 demand is projected to be approximately 10,000 to
25,000 vpd higher than the roadway capacities.

Modal Interrelationships

Pedestrian facilities are missing on both the east and west sides of SR 535 between Kyngs Heath Road
and Vistana Drive. There are no bicycle facilities present along the entire length of SR 535 within the
study limits. Large areas of vacant land separate the two developed areas of the study corridor. As
vacant land continues to develop, the need for pedestrian, bicycle, and transit facilities along the SR
535 corridor from Kyngs Heath Road to just south of Vistana Drive to accommodate all modes of
transportation will increase.

Safety

There were a total of 1,142 reported crashes between 2010 and 2014, 521 of which (46 percent)
resulted in at least one injury and seven (7) of which resulted in at least one fatality. The highest crash
type observed was rear end, comprising 61 percent of the total crashes, indicating congestion. Angle
(11 percent) and sideswipe (8 percent) were the second and third highest crash types. Crashes during
non-daylight conditions accounted for 42 percent of the overall crashes.

Of the 1,142 reported crashed between 2010 and 2014, there were 13 pedestrian crashes and five (5)
bicycle crashes during the analysis period and of the seven total fatal crashes, four involved a
pedestrian or bicycle. Six (6) of the 18 pedestrian/bicycle crashes occurred when
pedestrians/bicyclists were walking on the paved shoulder in areas where no sidewalks are present,
with two of those crashes resulting in a fatality. Four (4) pedestrian crashes occurred within marked
crosswalks at Meadow Creek Drive, one of which resulted in a fatality. Analysis of the crash data
indicates a need for complete and enhanced pedestrian/bicycle facilities along the study corridor.
More detail on the safety data presented in this section can be found in the SR 535 Existing
Conditions Summary located in Appendix B.

Final Report
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Developments of Regional Impact (DRIs) and Future Roadway
Improvements

APPROVED DRIs

Figure 2 represents a map of the approved DRIs within the vicinity of the study corridor. The following
is the list of DRIs along the corridor and their current status:

e Little England (west of SR 535, between Osceola Parkway and Orange County/Osceola County
Line) — This DRI is mostly constructed.

e Legacy Park (Osceola Trace) (east of SR 535, between US 192 and Orange County/Osceola
County Line) — land in northwest corner of this DRI (southeast corner of SR 535 and Osceola
Parkway) is currently under construction. Final completion of this DRI is planned for 2017.

e World Gateway (west of SR 535, between Orange County/Osceola County Line and SR
536/World Center Drive) — This DRI has had a few multi-family developments constructed but
for the most part is undeveloped land.

e Wind Song (west of SR 535, between SR 536/World Center Drive and the southern end of the
Sheraton Vistana Resort property) — This DRI is fully constructed.

e Sierra Land (east of SR 535, between SR 536/World Center Drive and Lake Bryan Beach
Boulevard) — This DRl is fully constructed.

e Holiday Inn (east of SR 535, between Meadow Creek Drive and Ski Holiday Drive) — This DRI is
fully constructed.

e Little Lake Bryan (east of SR 535, between Ski Holiday Drive and Vineland Avenue) — This DRl is
fully constructed.

SR 535/VINELAND AVENUE INTERSECTION IMPROVEMENTS

Orange County in coordination with FDOT District 5 will be constructing a second westbound right
turn lane at the SR 535/Vineland Avenue intersection along with an auxiliary turn lane to I-4
eastbound. This project is ranked #4 in the Management and Operations Projects Section of the
MetroPlan Orlando Prioritized Project List for fiscal year 2019/20 through 2039/40.

I-4 BEYOND THE ULTIMATE (BTU)

As part of the I-4 BtU project, the SR 535/Vineland Avenue intersection is proposed to be improved
during the reconstruction of the 1-4/SR 535 interchange. The following summarizes the
improvements:

Final Report
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e The loop ramp from southbound SR 535 to eastbound I-4 will be removed. This will allow the
I-4 eastbound off ramp to SR 535 to be shifted north to better align with Vineland Avenue.

o The eastbound off ramp will feature triple left turn lanes to go northbound onto SR
535.

o The eastbound right turn lane to go southbound on SR 535 is being removed from this
approach. A new loop ramp will take drivers over the SR 535/Vineland Avenue
intersection if they wish to travel southbound on SR 535.

e The southbound through lanes on SR 535 will be grade separated from the SR 535/Vineland
Avenue intersection.

e The westbound dual left turn lanes on Vineland Avenue will be grade separated from the SR
535/Vineland Avenue intersection.

e The northbound right turn lane will be converted to a shared through/right turn lane that will
feed into the auxiliary turn lane onto |-4 eastbound.

Figure 3 displays the SR 535/Vineland Avenue proposed improvements as part of the I-4 BtU project.

Figure 3: SR 535/Vineland Avenue Proposed Improvements
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Existing Environmental, Utility, and Drainage Features

ENVIRONMENTAL FEATURES

Figure 4 displays the wetlands along the SR 535 study corridor. Overall there are not many wetlands
immediately adjacent to the SR 535 study corridor. A large wetland is located in Orange County
around SR 417 on the west side of SR 535. The southern end of a wetland area is located near the SR
535/Poinciana Boulevard intersection just north of Osceola Parkway but is outside of the roadway
right-of-way.

Figure 5 shows habitats for threatened and endangered animal species near the SR 535 study
corridor. Bird habitats for Scrub Jay and Caracara, as well as lizard habitat for Sand Skink exist within
the vicinity of the study corridor. There are two documented locations of Black Bear occurrences in
the northern half of SR 535 study area.

EXISTING UTILITIES

A Sunshine One Call ticket was requested for SR 535 within the project limits in Orange and Osceola
Counties. The Sunshine One Call verified the following utilities along the study corridor:

e Communications/Electric;

e Gas Pipeline;

e Fiber CATV and Phone Lines;

e \Wastewater and Reclaimed Water;
e Fiber Optic;

e Traffic Signals and Fiber;

e \Water;

e Telephone;
e Sewer;

e Qil; and

e Telecom Cable and Fiber.
EXISTING DRAINAGE FEATURES
The following drainage features are present along the SR 535 study corridor:

e Kyngs Heath Road to Poinciana Boulevard and International Drive to Vistana Drive —
o Roadside swales and median ditch bottom inlets (DBIs) with underground pipe.
e Poinciana Boulevard to International Drive —
o Roadside swales; and
o Medians are open drainage with some east/west culverts that drain under roadway to
the roadside.
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e International Drive to Vistana Drive —

o Roadside swales and median ditch bottom inlets (DBIs) with underground pipe.
e Vistana Drive to Vineland Avenue —

o Curb and gutter with existing pipes roadside and in median.

The study corridor falls within the jurisdiction of the South Florida Water Management District
(SFWMD), and is located within the Upper Kissimmee Basin. Lake Kissimmee is an impaired water
body within this basin per reports from the SFWMD website. Reedy Creek Improvement District is the
closest special drainage district to the study corridor, located directly northwest of the corridor.

Within the Upper Kissimmee Basin, SR 535 lies fully within the Shingle Creek Basin in northwest
Osceola County as displayed by the red star on Figure 6. In southwest Orange County, SR 535 lies on
the border between the Reedy Creek Drainage Basin and the Shingle Creek Basin as show by the red
circle on Figure 7.
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Existing and Future Traffic Summary

The information presented in this section has been summarized from the SR 535 Existing Conditions
Summary (Appendix B) and the SR 535 Future Conditions Summary (Appendix C). For more detail on
the existing and future no-build analyses, please reference these two reports.

EXISTING YEAR VOLUMES

The classification counts and turning movement counts taken as a part of this study were adjusted
using a seasonal adjustment factor, obtained from 2015 Florida Traffic Information (FTI) per FDOT

procedures, to estimate 2016 AADT along the segments and turning movement volumes at the
intersections. The collected classification counts did not require axle adjustments. These seasonally
adjusted AADT’s and turning movement volumes were used for the existing conditions analysis. The

existing 2016 segment AADT’s along the study corridor are presented in Table 1 and in Figure 8.

Roadway

Table 1: Existing Segment Volumes

Count Type

Count Dates

ADT

Axle Ad;.

Factor

Seasonal
Adj. Factor

US 192 to Kyngs Heath Road Clati;::a:iron 41(/1123//1166' 28,570 |  1.00 0.99 28,300

pohmesion e bodlovnd | Classfication wiyie | 92| 10 | 0% | ass00

O Norkd contorDrve. | clasifieation Sie | %73 | 100 | 0ss | asao

oot Shets— [OTCo oo s | | || wow

 ineiond vt Clasifcation Aiyie |08 | 100 | oss | 49700

North of Vineland Avenue Clati;::a‘iiron 44//1123//1166' 57,934 | 1.00 0.99 57,400
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EXISTING TRAFFIC OPERATIONS

In order to identify problem segments and intersections along the SR 535 study corridor, an existing
traffic operations analysis was completed using Highway Capacity Manual (HCM) methodologies. This
section describes the AM and PM peak hour HCM segment/intersection analysis results which helped
in identifying future improvements.

Existing Segment Operations

The FDOT maintains a policy and procedure addressing the operating LOS targets for the State
Highway System. The term “level of service” is defined as the system of six designated ranges from
“A” (best) to “F” (worst) used to evaluate roadway facility performance. The LOS targets for a specific
facility are defined by the area type it is located within. Roadways classified as within an urbanized
area have a LOS target of D whereas roadways classified outside an urbanized area have a LOS target
of C. Due to SR 535 being classified as an urban minor arterial, the LOS target is D within the study
limits.

For the purpose of the segment analysis, SR 535 was divided into eight (8) individual segments
between the nine (9) signalized intersections included in the study area. The eight segments are
displayed on Figure 9 and summarized below:

e Segment 1—-SR 535 from US 192 to Kyngs Heath Road

e Segment 2 — SR 535 from Kyngs Heath Road to Osceola Parkway Eastbound On-Ramp

e Segment 3 — SR 535 from Osceola Parkway Eastbound On-Ramp to Poinciana Boulevard
e Segment 4 — SR 535 from Poinciana Boulevard to Polynesian Isle Boulevard

e Segment 5— SR 535 from Polynesian Isle Boulevard to LBV Factory Stores Drive

e Segment 6 — SR 535 from LBV Factory Stores Drive to SR 536/World Center Drive

e Segment 7 — SR 535 from SR 536/World Center Drive to Meadow Creek Drive

e Segment 8 — SR 535 from Meadow Creek Drive to Vineland Avenue

Two analyses were performed to identify segment deficiencies along the SR 535 corridor:

1. LOS evaluation based on the FDOT Generalized LOS Tables; and
2. LOS evaluation based on HCM (2010) Methodologies.

FDOT GENERALIZED LOS EVALUATION

An evaluation of the existing LOS along SR 535 was performed by comparing segment AADT’s versus
the LOS volume threshold from the FDOT Generalized LOS Tables found in the 2013 FDOT Quality/LOS
Handbook. Every segment of SR 535 is characterized as an urban state signalized arterial with a 40
MPH or higher posted speed limit, thus Class 1 volume thresholds from Table 1 — Generalized Annual
Average Daily Volumes for Urbanized Areas were used. The volume thresholds were increased by 5
percent due to the presence of exclusive right turn lanes at the signalized intersections.
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The volume threshold for the segment between Poinciana Boulevard and Polynesian Isle Boulevard
was obtained from the FDOT District 5 LOS_ALL_Spreadsheet because no volume threshold for a five
lane facility is present in the Generalized LOS Tables. Appendix D contains Table 1 from the
Generalized LOS Tables.

As displayed in Table 2, SR 535 between Polynesian Isle Boulevard and SR 536/World Center Drive
does not meet the LOS target based on the FDOT generalized LOS evaluation.

Table 2: FDOT Generalized LOS Analysis

. Existin
Area Segment Speed FDOTLOS Adjusted LOS g
Segment Type Type Limit Target Volume Target Volumes Below
yp P g g LOS Target?
US 192 to Kyngs Heath 28.300| Urban Slgnall.zed 50 D 41,790 N
Road Arterial
Kyngs Heath Road to . .
Osceola Parkway ~ |26,900| Urban Sfr:zl:raeld 50 D 41,790 N
Eastbound On-Ramp
Osceola Parkway Sienalized
Eastbound On-Ramp to |26,900| Urban g . 50 D 41,790 N
o Arterial
Poinciana Boulevard
Pomcna?na Boulevard to 46,800| Urban Slgnall.zed 50 D 52,340 N
Polynesian Isle Boulevard Arterial
Polynesian Isle signalized
Boulevard to LBV 44,300 Urban & . 50 D 41,790 Y
. Arterial
Factory Stores Drive
LBV Factory Stores Drive signalized
to SR 536/World Center|44,300| Urban & . 50 D 41,790 Y
. Arterial
Drive
SR 536/World Center Sienalized
Drive to Meadow Creek [47,000| Urban g . 50 D 62,900 N
. Arterial
Drive
I\/Ieac':low Creek Drive to 49,700| Urban Slgnall.zed 45 D 62,900 N
Vineland Avenue Arterial

*Source: 2013 FDOT Quality/LOS Handbook Tables

The FDOT generalized LOS analysis methodology is a sketch-planning level tool developed to provide
a quick review of capacity and LOS for the roadway being studied. HCM methodologies are the most
widely used for analyzing existing facilities and future improvements to corridors. A more detailed
analysis is needed beyond what the generalized LOS tables can provide thus the reason for a HCM
level segment and intersection analysis.

EXISTING CONDITIONS SEGMENT LOS EVALUATION

A HCM 2010 Urban Street Segment analysis was performed for the eight SR 535 study segments. This
methodology is applicable for segments less than two miles in length between signalized
intersections. The HCM 2010 section 17.1 was referenced to evaluate the segment LOS based on the
average travel speed (ATS) as a percentage of the base free flow speed (%BFFS). The LOS thresholds
for urban street segments are summarized in Table 3.
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Table 3: LOS for Urban Street Segments (HCM 2010)

Travel Speed as a Percentage of Free
Flow Speed (%)
>85
>67 — 85
>50-67
>40 - 50
>30-40
<30

m MmO |0 |w|>

The segment analysis was performed for the AM and PM peak hours in the northbound and
southbound directions for each SR 535 segment. Table 4 and Table 5 display the results from the
HCM analysis and the existing conditions LOS for each segment. Appendix D contains the HCM inputs
and the various outputs/calculations for the segment analysis.

From field reviews performed by the Study Team, significant queuing was observed along SR 535 in
both the southbound and northbound directions during the peak hours. In most cases, the queuing
extended through adjacent signalized intersections. Due to this level of congestion, the signalized
intersections are not processing the full traffic demand volumes of the corridor. With latent demand
not being accounted for in the operational analysis, some segments are being reported as having
acceptable LOS where the Study Team observed significant queuing and delays. Thus in cases where a
segment was experiencing significant queuing extending through adjacent signalized intersections, a
default LOS of F was reported.

As displayed in Table 4, SR 535 in the northbound direction between Osceola Parkway and SR
536/World Center Drive experiences LOS E or lower in the AM peak hour. This was confirmed during
the field review, where queued traffic was observed extending from LBV Factory Stores Drive through
the Polynesian Isle Boulevard signalized intersection to Poinciana Boulevard.

During the PM peak hour, multiple northbound segments of SR 535 experienced LOS E or F
conditions, as displayed in Table 5. Primary queuing/congestion was observed between Osceola
Parkway and Poinciana Boulevard, Polynesian Isle Boulevard to SR 536/World Center Drive, and
Meadow Creek Drive to Vineland Avenue.

During the PM peak hour in the southbound direction, queuing was observed extending from the LBV
Factory Stores intersection through SR 536/World Center Drive intersection to the Meadow Creek
Drive intersection (a distance of 1.65 miles).

SR 535 from Kyngs Heath Road to US 192 in the southbound direction experiences low average travel
speeds and a LOS of F in both the AM and PM peak hours due to the short segment length and the
southbound delay experienced at the SR 535/US 192 intersection.
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Table 4: HCM LOS Evaluation Results — AM Peak Hour

Average Segment LOS
Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?
Northbound Direction
US 192 to Kyngs Heath Road 46.2 29.0 63% C N
Kyngs Heath Road to Osceola Parkway 503 325 65% c N
Eastbound On-Ramp
Osceola Park.wa.y Eastbound On-Ramp to 50.6 8.2 16% F v
Poinciana Boulevard
Poinciana Boulevard to Polynesian Isle %
Boulevard N/A N/A N/A F Y
Polynesian Isle Bouleva.rd to LBV Factory 50.5 20.7 1% F Y
Stores Drive
LBV Factory Stores Drlve. to SR 536/World 50.4 18.9 38% E v
Center Drive
SR 536/World Center I?rlve to Meadow Creek 477 343 72% B N
Drive
Meadow Creek Drive to Vineland Avenue 43.7 29.6 68% B N
Southbound Direction
Vineland Avenue to Meadow Creek Drive 43.8 23.8 54% C N
Meadow Creek Drive tf’ SR 536/World Center 477 218 46% D N
Drive
SR 536/World Center Dr!ve to LBV Factory 504 318 63% C N
Stores Drive
LBV Factory Store Drive to Polynesian Isle 502 36.7 73% B N
Boulevard
Polynesian Isle Boulevard to Poinciana 50.4 6.2 529% C N
Boulevard
Poinciana Boulevard to Osceola Parkway 502 252 50% D N
Ramps
Osceola Parkway Eastbound On-Ramp to 504 26.6 53% c N
Kyngs Heath Road
Kyngs Heath Road to US 192 46.2 7.3 16% F Y

* During field observations, traffic queuing extended entire segment causing stop and go driving conditions.
HCM 2010 methodologies do not support a LOS calculation under this type of driving condition leading to a
default segment LOS of F.
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Table 5: HCM LOS Evaluation Results — PM Peak Hour

Average Segment LOS
Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?
Northbound Direction
US 192 to Kyngs Heath Road 46.2 30.1 65% C N
Kyngs Heath Road to Osceola Parkway 503 26.7 53% c N
Eastbound On-Ramp
Osceola Park.wa.y Eastbound On-Ramp to 50.6 14.3 28% F v
Poinciana Boulevard
Poinciana Boulevard to Polynesian Isle 505 277 55% c N
Boulevard
Polynesian Isle Boulevard to LBV Factory N/A N/A N/A p v

Stores Drive
LBV Factory Stores Drive to SR 536/World

0,
Center Drive 50.4 18.4 37% E Y
SR 536/World Center I?rlve to Meadow Creek 477 306 64% c N
Drive
Meadow Creek Drive to Vineland Avenue 43.7 11.6 27% F Y
Southbound Direction
Vineland Avenue to Meadow Creek Drive 43.8 19.4 44% D N
Meadow Creek Drive to SR 536/World "
Center Drive N/A N/A N/A F Y
SR 536/World Center Dr!ve to LBV Factory N/A N/A N/A p* y
Stores Drive
LBV Factory Store Drive to Polynesian Isle 502 35.4 71% B N
Boulevard
Polynesian Isle Boulevard to Poinciana 50.4 309 61% c N
Boulevard
Poinciana Boulevard to Osceola Parkway 502 3.9 48% b N
Ramps
Osceola Parkway Eastbound On-Ramp to 504 222 44% D N

Kyngs Heath Road
Kyngs Heath Road to US 192 46.2 7.1 15% F Y

* During field observations, traffic queuing extended entire segment causing stop and go driving conditions.
HCM 2010 methodologies do not support a LOS calculation under this type of driving condition leading to a
default segment LOS of F.

Existing Peak Hour Intersection Operations

Thirteen (13) intersections along the study corridor were analyzed. Nine of the intersections are
signalized, while the other four are full or directional median openings with stop control on the minor
street approach. The existing intersection lane configurations and traffic control can be seen in Figure
10. Intersection geometry was determined through the use of aerial and street view imagery from
Google Earth taken in 2016. The Study Team performed a field review on April 19, 2016 to verify the
intersection lane configurations.

Final Report
24



&

SEHEERI I

ERTTAN

Witte

| .

CRSESHSES

¥

2ur Aunod =« =
10pLIO] Apnjg e

8ujuadp uepay [euondang &
8uado ueipaiy ing (@

|eusis Jyjes) ﬁ

joa3uod

Juyjed] @ uoneINBGUOD)
aueT uoIdasiau|

Ol "'ON 2nbi4




The existing intersection operating conditions (2016) were evaluated for the weekday AM and PM
peak hour traffic volume conditions. The intersection LOS was analyzed using HCM methodologies as
implemented by Synchro Version 9.1. Figure 11 summarizes the existing AM and PM peak hour
intersection operations and turning movement volumes. For the signalized intersections, overall
intersection LOS and delay are presented. For the unsignalized intersections, the LOS and delay are
presented for the critical movement at the intersection. The following summarizes the LOS
deficiencies for the existing intersection operating conditions:

e AM Peak Hour —
o Poinciana Boulevard (signalized) operates at LOS E;
= Experiences an eastbound left turn volume of just over 900 in the AM peak
hour with a 0.95 volume to capacity ratio, thus contributing to delays at this
intersection.
o International Drive (unsignalized) operates at LOS F; and
o Vistana Centre Drive (unsignalized) operates at LOS E.
e PM Peak Hour —
o Poinciana Boulevard operates at LOS F;
o International Drive (unsignalized) operates at LOS F;
o SR 536/World Center Drive (signalized) operates at LOS E; and
o Vistana Centre Drive (unsignalized) operates at LOS E.

Detailed HCM output reports are located in Appendix D.
SELECTION OF APPLIED GROWTH RATE

To select a growth rate for the study corridor, the Study Team completed a preliminary sensitivity
analysis using applied linear growth rates of one, two, three, four, and five percent. Segment and
intersection operational analyses were completed to gain an understanding of the potential
operational implications of each growth rate. The sensitivity analysis showed approximately 54
percent of the segments and 68 percent of the intersections operating at LOS of E or worse with an
applied growth rate of two percent.

The Study Team, along with members of FDOT, Orange County, and Osceola County, concluded that
an applied annual linear growth rate of two percent is reasonable for the study corridor based on a
review of the historical, population, and model growth rates. A summary of the sensitivity analysis
and the various growth rates reviewed is included in Appendix E.

Traffic volumes were developed for a future Design Year (2040) to be used in the future conditions
operational analysis. Future intersection turning movements were forecast by applying the selected
two percent growth rate to existing (2016) segment and intersection turning movement volumes
along the SR 535 corridor within the project limits.
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FUTURE YEAR TRAFFIC VOLUMES AND LOS

The following sections summarize the future no-build AM and PM peak hour segment and
intersection operations for the Design Year (2040). A LOS evaluation based on the FDOT Generalized
LOS Tables (segments only) and HCM 2010 methodologies (segment and intersection operations) was
conducted as part of the future no-build operational analysis. The selected two percent annual linear
growth rate was applied to the existing year (2016) volumes to estimate future year 2040 AADTs and
turning movement volumes, as noted in the previous section.

2040 No-Build Operational Network Changes

The following summarizes the SR 535 network changes for the 2040 No-Build analysis:

e A signal at the intersection of SR 535 and International Drive was constructed and is
operational as of the summer of 2017. The segmentation in this area was adjusted to analyze
two segments:

o LBV Factory Stores to International Drive; and
o International Drive to SR 536/World Center Drive.

e SR 535 from Meadow Creek Drive to I-4, including the Vineland Avenue intersection, is being
evaluated as part of the I-4 BtU System Access Modification Report (SAMR). SR 535 from
Meadow Creek Drive to I-4 was not included in the 2040 No-Build segment analysis. The SR
535/Vineland Avenue intersection, also included in the I-4 BtU analysis, was not included in
the future design year analysis.

The following summarizes the intersection improvements included in the 2040 No-Build analysis:

e Turn lane additions at the intersection of SR 535 and Poinciana Boulevard as part of the
Sunrise City development project (located adjacent to SR 535 between Poinciana Boulevard
and Polynesian Isle Boulevard):

o Northbound right turn lane;

o Second westbound left turn lane;

o Convert the existing eastbound outside right turn lane into a shared through/right
lane; and

o Convert the existing eastbound inside right turn lane into a through lane.

e Turn lane additions at the intersection of SR 535 and Polynesian Isle Boulevard as part of the
Sunrise City development project:

o Northbound right turn lane;

Westbound left-turn lane;

Westbound through lane;

Westbound shared through/right lane;

Southbound left-turn lane; and

Convert the eastbound right turn lane to be a shared through/right.

O O O O O

Final Report

28



e As noted above, the intersection of SR 535 and International Drive was signalized during this
study. The following turn lane additions were also constructed with the signal:

o Third southbound through lane;

o Southbound U-turn lane; and

o Second eastbound left-turn lane.
e Eastbound left-turn lane addition at SR 535 and Meadow Creek Drive as part of the I-4 BtU

SAMR study.

FDOT Generalized LOS Evaluation

A Generalized LOS Evaluation was completed by comparing the future 2040 segment volumes to the
LOS volume threshold from the FDOT Generalized LOS Tables included in the 2013 FDOT Quality/LOS
Handbook. The selected two percent annual linear growth rate was applied to the existing year (2016)
AADTSs to estimate the future 2040 AADTs (shown in Figure 12).

Table 6 summarizes the 2040 AADT for each study segment and the results of the Generalized LOS
Evaluation. As summarized in Table 6, SR 535 from US 192 to Kyngs Heath Road and from Poinciana
Boulevard to Meadow Creek Drive are not anticipated to meet the LOS target based on the FDOT
generalized LOS evaluation.

Table 6: 2040 No-Build FDOT Generalized LOS Evaluation

FDOT | Adjusted LOS 2040 Volumes

2016 2040 Segment Speed
Segment 5 LFi)mit LOS Volume Exceeds Volume
Target Target**
US 192 to Kyngs Heath Road | 28,300 | 42,000 | Urban S:f:'tae':iz;d 50 D 41,790 Y
Kyngs Heath Road to Osceola 26,900 | 40,000 | Urban Slgnalllzed 50 b 41,790 N
Parkway Eastbound On-Ramp Arterial
Osceola Parkway Eastbound Sienalized
On-Ramp to Poinciana 26,900 | 40,000 | Urban Agrterial 50 D 41,790 N
Boulevard
Pomua.na Boulevard to 46,300 | 69,000 | Urban Slgnallfed 50 D 52,340 v
Polynesian Isle Boulevard Arterial
Polynesian Isle Boulevard to " Signalized
LBV Factory Stores Drive 44,300% | 66,000 | Urban Arterial >0 b 41,790 Y
LBV Factory Stores Drive to | |\ 5. | g6 000 | Urban | S8"21128d | 5 D 41,790 Y
International Drive Arterial
International Drive to « Signalized
SR 536/World Center Drive 44,300% | 66,000 | Urban Arterial >0 b 41,790 Y
SR 536/World Center Drive to Signalized
Meadow Creek Drive 47,000 | 70,000 | Urban Arterial 50 D 62,900 Y
*Note: Segment was below LOS target under 2016 volumes
**Source: 2013 FDOT Quality/LOS Handbook Tables
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2040 No-Build Segment LOS Evaluation

A HCM 2010 Urban Street Segment analysis was performed for the eight SR 535 study segments. This
methodology is applicable for segments less than two miles in length between signalized
intersections. The HCM 2010 section 17.1 was referenced to evaluate the segment LOS based on the
average travel speed (ATS) as a percentage of the base free flow speed (%BFFS). The LOS thresholds
for urban street segments are summarized in Table 3.

The segment analysis was performed for the 2040 AM and PM peak hours in the northbound and
southbound directions for each SR 535 segment. Table 7 and Table 8 display the 2040 No-Build peak
hour results from the HCM analysis and the LOS for each segment. The bolded rows in the tables
represent segments that are anticipated to operate below the FDOT LOS D target. Appendix F
contains the HCM inputs and the various outputs/calculations for the segment analysis. The following
summarizes the anticipated deficiencies (by direction) identified as part of the 2040 AM peak hour
HCM segment operations (shown in bold in Table 7):

e Northbound -
o SR 535 between the Osceola Parkway Eastbound On-Ramp and SR 536/World Center
Drive is anticipated to operate at LOS F.
e Southbound -
o SR 535 between Meadow Creek Drive and SR 536/World Center Drive is anticipated to
operate at LOS F.
o SR 535 between LBV Factory Store Drive and Polynesian Isle Boulevard is anticipated
to operate at LOS E.
o SR 535 between Kyngs Heath Road and US 192 is anticipated to operate at LOS F.

The following briefly summarizes the anticipated deficiencies (by direction) identified as part of the
2040 PM peak hour segment operations (shown in Table 8):

e Northbound —
o SR 535 between the Osceola Parkway Ramps and SR 536/World Center Drive is
anticipated to operate at LOS F.
e Southbound -
o SR 535 from Meadow Creek Drive to Poinciana Boulevard and from Kyngs Heath Road
to US 192 is anticipated to operate at LOS F.
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Table 7: No-Build HCM LOS Evaluation Results — 2040 AM Peak Hour

Average Segment LOS
Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?
Northbound Direction
US 192 to Kyngs Heath Road 46.2 29.4 64% C N
Kyngs Heath Road to Osceola Parkway 503 351 70% B N
Eastbound On-Ramp
Osceola Park.wa.y Eastbound On-Ramp to 50.6 48 10% p* v
Poinciana Boulevard
Poinciana Boulevard to Polynesian Isle 50.5 33 7% p* v
Boulevard
Polynesian Isle Bouleva.rd to LBV Factory 50.5 34 7% p* y
Stores Drive
LBV Factory Stores D'rlve to International 50.4 5.0 10% F v
Drive
International Drive to-SR 536/World Center 50.6 46 9% F v
Drive
SR 536/World Center I?rlve to Meadow Creek 477 325 68% B N
Drive
Southbound Direction
Meadow Creek Drive t? SR 536/World 47.7 14.9 31% F v
Center Drive
SR 536/World Center.Drlve to International 506 93.1 46% D N
Drive
International Drive t.o LBV Factory Stores 506 256 51% C N
Drive
LBV Factory Store Drive to Polynesian Isle 50.2 20.3 20% E v
Boulevard
Polynesian Isle Boulevard to Poinciana 504 259 51% c N
Boulevard
Poinciana Boulevard to Osceola Parkway 502 329 65% c N
Ramps
Osceola Parkway Eastbound On-Ramp to 50.4 28.6 579% c N

Kyngs Heath Road
Kyngs Heath Road to US 192 46.2 6.8 15% F* Y

*Note: Segment was below LOS target under 2016 volumes
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Table 8: No-Build HCM LOS Evaluation Results — 2040 PM Peak Hour

Average Segment LOS
Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?
Northbound Direction
US 192 to Kyngs Heath Road 46.2 29.2 63% C N
Kyngs Heath Road to Osceola Parkway 503 347 69% B N
Eastbound On-Ramp
Osceola Park.wa.y Eastbound On-Ramp to 50.6 93 18% p* v
Poinciana Boulevard
Poinciana Boulevard to Polynesian Isle 50.5 7.9 16% F v
Boulevard
Polynesian Isle Bouleva.rd to LBV Factory 50.5 6.1 12% p* y
Stores Drive
LBV Factory Stores D'rlve to International 50.4 105 21% F v
Drive
International Drive to-SR 536/World Center 50.6 8.7 17% F v
Drive
SR 536/World Center I?rlve to Meadow Creek 477 318 67% c N
Drive
Southbound Direction
Meadow Creek Drive t? SR 536/World 47.7 9.9 21% p* v
Center Drive
SR 536/World Center_Drlve to International 50.6 4.2 8% p* y
Drive
International Drive t'o LBV Factory Stores 50.6 4.4 9% px v
Drive
LBV Factory Store Drive to Polynesian Isle 50.2 9.2 18% E v
Boulevard
Polynesian Isle Boulevard to Poinciana 50.4 4.7 9% F v
Boulevard
Poinciana Boulevard to Osceola Parkway 502 329 65% c N
Ramps
Osceola Parkway Eastbound On-Ramp to 50.4 21 22% D v

Kyngs Heath Road
Kyngs Heath Road to US 192 46.2 5.7 12% F* Y

*Note: Segment was failing under 2016 volumes

2040 No-Build Peak Hour Intersection Operations

Twelve (12) intersections were evaluated as part of the 2040 No-Build peak hour intersection
operational analysis. Of the 12 study intersections, nine were evaluated as a signalized intersection
and three were evaluated as an unsignalized intersection with stop-control along the minor street.
The future 2040 No-Build intersection lane configurations are summarized in Figure 13. The planned
lane turn additions and changes in traffic control discussed in the No-Build Operational Network
Changes section are displayed in red on the figure.
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The selected two percent annual linear growth rate was applied to the existing turning movement
volumes. For land uses/parcels where full build out has occurred adjacent to an intersection leg, the
selected growth rate was not applied to the associated turning movements. Signal timing
improvements (signal splits and coordination offset updates) were made to the existing timings.

The approved Traffic Impact Analysis for the Sunrise City development on the east leg of the
SR 535/Polynesian Isle Boulevard intersection was reviewed for future intersection turning movement
volumes. These approach/departure volumes for the development were included as part of the AM
and PM peak hour analysis for the Polynesian Isle Boulevard intersection. The anticipated turn lanes
at the intersection were included in the operational analysis as previously discussed in the No-Build
Operational Network Changes section.

The intersection LOS was analyzed using HCM methodologies as implemented by Synchro Version 9.1.
Figure 14 summarizes the peak hour intersection operations and turning movement volumes for the
2040 No-Build scenario. For the signalized intersections, overall intersection LOS and delay are
presented. For the unsignalized intersections, the LOS and delay are presented for the critical
movement at the intersection. Detailed HCM output reports are located in Appendix F.

OVERALL INTERSECTION LOS DEFICIENCIES

During the 2040 AM peak hour, five signalized and two unsignalized intersections are anticipated to
operate below LOS D:

e Poinciana Boulevard;

e Polynesian Isle;

e LBV Factory Stores;

e |nternational Drive;

e World Center Drive;

e Vistana Drive (unsignalized); and

e Vistana Centre Drive (unsignalized).

The same capacity constraints anticipated during the 2040 AM peak hour are anticipated to be
present during the 2040 PM peak hour. The intersections below are anticipated to operate below LOS
D:

e US192;

e Poinciana Boulevard;

e Polynesian Isle;

e LBV Factory Stores;

e International Drive;

e \World Center Drive;

e Vistana Drive (unsignalized); and

e \Vistana Centre Drive (unsignalized).
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INTERSECTION MOVEMENT DEFICIENCIES

The following summarizes movement deficiencies (volume-to-capacity (v/c) ratio greater than 1.0) at
the study signalized intersections during the 2040 peak hours:

AM Peak Hour

e Kyngs Heath Road

o Southbound left-turn (v/c ratio of 1.05)
e Poinciana Boulevard

o Eastbound left-turn (v/c ratio of 2.19)

o Northbound through (v/c ratio of 1.19)
e Polynesian Isle Boulevard

o Southbound left-turn (v/c ratio of 1.08)

o Northbound through (v/c ratio of 1.74)
e |BV Factory Stores

o Northbound through (v/c ratio of 1.66)

o Southbound left-turn (v/c ratio of 1.27)
e International Drive

o Northbound through (v/c ratio of 1.51)
e World Center Drive

o Northbound left-turn (v/c ratio of 1.20)

o Northbound through (v/c ratio of 1.27)

o Southbound left-turn (v/c ratio of 1.19)

o Southbound through (v/c ratio of 1.11)

PM Peak Hour

e US192
o Eastbound through/right-turn (v/c ratio of 1.04)
o Southbound left-turn (v/c ratio of 1.09)
e Kyngs Heath Road
o Southbound left-turn (v/c ratio of 1.30)
e Poinciana Boulevard
o Eastbound left-turn (v/c ratio of 1.51)
o Northbound left-turn (v/c ratio of 1.04)
o Southbound through (v/c ratio of 1.42)
o Southbound right-turn (v/c ratio of 1.67)
e Polynesian Isle Boulevard
o Northbound left-turn (v/c ratio of 1.19)
o Northbound through (v/c ratio of 1.28)
o Southbound left-turn (v/c ratio of 1.30)
o Southbound through (v/c ratio of 1.12)
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LBV Factory Stores

o Northbound left-turn (v/c ratio of 1.39)

o Northbound through (v/c ratio of 1.27)

o Southbound left-turn (v/c ratio of 1.52)

o Southbound through (v/c ratio of 1.55)
International Drive

o Eastbound right-turn (v/c ratio of 1.67)

o Northbound through (v/c ratio of 1.18)

o Southbound through (v/c ratio of 1.40)
World Center Drive

o Eastbound left-turn (v/c ratio of 1.04)
Westbound left-turn (v/c ratio of 1.25)
Northbound left-turn (v/c ratio of 1.08)
Southbound left-turn (v/c ratio of 1.37)

o
o
o
o Southbound through (v/c ratio of 1.36)
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Alternative Analysis and Development

Based upon the existing and future conditions no-build analysis, issues and opportunities were
identified along the SR 535 corridor. This section discusses the issues/opportunities identified and
reviews the various alternatives analyzed to address those issues/opportunities.

IDENTIFIED ISSUES AND OPPORTUNITIES

Throughout stakeholder interviews and the existing roadway, operational, and safety conditions
analysis, the Study Team identified opportunities for improvement along the SR 535 study corridor as
displayed in Figure 15 (pedestrian/bicycle facilities and transit service) and Figure 16 (operational
performance and vehicular/pedestrian/bicycle safety). The issues/opportunities summarized below
helped define the purpose and need as presented earlier in the report:

e There is a desire and need for enhanced/continuous pedestrian and bicycle facilities along
the corridor.

o Sidewalks/bicycle facilities are missing from Kyngs Heath Road to just north of SR
536/World Center Drive. Nine (9) of the 18 pedestrian/bicycle crashes occurred along
this section with three (3) resulting in a fatality.

o Of the nine (9) pedestrian/bicycle crashes, five (5) occurred with the
pedestrian/bicyclist walking on the shoulder. Three (3) of the nine (9) crashes
occurred when pedestrians attempted to cross SR 535 near intersections without
marked crosswalks.

e QOperational issues existed in both the AM and PM peak hours, with queuing extending % to
over 1.5 miles in certain areas.

o During the AM peak hour, SR 535 from south of Poinciana Boulevard to LBV Factory
Stores Drive experienced 1 mile queues in the northbound direction.

o Eastbound queuing during the AM peak hour at the Poinciana Boulevard intersection
extended approximately 850 feet west of SR 535.

o Southbound queuing in the PM peak hour extended from LBV Factory Stores Drive
through SR 536/World Center Drive to Meadow Creek Drive, a distance of
approximately 1.65 miles.

= Due to southbound queue spillback, the westbound left and eastbound right
turn movements were not fully served leading to vehicles blocking the SR
536/World Center Drive intersection.

o Northbound queuing in the PM peak hour extended from LBV Factory Stores Drive to
Polynesian Isle Boulevard, a distance of approximately 0.30 miles. Northbound
gueuing also extended from Vineland Avenue to approximately 0.50 miles south of
the Meadow Creek Drive intersection, a total distance of approximately 0.75 miles.

= Due to southbound queue spillback, eastbound queuing along Meadow Creek
Drive extended approximately 600 feet, with a majority of these vehicles
turning left to go north onto SR 535.
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Safety is a concern with a total of 1,142 reported crashes from 2010 to 2014, of which 521
(46 percent) resulted in at least one injury and seven (7) of which resulted in at least one
fatality.

o Crashes at the nine signalized intersections accounted for 909 of the 1,142 crashes
(80 percent) along the SR 535 corridor. An additional 77 crashes (7 percent) occurred
at the unsignalized intersection of SR 535 and International Drive.

o SR 536/World Center Drive is the location with the highest number of crashes,
accounting for 212 of the 1,142 crashes (19 percent). Polynesian Isle Boulevard (133
crashes), Vineland Avenue (123 crashes), and LBV Factory Stores Drive (101 crashes)
were the next highest crash frequency locations.

o The highest crash type observed was rear end, comprising 61 percent of the total
crashes. Angle (11 percent) and sideswipe (8 percent) were the second and third
highest crash types.

o There were 13 pedestrian and 5 bicycle crashes over the five years resulting in five (5)
of the seven (7) fatal crashes.

With no transit routes/stops provided south of SR 536/World Center Drive, local commuter
trips between the south and north sides of the SR 535 corridor must be made by vehicle.

o From stakeholder interviews, there is a desire to extend the current transit service
south to US 192 and possibly connect with a future bus rapid transit system that
would operate between Kissimmee and Disney World.
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TSM&O AND MuLTI-MODAL ALTERNATIVES

To address some of the issues and opportunities identified for the SR 535 corridor, the following short
term improvements were discussed with the Project Visioning Team (PVT) (the PVT is further defined

in the Public Involvement section). It is anticipated these improvements will be further explored
during the PD&E Study.

PedSafe — PedSafeis an innovative pedestrian and bicycle collision avoidance system
currently being designed by FDOT. PedSafe will connect advanced signal controller capability,
use of Connected Vehicle (CV) technologies, and existing communication capabilities to
reduce the occurrence of pedestrian and bicycle crashes. As a region and a state that
annually tops the Dangerous by Design list of most dangerous areas for walking,
development and implementation of PedSafe is an immediate priority with multiple benefits.
The PedSafe improvement could be installed at the nine signalized intersections along the
corridor.

Innovative Intersection Treatments — The study analyzed the following potential innovative
intersection treatments: 1) Displaced Left-Turn (DLT) at the intersection of SR 535 at
SR536/World Center Drive; and 2) Restricted Crossing U-Turns (RCUTs) from Vistana Drive to
Meadow Creek Drive. The Alternative Analysis and Development section provides detailed
discussion and analysis for these potential improvements.

Adaptive Signal Control — Can be implemented to better accommodate the fluctuation of
traffic due to non-recurrent network traffic change such as accidents, special events, etc. This
corridor is adjacent to various theme parks and event centers, thus having some type of
adaptive signal control will allow signal operators to adjust green times and cycle lengths to
“flush” congested traffic through the corridor. Adaptive signal control in the form of InSync is
already in place in Orange County thus this improvement would apply to the Osceola County
portion of the project.

Transit Enhancements — For the transit service between SR 536/World Center Drive and
Vineland Avenue, additional stops and increased headways would be beneficial to tourists
staying in resorts/hotels in the northern portion of the corridor. With virtually no opportunity
to widen SR 535 from six to eight lanes north of SR 536/World Center Drive, increasing transit
would provide a non-automobile alternative for locals/tourists to traverse from the north to
the south sides of the corridor. Based on LYNX’s 2015 Transit Development Plan, a new
transit route is planned for the SR 535 corridor starting in 2023.

LED Corridor Lighting — Roadway lighting benefits motorists by improving their ability to see
roadway geometry and other vehicles at extended distances ahead. Intersection lighting
allows for greater visibility of pedestrians that may be crossing the roadway as well. Currently
SR 535 is unlit for a majority of the corridor with approximately 42 percent of crashes
occurring in non-daylight conditions. Approximately 72 percent of the pedestrian/bicycle
crashes along the corridor occurred in non-daylight conditions as well. LED lighting is
consistent with what FDOT is implementing for most new lighting installations.

The short term improvements are displayed in Figure 17.
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DESIGN CRITERIA

As discussed in the next section, a rural and an urban 50 mile per hour (MPH) typical section are being
considered for SR 535 from Kyngs Heath Road to Vistana Drive. From Vistana Drive to |-4, variations of
a 45 MPH urban section are being considered. The design control list for each typical section type is
listed in Table 9. The current design criteria used for developing roadway typical sections and typical
sections under bridge structures are listed in Table 10 and Table 11.

Table 9: Design Control List

Kyngs Heath Rd. to
Vistana Dr. - 50

Kyngs Heath Rd.
to Vistana Dr. —
50 MPH Urban

Vistana Drive to
-4 - 45 MPH

Urban Typical source

Design Control

MPH Rural Typical

Functional Class

Section

Minor Arterial

Typical Section

Minor Arterial

Section

Minor Arterial

FDM Table 200.2.1

Context
Classification

C3C —Suburban
Commercial

C3C —Suburban
Commercial

C3C —Suburban
Commercial

FDM Table 200.4.1

Proposed Access
Management 3 5 5
Classification

FDM Table 201.3.2

General Design/Posted 50 50 45 FDM Table 201.4.1
- Speed
Criteria

Design Year 2040 2040 2040 Planning Study

Documentation
Travel Lanes 6 6 6 Selected by Study
Facility within Ves Ves Ves Florida Urban Area

Urban Boundary Buffer Maps
Stormwater
Management Open Closed Closed Selected by Study
Facilities
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Table 10: Design Standards List for Typical Sections

SR 535 -50 SR 535 -50 SR 535 -45
Design Standards MPH Rural MPH Urban MPH Urban Source
Typical Section  Typical Section  Typical Section
Typical Section Type Rural Suburban Urban Selected by
Study
. FDM Table
Lane Widths 12 ft. 12 ft. 11 ft. 210.2.1
Median Width (ft) FDM Table
(min) 40 30 22 210.3.1
Outside Shoulder
Width (Full/Paved) 10/5 N/A N/A FDM Table
210.4.1
(ft.)
Typical Inside Shoulder
Section | Width (Full/Paved) 8/4 4 (paved) N/A FDZI\l/'OT:Te
Element (ft.)
Curb & Gutter Type N/A TypeE, F TypeE, F FDl\glsggtlon
Sidewalk Width (ft.) 8 ft. 8 ft. 9 ft, Selected by
Study
Bicycle Lane Width 7 ft. buffered 7 ft. buffered 7 ft. buffered Selgf:(;(;ll by
Shared Use Path Selected by
Width 12 ft. N/A 10 ft. to 12 ft. Study
. FDM Table
Clear Zone 24 ft. 24 ft. Varies 21521
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Table 11: Design Standards List for Typical Sections under Bridge Structures

Nested W-Beams Nested W- EDM Section
Outside Roadway Barrier Type w/Post Spacing Beams w/Post
, . , 215.4.5.1
at3 Spacing at 3
. . - . . . FDM Section
Inside Roadway Barrier Type Rigid Barrier Rigid Barrier 2154.5.1
. . . FDM Table
Outside Deflection Distance 3 ft. 3 ft. 215.4.1
Typical . . . FDM Table
Section Inside Deflection Distance 0 ft. 0 ft. 215.4.1
Element ;
. . FDM Figure
Outside Lateral Barrier Offset 7 ft. 7 ft. 215.4.6
Design
Nested W-Beam Width 1.25 ft. 1.25 ft. Standard Index
400
Design
Rigid Barrier Width 1.25 ft. 1.25 ft. Standard Index
410

TYPICAL SECTION ALTERNATIVES

The existing SR 535 corridor typical section varies from US 192 to |-4/Vineland Avenue, as noted
below:

e US 192 to Kyngs Heath Road —
o Urban 6 lane typical section with raised median and closed drainage curb/gutter;
o 10’-12’ shared use paths on the east and west sides; and
o Right-of-way (ROW) varies from 150’ to 190’.
e Kyngs Heath Road to International Drive —
o Rural 4 lane typical section with grass median and open swales in both the median
and roadside;
o Paved shoulders and incomplete sidewalks; and
o ROW varies from 216’ to 224’.
e International Drive to Vistana Drive —
o Rural 6 lane typical section with grass median and open swales in both the median
and roadside;
o Paved shoulders and incomplete sidewalks; and
o ROW s 186'.
e \Vistana Drive to I-4/Vineland Avenue —
o Urban 6 lane typical section with raised median and closed drainage curb/gutter;
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o Sidewalks present on both the east and west sides; and
o ROW s 130'.

Based on the above existing typical sections, the following alternatives were evaluated as part of this
study:

e Typical Section Location A: Kyngs Heath Road to Vistana Drive —
o Assessed a 6 lane widening to the outside alternative (applicable from Kyngs Heath
Road to International Drive).
o Assessed a 6 lane widening to the inside alternative (applicable from Kyngs Heath
Road to International Drive).
o Assessed adding various pedestrian and bicycle facilities (applicable from Kyngs Heath
Road to Vistana Drive).
e Typical Section Location B: Vistana Drive to I-4/Vineland Avenue —
o Assessed adding various pedestrian and bicycle facilities.

No typical section alternatives were reviewed between US 192 and Kyngs Heath Road because the
roadway is 6 lanes with adequate pedestrian facilities. It is anticipated that the preferred alternative
typical section selected during the PD&E study will tie-in with the existing SR 535 section south of
Kyngs Heath Road. The remainder of this section reviews each typical section alternative in further
detail.

Typical Section Location A: Kyngs Heath Road to Vistana Drive

Figure 18 displays the existing 4 lane typical section from Kyngs Heath Road to International Drive.
The existing roadway has four 12’ travel lanes with two lanes in each direction. There are 4’ paved
outside shoulders and 52’ median separating the two directions of travel.

Existing ROW Line

Southbound Lanes Northbound Lanes

Existing ROW Line

|

224'

B3
h S

Figure 18: Location A Existing Typical Section

6 LANE WIDENING TO OUTSIDE ALTERNATIVES

Alternative 1, as displayed in Figure 19, has the following typical section elements:
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e Add one 12’ travel lane in each direction to the outside of existing lanes;

e \Widen outside shoulders to 5’;
e Add 4’ inside shoulders; and

e Provide a 12’ shared-use path near the east and west ROW lines.

This option would also maintain the rural typical section with open swales in both the median and
roadside. The design speed for this typical section would be 50 MPH, consistent with the existing

posted speed limit.

224
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Figure 19: Alternative 1 — Rural 6 Lane Widening with Shared Use Path

Alternative 2, as displayed in Figure 20, has the following typical section elements:

e Addone 12’ travel lane in each direction to the outside of existing lanes;
e Provide a 7’ buffered bicycle lanes outside of travel lanes;

e Add 4’ inside shoulders; and

e Provide an 8-12’ shared-use path near the east and west ROW lines.

This option would also maintain the rural typical section with open swales in both the median and

roadside. The design speed for this typical section would be 50 MPH, consistent with the existing

posted speed limit.
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Figure 20: Alternative 2 — Rural 6 Lane Widening with Buffered Bike Lane

Alternative 3, as displayed in Figure 21, has the following typical section elements:

e Add one 12’ travel lane in each direction to the outside of existing lanes;
e Provide 7’ buffered bicycle lanes outside of travel lanes;

Final Report

49



e Add 4’ inside shoulders;
e Add curb and gutter to both inside and outside shoulders; and
e Provide 8'-12’ shared-use path near the east and west ROW lines.

This option would convert the rural typical section into an urban typical section with a design speed
of 50 MPH, consistent with the existing posted speed limit.
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Figure 21: Alternative 3 — Urban 6 Lane Widening with Buffered Bike Lane

6 LANE WIDENING TO INSIDE ALTERNATIVES

Alternative 1, as displayed in Figure 22, has the following typical section elements:

e Add one 12’ travel lane in each direction to the inside of existing lanes;
e \Widen outside shoulders to 5’;

e Add 4’ inside shoulders;

e Add curb and gutter to inside shoulders; and

e Provide a 12’ shared-use path near the east and west ROW lines.

This option would maintain the rural typical section with open swales on the roadside. The design
speed for this typical section would be 50 MPH, consistent with the existing posted speed limit.
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Figure 22: Alternative 1 — Rural 6 Lane Widening with Shared Use Path

Alternative 2, as displayed in Figure 23, has the following typical section elements:

e Add one 12’ travel lane in each direction to the inside of existing lanes;
e Provide a 7’ buffered bicycle lanes outside of travel lanes;
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e Add 4’ inside shoulders;
e Add curb and gutter to inside shoulders; and
e Provide an 8-12’ shared-use path near the east and west ROW lines.

This option would maintain the rural typical section with open swales on the roadside. The design
speed for this typical section would be 50 MPH, consistent with the existing posted speed limit.

T :n
£l =
=t =
=i 1=
E ! Southbound Lanes Northbound Lanas :g
= 2
] iiE
ﬂj: ' L T — r— _— - - r |‘_ :ﬁ
I T | ———— - i

7,812, 44 LT L@ L | w |4, mE L+, w | @ oL T 44 EEE

kil 1 L L L L L Ll L L Ll 1 Ll Ll Lk

>y -y
224
- e

Figure 23: Alternative 2 — Rural 6 Lane Widening with Buffered Bike Lane

Alternative 3, as displayed in Figure 24, has the following typical section elements:

e Add one 12’ travel lane in each direction to the inside of existing lanes;
e Provide 7’ buffered bicycle lanes outside of travel lanes;

e Add 4’ inside shoulders;

e Add curb and gutter to both inside and outside shoulders; and

e Provide 8-12’ shared-use path near the east and west ROW lines.

This option would convert the rural typical section into an urban typical section with a design speed
of 50 MPH, consistent with the existing posted speed limit.
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Figure 24: Alternative 3 — Urban 6 Lane Widening with Buffered Bike Lane

Typical Section Location B: Vistana Drive to I-4/Vineland Avenue

Figure 25 displays the existing 6 lane typical section from Vistana Drive to I-4/Vineland Avenue. The
existing roadway has six 12’ travel lanes with three lanes in each direction. Curb and gutter is present
both in the median and on the roadside. A 5’ sidewalk is located approximately 3’ from the back of
curb on both sides of the roadway.
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Figure 25: Location B Existing Typical Section

Alternative 1, as displayed in Figure 26, has the following typical section elements:

e Narrow lane widths to 11’;
e Rebuild curb and gutter on outside shoulder; and
e Widen existing sidewalk to be a 12’ shared-use path.

This option would maintain the urban typical section with curb and gutter on both the median and
roadside. The design speed for this typical section would be 45 MPH, consistent with the existing
posted speed limit.
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Figure 26: Alternative 1 — Shared Use Path

Alternative 2, as displayed in Figure 27, has the following typical section elements:

e Narrow lane widths to 11’;

e Provide 7’ buffered bicycle lanes outside of travel lanes;
e Rebuild curb and gutter on outside shoulder; and

e Widen sidewalk to be a 9’ shared-use path.

This option would maintain the urban typical section with curb and gutter on both the median and
roadside. The design speed for this typical section would be 45 MPH, consistent with the existing
posted speed limit.

Final Report

52



ROV Line

Southbound Lanes Morthbound Lanes

" Existing RO/ Ling

f + == = = 8 8 {9
S a——— |wﬁ| ——

& J 11 i1 11 19-5° i

lE“"‘lﬁ_
r

130

N
L

Figure 27: Alternative 2 — Buffered Bike Lane

Alternative 3, as displayed in Figure 28, has the following typical section elements:

e Narrow lane widths to 11’;

e Narrow median to 22’ from 24’ and rebuilds inside shoulder curb and gutter;
e Provide 7’ buffered bicycle lanes outside of travel lanes;

e Rebuild curb and gutter on outside shoulder; and

e Widen sidewalk to be a 10’ shared-use path.

This option would maintain the urban typical section with curb and gutter on both the median and
roadside. The design speed for this typical section would be 45 MPH, consistent with the existing
posted speed limit.
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Figure 28: Alternative 3 — Buffered Bike Lane and Shared Use Path

Typical Sections Under Osceola Parkway and SR 417 Bridges

Two bridge overpasses are present along the study corridor, one for the Osceola Parkway and
another for SR 417. These locations provide the narrowest typical section locations along the corridor.
To assess if the six lane widening options were feasible, typical sections were created under the two
bridge structures. The following sections detail the alternatives considered under the Osceola
Parkway and SR 417.

OSCEOLA PARKWAY

The existing typical section under the Osceola Parkway bridge is displayed in Figure 29. The following
typical section elements are present under the bridge:
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e Three 12’ travel lanes in the southbound direction and two 12’ lanes in the northbound
direction;

e 4’ paved outside shoulders;

e Two 12’ southbound left turn lanes for the Osceola Parkway Eastbound Ramps intersection;

e Pier with jersey barrier protection in the middle of the structure; and

e Varying widths on the inside and outside shoulder to the middle pier and outside structure.
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Figure 29: SR 535 under Osceola Parkway Bridge — Existing

The proposed typical section under the Osceola Parkway bridge is displayed in Figure 30. The
following typical section elements are present under the bridge:

e Maintain the three 12’ travel lanes southbound and two southbound left turn lanes;

e Widen outside shoulders to 5’ and provide a 4’ inside paved shoulder in the northbound
direction;

e Add a third 12’ lane northbound; and

e Add a 12’ shared-use path northbound and a sidewalk in the southbound direction, separated
from the travel lanes by a guardrail.

- — A—— - — LR .
Southbound Lanes Northbound Lanes
-_— = — —_— — "—a P p— s
[ — l W M 13 I —
5 | 3“ |2 - 2 v 1z 1z iz i | 1334 4 1z i 1 5 4 ‘3| 1z
ECAITR I I I I I T I 1 I I I T
1.1!". 1'1IH'
ez

e

A

Figure 30: SR 535 under Osceola Parkway Bridge — Proposed
SR 417
The existing typical section under the SR 417 bridge is displayed in Figure 31. The following typical

section elements are present under the bridge:

e Two 12’ travel lanes in the southbound and northbound direction;
e One 11’ southbound left turn lane for the Lake Buena Vista Factory Stores intersection;
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e 4’ paved outside shoulders;
e 5’ wide pier in the middle of the structure; and
e Varying widths on the inside and outside shoulder to the middle pier and outside structure.
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Figure 31: SR 535 under SR 417 Bridge — Existing

The proposed typical section under the SR 417 bridge is displayed in Figure 32. The following typical
section elements are present under the bridge:

e Add athird 12’ lane in both the northbound and southbound directions;

e Maintain the southbound left turn lane;

e Widen outside shoulders to 5 and provide a 4’ inside paved shoulder in the northbound
direction; and

e Add a 12’ shared-use path in both the northbound and southbound directions, separated
from the travel lanes by a guardrail.
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Figure 32: SR 535 under SR 417 Bridge — Proposed
TYPICAL SECTION ALTERNATIVES COMPARISON MATRIX
The alternative typical sections for SR 535 from Kings Heath Road to Vistana Drive are compared in
Table 12 based on metrics such as pedestrian/bicycle mobility, overall safety, supports transit, ROW

impacts, drainage impacts, utility impacts, and cost. A summary of the high, moderate, and low
ratings for each option is provided after the table.

Final Report

55



Table 12: Typical Section Measures of Effectiveness — Kyngs Heath Road to Vistana Drive

Widen to Outside

Widen to Inside

Alt. 1 Alt. 2 Alt. 3 Alt. 1 Alt. 2 Alt. 3
(Rural) (Rural) (Urban) (Rural) (Rural) (Urban)
Improve Pedestrian . . . .
Mobility/Safety Moderate | Moderate High High High High
Improve Bicycle .
Mobility/Safety High
Improve Vehicular .
Mobility High
Improve Vehicular Safety Low ‘ Low ‘ Moderate ‘ Low ‘ Low ‘ Moderate
Support Efforts to . .
Increase Transit Same/Negligible Difference
ROW Impacts None Anticipated
Drainage Impacts Moderate ‘ Moderate ‘ High ‘ Moderate ‘ Moderate ‘ High
Utility Impacts Low
Cost Comparison Moderate | Moderate | High | Low ‘ Low | Moderate

Improve Pedestrian Mobility/Safety — Each of the alternatives provides either wide sidewalks
or shared-use paths near the ROW line. The difference between the high and moderate rating
is the distance from the edge of the travel lane to the pedestrian facilities. Between the rural
options, the widen to the inside would provide a greater distance to the pedestrian facilities
thus the high rating. The two urban alternatives would provide a curb and gutter providing
physical separation between the travel lanes and the pedestrian facilities thus the high rating.
Improve Bicycle Mobility/Safety — Each of the typical section alternatives are providing some
type of bicycle facility where it is not currently present today, either in the form of a shared-
use path or buffered bicycle lane. Thus the reason for the high rating for each alternative.
Improve Vehicular Mobility — By adding an additional travel lane in each direction, mobility
will be increased thus the high rating.

Improve Vehicular Safety — The existing roadway has inside shoulders and outside shoulders
that do not meet current standards. Each alternative will provide an inside shoulder and
increase the width of the outside shoulder. Increasing the roadway capacity will lead to higher
vehicular volumes, and thus higher crashes. The anticipated higher vehicular crashes is why
the rural options have a low rating. The two urban options provide curb and gutter which will
reduce run-off-the-road crashes which is why those were given moderate ratings.

Support Efforts to Increase Transit — Each of the alternatives provide the same opportunity to
increase transit along the corridor.

ROW Impacts — Each of the alternatives should fit within the available ROW along the
corridor.

Drainage Impacts — Each of the widening alternatives would need at least one pond site to
treat the excess runoff created by the new travel lanes. The rural inside and outside widening
alternatives would impact the median and roadside swales. For the inside widening
alternative, the roadside swales may still be able to be used for drainage attenuation. The two
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urban alternatives would introduce curb and gutter and it would be anticipated that pipes and
a closed drainage system would also be required, thus the high rating.

e Utility Impacts — Power lines are located near the ROW line and underground fiber optic
cable, water, and sewer lines are present along the corridor. The power lines are not
anticipated to be impacted by the widening. The PD&E Study will need to evaluate the
impacts the widening will have on underground utilities along the corridor.

e Cost Comparison — The overall roadway widening cost would be similar for the various
alternatives. The primary cost difference between the alternatives is the amount of drainage
work that will be needed. The rural widening to the inside alternatives would be the lowest
relative cost because only the median drainage facilities would be impacted but the roadside
swales would not. The rural widening to the outside alternatives would impact drainage
swales along the roadside thus making the construction higher than inside options. The two
urban alternatives would be the highest cost because of the need for curb and gutter.

The alternative typical sections for SR 535 from Vistana Drive to I-4/Vineland Avenue are compared in
Table 13 based on metrics discussed above. A bullet list of the high, moderate, and low ratings for
each option is provided after the table.

Table 13: Typical Section Measures of Effectiveness — Vistana Drive to I-4/Vineland Avenue

MOE Alt. 1 Alt. 2 Alt. 3
Improve Pedestrian . . .
Mobility/Safety High High High
Improve Bicycle . .
Mobility/Safety Moderate High High
Improve Vehicular Mobility Same/Negligible Difference

Improve Vehicular Safety |Same/Negligible Difference|Moderate Moderate

Support Efforts to Increase Same/Negligible Difference

Transit
ROW Impacts Low
Drainage Impacts Moderate Moderate| High
Utility Impacts Moderate Moderate |Moderate
Cost Comparison Low Moderate| High

e Improve Pedestrian Mobility/Safety — Each of the alternatives provides wider sidewalks along
the corridor, thus the high rating for each alternative.

e Improve Bicycle Mobility/Safety — Each of the typical section alternatives are providing some
type of bicycle facility where it is not currently present today, either in the form of a shared-
use path or buffered bicycle lane. Alternative 1 only provides a shared-use path but no on-
street bicycle facility thus the reason for the moderate instead of high rating.

e Improve Vehicular Mobility — Each of the alternatives will be reducing the overall lane width
but this should not impact overall mobility of vehicles along the corridor.

e Improve Vehicular Safety — Alternative 1 will be narrowing the lane widths but this should not
impact overall safety along the corridor. Alternatives 2 and 3 will be adding a buffered bicycle
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lane, increasing the buffer to the curb and gutter where there isn’t one today. This can
potentially reduce fixed-object crashes related to the curb and gutter.

e Support Efforts to Increase Transit — Each of the alternatives provide the same opportunity to
increase transit along the corridor.

e ROW Impacts — Each of the alternatives should fit within the available ROW along the
corridor. The next phase of study should assess specific parcel-by-parcel impacts of each
typical section alternative.

e Drainage Impacts — It is not anticipated that pond sites will be needed because no new travel
lanes are being added for this section of the project. Alternative 1 and 2 have a moderate
rating because the outside curb and gutter would need to be reconstructed. Alternative 3
would have a high impact because both the inside and outside curb and gutter would need to
be reconstructed. It is anticipated that wherever curb and gutter would need to be
reconstructed, additional pipes and drainage connections would be needed.

e Utility Impacts — Power lines are located near the ROW line and underground fiber optic
cable, water, and sewer lines are present along the corridor. The power lines may potentially
be impacted by the widening of the sidewalk. The next phase of study will need to evaluate
the impacts to the underground utilities along the corridor.

e Cost Comparison — Alternative 1 would have the lowest potential cost, as widening sidewalk
and rebuilding outside curb and gutter would be the primary construction costs. Alternative 2
would have a moderate cost because of the extra pavement addition to the existing roadway,
while also widening the sidewalk and rebuilding outside curb and gutter. Alternative 3 would
have the highest overall cost due to the aforementioned factors in addition to rebuilding the
median curb and gutter.

TypicAL SECTION LOS ANALYSIS

To assess the future segment LOS based on a six lane SR 535 between Kyngs Heath Road and SR
536/World Center Drive, an FDOT generalized LOS evaluation and HCM 2010 LOS evaluation was
performed.

FDOT Generalized LOS Evaluation

Table 14 summarizes the 2040 AADT for each study segment and the results of the Generalized LOS
Evaluation based on a six lane SR 535. Poinciana Boulevard to SR 536/World Center Drive is still not
anticipated to meet the LOS targets based on the FDOT generalized LOS evaluation, even with the six
lane widening. The HCM analysis discussed in the next section provides greater detail on the overall
benefit of the six-lane widening, beyond just the generalized daily numbers.
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Table 14: 2040 Future Build FDOT Generalized LOS Evaluation

2016

2040

Segment

Speed

FDOT | Adjusted LOS 2040 Volumes

Segment . LOS Volume Exceeds Volume
AADT AADT Type Limit
P Target | Standard** Target?
Kyngs Heath Road to Osceola Signalized
Parkway Eastbound On-Ramp 26,900 | 40,000 | Urban Arterial >0 D 62,900 N
Osceola Parkway Eastbound . .
. Signalized
On-Ramp to Poinciana 26,900 | 40,000 | Urban . 50 D 62,900 N
Arterial
Boulevard
Pomua!na Boulevard to 46,800 | 69,000 | Urban Slgnall'zed 50 D 62,900 v
Polynesian Isle Boulevard Arterial
Polynesian Isle Boulevard to " Signalized
LBV Factory Stores Drive 44,3007 66,000 | Urban Arterial >0 b 62,900 Y
LBV Factory Stores Drive to |,/ 304 | 66 000 | Urban | SEM211Zed | 54 D 62,900 Y
International Drive Arterial
International Drive to " Signalized
SR 536/World Center Drive 44,3007 66,000 | Urban Arterial >0 b 62,500 Y

*Note: Segment was below LOS standard under 2016 volumes
**Source: 2013 FDOT Quality/LOS Handbook Tables

Build Segment LOS Evaluation

The segment analysis was performed for the 2040 AM and PM peak hours in the northbound and
southbound directions for the four to six lane widening sections of SR 535. Table 15 and Table 16
display the 2040 future build peak hour results from the HCM analysis and the LOS for each segment.
With the six lane widening improvements from Kyngs Heath Road to SR 536, eight segments across
the AM and PM peak hours are still anticipated to operate below LOS D. The future no-build
conditions had 15 segments across both peak hours anticipated to operate below LOS D. Note that
the future build at-grade intersection improvements discussed in the next section were incorporated

into the build segment analysis and results presented in this section.

The following summarizes the anticipated deficiencies (by direction) identified as part of the 2040 AM
peak hour HCM segment operations (shown in bold in Table 15):

e Northbound —

o SR 535 between the Osceola Parkway Eastbound On-Ramp and Poinciana Boulevard is

anticipated to operate at LOS F.

o SR 535 between the Polynesian Isle Boulevard and LBV Factory Stores Drive is

anticipated to operate at LOS E.

o SR 535 between the International Drive and SR 536/World Center Drive is anticipated
to operate at LOS F.

e Southbound -

o SR 535 between Polynesian Isle Boulevard and Poinciana Boulevard is anticipated to
operate at LOS E.
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Table 15: Future Build HCM LOS Evaluation Results — 2040 AM Peak Hour

Average Segment LOS

Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?

Northbound Direction

Kyngs Heath Road to Osceola Parkway

0,

Eastbound On-Ramp 50.3 36.8 73% B N

Osceola Park-w o Eastbound On-Ramp to 50.6 10.7 21% F Y
Poinciana Boulevard

Poinciana Boulevard to Polynesian Isle 50.5 375 4% ; .

Boulevard
Polynesian Isle Bouleva.rd to LBV Factory 50.5 202 0% : §
Stores Drive
LBV Factory Stores D.rlve to International 504 317 63% c y
Drive
International Drive l;t:is'l: 536/World Center 50.6 115 23% i v

Southbound Direction

SR 536/World Center Drive to International

_ 50.6 35.8 71% B N
Drive
International Drive t.o LBV Factory Stores 50.6 392 77% B N
Drive
LBV Factory Store Drive to Polynesian Isle 502 33.2 66% C N
Boulevard
Polynesian Isle Boulevard to Poinciana 50.4 19.0 38% E Y
Boulevard
Poinciana Boulevard to Osceola Parkway 502 33.3 66% C N
Ramps
Osceola Parkway Eastbound On-Ramp to 504 9.3 58% C N

Kyngs Heath Road

The following briefly summarizes the anticipated deficiencies (by direction) identified as part of the
2040 PM peak hour segment operations (shown in Table 16):

e Northbound -
o SR 535 between the Poinciana Boulevard and Polynesian Isle Boulevard is anticipated
to operate at LOS E.
o SR 535 between the International Drive and SR 536/World Center Drive is anticipated
to operate at LOS E.
e Southbound —
o SR 535 between LBV Factory Store Drive and Poinciana Boulevard is anticipated to
operate at LOS F or LOS E.
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Table 16: Future Build HCM LOS Evaluation Results — 2040 PM Peak Hour

Average Segment LOS

Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?

Northbound Direction

Kyngs Heath Road to Osceola Parkway

0,

Eastbound On-Ramp 203 350 69% B N

Osceola Parkyvay Eastbound On-Ramp to 506 »3.8 47% b N
Poinciana Boulevard

Poinciana Boulevard to Polynesian Isle 50.5 19.4 38% E v

Boulevard
Polynesian Isle Bouleva.rd to LBV Factory 505 93,5 47% D N
Stores Drive
LBV Factory Stores D.rlve to International 50.4 31.8 63% C N
Drive
International Dnve;t:ij‘l: 536/World Center 50.6 16.5 33% E y

Southbound Direction

SR 536/World Center Drive to International

) 50.6 35.8 71% B N
Drive
International Drive t.o LBV Factory Stores 50.6 222 44% D N
Drive
LBV Factory Store Drive to Polynesian Isle 50.2 15.0 30% F Y
Boulevard
Polynesian Isle Boulevard to Poinciana 50.4 18.6 37% E Y
Boulevard
Poinciana Boulevard to Osceola Parkway 502 33.3 66% C N
Ramps
Osceola Parkway Eastbound On-Ramp to 504 23.4 46% D N

Kyngs Heath Road

Appendix G contains the HCM inputs and the various outputs/calculations for the segment analysis.
AT-GRADE INTERSECTION ALTERNATIVES

The no-build operational analysis identified capacity constraints and deficiencies along the study
corridor from a daily perspective (FDOT General LOS Tables) and during the AM and PM peak hours.
In addition to the six lane widening, specific at-grade intersection improvements in the form of turn
lane additions were also assessed from US 192 to International Drive. The goal of the at-grade
intersection improvements is to improve the LOS of those intersections while also trying to reduce
the number of movements with a v/c ratio >1.0. Figure 33 displays the future build intersection lane
configurations compared to the future no-build configurations. The remainder of this section details
the specific improvements evaluated at each intersection.
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e US 192 - Alternative 1
o Second exclusive southbound left turn lane;
o Second westbound right turn lane; and
o Place the westbound channelized right turn lanes under signal control.
e US 192 - Alternative 2
o Second exclusive southbound left turn lane;
o Second westbound right turn lane; and
o Remove the channelization for the westbound right turn lanes and bring them under
the signal control at the intersection.
e Kyngs Heath Road
o Second southbound left turn lane;
o Third southbound through lane;
o Third northbound through lane; and
o Convert westbound shared through/left lane to an through lane and exclusive left turn
lane.
e Poinciana Boulevard
o Third northbound through lane;
o Third eastbound left turn lane;
o Convert southbound shared through/right lane to an through lane and exclusive right
turn lane; and
o Convert westbound shared through/right lane to an through lane and exclusive right
turn lane.
e Polynesian Isle Boulevard
o Second southbound left turn lane;
o Third northbound through lane; and
o Convert westbound shared through/right lane to an through lane and exclusive right
turn lane.
e LBV Factory Stores Drive
o Second southbound left turn lane;
o Third northbound and southbound through lane; and
o Convert westbound shared through/right lane to an through lane and exclusive right
turn lane.
e International Drive
o Third northbound through lane;
o Second northbound left turn lane; and
o Second eastbound right turn lane.

As noted in the previous section, the above intersection improvements were incorporated into the
overall HCM segment analysis. In addition to the segment analysis, AM and PM peak hour analyses
were performed on the six intersections to determine if the improvements improved LOS and v/c
ratios. This analysis resulted in the six intersections from US 192 to International Drive operating at
LOS D or better based on the intersection improvements noted above. The v/c ratios for each
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movement at each intersection are less than 1.0. Figure 33 also displays the LOS comparison between
the no-build and build conditions. Detailed HCM output reports are located in Appendix G.

SR535ATSR 536

Based on the no-build conditions, SR 535 at SR 536 experiences LOS E/F operations with six over
capacity movements in the AM and PM peak hours. Traditional at-grade intersection improvements in
the form of turn lane additions yielded less than acceptable results, with triple left turn lanes and dual
right turn lanes being needed on multiple approaches. Even with these turn lane additions, the
intersection was still anticipated to operate at LOS E/F during the peak hours. The turn lane additions
would also make pedestrian crossings even more challenging at this location. In order to improve
traffic operations and try to maintain pedestrian mobility/safety, innovative intersection treatments
and grade separated alternatives were explored at a high level for the SR 535/SR 536 intersection.

Innovative Intersection Treatment — Displaced Left Turn (DLT)*

A high level screening using the Federal Highway Administration’s (FHWA) Capacity Analysis for
Planning of Junctions (CAP-X) Tool identified the Displaced Left Turn (DLT) as a possible at-grade
alternative to increase intersection capacity. The DLT intersection implements unopposed left turns at
intersections by moving traffic over to the other side of the road in advance. Traffic crosses opposing
through lanes at a separate signalized intersection before the main intersection, entering a parallel
left turn lane separated from opposing lanes. At the main intersection, left turning and through traffic
move simultaneously, increasing efficiency and safety by reducing conflict. Figure 34 illustrates a
representative sketch of a partial DLT.

The DLT is best-suited to intersections with moderate to high overall traffic volumes, and especially to
those with very high or unbalanced left turn volumes. It can be a competitive alternative to a full,
grade-separated interchange. The following are additional advantages of a DLT:

e Reduces total number and overall severity of vehicle-to-vehicle conflict points;

e Studies showed a partial DLT with crossovers on only select intersection approaches increased
throughput by about 20 percent and significantly reduced delay by up to 30-40 percent; and

e DLT intersections have been constructed in several states, including Colorado, Louisiana,
Maryland, Missouri, New York, Ohio, Texas, and Utah.

! Information obtained from FHWA’s Dis placed Left Turn Intersection Brochure;

https://safety.fhwa.dot.gov/intersection/innovative/crossover/brochures/dlt/dlt brochure.pdf
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Figure 34: SR 535/SR 536 Partial DLT Sketch
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A partial DLT in the north-south direction was analyzed. The same no-build lane configuration was
assessed for the DLT analysis so a comparative analysis could be made between the no-build and
build scenarios. A HCM level analysis was performed on the partial DLT intersection which resulted in
the intersection operating at LOS E during the 2040 AM and PM peak hour. The westbound left turn
movement is the only movement operating with v/c ratio >1.0 (1.01 during the PM peak hour). The
v/c ratios for the other movements are less than 1.0 during both peak hours. Figure 34 illustrates a
representative sketch of a partial DLT at the SR 535/SR 536 intersection. Detailed HCM output reports
are located in Appendix G.

Grade Separated Alternatives

In addition to the partial DLT, the FHWA CAP-X screening was also performed for grade separated
options. The following alternatives were identified based strictly on capacity of the interchange
junctions:

e Diverging Diamond Interchange (DDI); and
e Single Point Urban Interchange (SPUI).

Table 17 displays the v/c results from the preliminary CAP-X analysis. As displayed in the table, each
interchange configuration is anticipated to have v/c ratios <1.0, whether SR 535 is at-grade or SR 536
is at-grade.

Table 18 displays the measures of effectiveness that could be utilized during the next phases of study.
A bullet list of the high, moderate, and low ratings for each option is provided after the table.

Table 17: CAP-X Results

SR 535 At Grade

SR 536 At Grade

Peak Hour
DDI SPUI DDI SPUI

Max V/C (Peak

Hour) 0.95 (PM)

0.82 (AM and PM) | 0.94 (AM) | 0.94 (AM)

Table 18: Measures of Effectiveness — Grade Separated Alternatives

SR 536 At Grade SR 535 At Grade
DDI SPUI DDI SPUI
ROW Moderate Moderate Moderate Moderate
Driveway Impacts Low Low High High
Drainage Impacts High High High High
Utility Impacts Moderate Moderate Moderate Moderate
Cost High High High High
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e ROW - The current ROW is approximately 200’ along the SR 535 corridor through the SR 536
intersection. A frontage road is also adjacent to SR 535 along the east side from International
Drive to Lake Bryan Beach Boulevard.

e Driveway Impacts — Only one driveway is present along SR 535 between International Drive
and Lake Bryan Beach Boulevard thus driveway impacts would be minimal if SR 535 was the
grade separated roadway. If SR 536 became the grade separated roadway, there would be
impacts to the two hotels in the northeast corner of the intersection.

e Drainage Impacts — For each of the interchange alternatives, a pond site would likely be
required based on discussions with FDOT Drainage Department staff.

e Utility Impacts — Underground utilities and overhead power/transmission lines are present
along the SR 535 corridor. It is anticipated that existing utilities would be moderately
impacted for any of the interchange configurations.

e Cost — Planning level cost estimates for grade separated interchanges in urban environments
can range from $25 million to $50 million, depending on the ROW, utility, and drainage
impacts.

SR 535 FRom VISTANA DRIVE TO MEADOW CREEK DRIVE

Congestion between SR 536 and I-4 was a key issue identified during the existing conditions analysis.
This section of SR 535 is already six lanes and as stated previously, local jurisdictions did not want to
explore an eight lane alternative. The portion of SR 535 between Vistana Drive and 1-4/Vineland
Avenue has a more constrained ROW than the section south to US 192, thus traditional turn lane
addition type improvements may not fit within the available ROW. For this reason, innovative
intersection treatments were explored.

A high level screening using CAP-X identified the Restricted Crossing U-Turn (RCUT) as a possible at-
grade alternative to increase intersection capacity. The RCUT is an innovative intersection design that
improves safety and operations by changing how minor road traffic crosses or turns left at a major
road. At an RCUT, drivers stopped at the minor road waiting to cross or turn left instead make a right
turn followed by a U-turn at a designated location to continue in the desired direction. The RCUT is
suitable for a wide variety of locations and circumstances, such as a corridor treatment along
signalized routes to minimize travel times while maximizing capacity and managing speed.” RCUTs
work well when consistently used at intersections along a corridor, but they also can be used
effectively at individual intersections. The following are additional advantages of a RCUT:

e The total number of conflict points is reduced from 32 to 18;
e Improves overall roadway operations, even when considering the additional distance traffic
entering from the minor road must travel;

? Information obtained from FHWA’s Dis Restricted Crossing U-Turn Intersection Brochure;

https://safety.fhwa.dot.gov/intersection/innovative/uturn/brochures/rcut _brochure/rcut brochure.pdf
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e Been shown to decrease delay during periods of higher volumes;

e Access to local businesses and commercial areas can be maintained because the U-Turns
accommodate all movements; and

e (Can accommodate pedestrian crossings and can include phases that accommodate both
pedestrians and bicycles.

Figure 35 illustrates a representative sketch for an RCUT configuration from Vistana Center Drive to
north of Meadow Creek Drive. Figure 36 demonstrates the potential RCUT intersection lane
configurations from Vistana Drive to north of Meadow Creek Drive. The remainder of this section
details the operational analysis performed for the potential RCUT concept from Vistana Drive to north
of Meadow Creek Drive.

LOS Evaluation

The 2040 AM peak hour segment operation results are shown in Table 19 and the 2040 PM peak hour
segment operation results are shown in Table 20. SR 535 (southbound) between Meadow Creek Drive
and Vistana Centre Drive is the only segment anticipated to operate below LOS D during both peak
hours.

Table 19: Future Build HCM LOS Evaluation Results — 2040 AM Peak Hour

Average Segment LOS

Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?

Northbound Direction
SR 536/World Center Dr. to Median Opening 50.3 31.0 62% C N
Median Opening to Vistana Dr. 50.4 27.8 55% C N
Vistana Dr. to Vistana Centre Dr. 43.8 24.5 56% C N
Vistana Centre Dr. to Meadow Creek Dr. 43.9 19.0 43% D N
Southbound Direction
Meadow Creek Dr. to Vistana Centre Dr. 43.9 16.4 37% E
Vistana Centre Dr. to Vistana Dr. 44.1 313 71% B N
Vistana Dr. to SR 536/World Center Dr. 50.5 39.2 78% B N
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Representative diagram for illustrative purposes only

Figure 35: Vistana Center Drive to Meadow Creek Drive RCUT Sketch
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Figure No. 36
Potential RCUT Intersection Lane Configurations
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Table 20: Future Build HCM LOS Evaluation Results — 2040 PM Peak Hour

Average Segment LOS
Segment BFFS (MPH) Travel Speed % of BFFS LOS Below LOS
(MPH) Target?
Northbound Direction
SR 536/World Center Dr. to Median Opening 50.3 32.0 64% C N
Median Opening to Vistana Dr. 50.4 28.2 56% C N
Vistana Dr. to Vistana Centre Dr. 43.8 27.1 62% C N
Vistana Centre Dr. to Meadow Creek Dr. 43.9 23.6 54% C N
Southbound Direction
Meadow Creek Dr. to Vistana Centre Dr. 43.9 9.9 22%
Vistana Centre Dr. to Vistana Dr. 44.1 28.3 64%
Vistana Dr. to SR 536/World Center Dr. 50.5 38.1 75% B N

During the 2040 AM and PM peak hour, the intersections from Vistana Drive to north of Meadow
Creek Drive are anticipated to operate at LOS C or better. The v/c ratios for the turning movements at
the intersections are <1.0. Under the future No-Build scenario, the intersection of SR 535 at Vistana
Drive and Vistana Centre Drive are anticipated to operate at LOS F in AM and PM peak hours. The
RCUT configuration is anticipated to remove the over-capacity movements, and improve the overall
intersection levels of service along the segment. Detailed HCM output reports are located in
Appendix G.

ALTERNATIVES ANALYSIS SUMMARY

Table 21 summarizes the segment LOS evaluation between no-build and build alternatives. Table 22
summarized the intersection LOS evaluation between no-build and build alternatives.
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Direction

Northbound

Table 21: No-Build and Build HCM Segment LOS Evaluation Results

Segment

US 192 to Kyngs Heath Rd.

Kyngs Heath Rd. to Osceola Parkway Eastbound On-Ramp

Osceola Parkway Ramps to Poinciana Blvd.

Poinciana Blvd. to Polynesian Isle Blvd.

Polynesian Isle Blvd. to LBV Factory Stores Dr.

LBV Factory Stores Dr. to International Dr.

International Dr. to SR 536/World Center Dr.

SR 536/World Center Dr. to Vistana Dr.

Vistana Dr. to Vistana Centre Dr.

Vistana Centre Dr. to Meadow Creek Dr.

Southbound

Meadow Creek Dr. to Vistana Centre Dr.

Vistana Centre Dr. to Vistana Dr.

Vistana Dr. to SR 536/World Center Dr.

SR 536/World Center Dr. to International Dr.

International Dr. to LBV Factory Stores Dr.

LBV Factory Store Dr. to Polynesian Isle Blvd.

Polynesian Isle Blvd. to Poinciana Blvd.

Poinciana Blvd. to Osceola Parkway Ramps

Osceola Parkway Eastbound On-Ramp to Kyngs Heath Rd.

Kyngs Heath Rd. to US 192

oo 0oOmOO MMM @@ @| MMM |M|TM|®@

||| |TMjoOoO|O0O|mMmM|M|M|M|TM|®m

MmO | MO(@ @@ @ MOOO|MM|O|M|e|mT|(®@

T|IOO|mMm MmO @@ o mjojojomoO (O m|0O|w

Final Report

72



Table 22: No-Build and Build HCM Intersection LOS Evaluation Results

No-Build Build
Intersection

Control Type AM PM Control Type| AM PM

SR 535 & US 192 Signalized D F Signalized D D
SR 535 & Kyngs Heath Rd Signalized B C Signalized B C
SR 535 & Calypso Cay Way | Unsignalized| B C Unsignalized B D
SR 535 & Osceola Parkway Signalized A A Signalized A A
SR 535 & N Poinciana Blvd Signalized F F Signalized D D
SR 535 & Polynesian Isle Blvd | Signalized F F Signalized B D
SR 535 & LBV Factory Stores Dr.| Signalized F F Signalized C C
SR 535 & International Dr. Signalized F F Signalized B D
SR 535 & World Center Dr. Signalized F F Signalized E E
SR 535 & Vistana Dr. Unsignalized | F F Signalized A A
SR 535 & Vistana Centre Dr. |Unsignalized| F F Signalized B C
SR 535 & Meadow Creek Dr. Signalized C D Signalized B B
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Public Involvement
SUMMARY OF PuBLIC INVOLVEMENT

A Corridor Planning Study represents an ideal opportunity to engage local and regional groups in the
identification of issues, establishment of planning goals, and project visioning leading to the
identification of potential improvement alternatives. Three key groups were met with during the
course of the study to solicit guidance and input: 1. Project Visioning Team, 2. Local Stakeholders, and
3. Members of the Public.

Due to the relatively high number of hotels and resorts present along the corridor, tourist activity is
prevalent and was considered in the recommendations from this study. The Study Team interacted
with tourists about the walking/driving conditions of SR 535 during initial field review activities.
Overall the tourists commented that alternative modes of transportation would be a positive
improvement along the corridor.

Project websites for the Study can be found at http://www.cflroads.com/project/437175-
1/SR 535 Corridor Study (for Osceola County, FM #437175-1)
http://www.cflroads.com/project/437174-1/SR_535 Corridor Study (for Orange County, FM
#437174-1). The project websites contained files such as the Existing and Future Conditions

Summaries and public meeting materials.
PROJECT VISIONING TEAM

A PVT comprised of regional agency and municipal representatives was established to help guide the
planning process throughout the study. The PVT acted as the initial sounding board for the Study
Team as it shares findings and develops alternative strategies for the corridor. The PVT met three
times throughout the study process. The PVT is comprised of members from the following partner
organizations:

e LYNX;

e MetroPlan Orlando;

e Orange County Planning and Traffic Engineering; and
e Osceola County Planning and Traffic Engineering.

A kick-off meeting was held with the PVT group on April 21, 2016 to discuss the corridor planning
study process, the major work tasks for the study, initial traffic operations and safety issues, and
stakeholder outreach. The second meeting was held on November 3, 2016 to review the existing
conditions, issues/opportunities, and guiding principles for the SR 535 corridor. The third meeting was
held on September 20, 2017 to review the future build alternatives for the SR 535 corridor. The
presentation and meeting notes from each of the PVT meetings can be found in the SR 535 Public
Involvement Comments and Coordination Summary located in Appendix H.
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STAKEHOLDER MIEETINGS

Stakeholder meetings were conducted throughout the study with key area stakeholders to identify
current land use, economic development, and transportation issues and opportunities that could
guide and inform the Corridor Planning Study. The meetings were completed in an informal setting

and while there were several key questions asked during each meeting, conversations were mostly
free-flowing. The Study Team met with the several stakeholders throughout the course of the Study.
The following summarizes those meetings and major discussion topics that occurred during those

meetings:

e June 29, 2016 — East Central Florida Regional Planning Council and W192 Development
Authority
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Important to connect US 192 Bus Rapid Transit (BRT) to northern part of study
corridor through new transit routes or by extending the current transit route.
International tourists are used to riding transit and will use it if the option exists.
Better b