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EXECUTIVE SUMMARY

The Silver Star Freight Subarea is one of the largest clusters of freight activity in FDOT District Five,
with over 14 million square feet of freight-related building floor area with primary access served by key
state highways, including Orange Blossom Trail (US 441), John Young Parkway (State Road (SR) 423),
and Princeton Street (SR 438), Silver Star Road (SR 416). The subarea also contains a mix of existing
and planned residential uses, notably the redevelopment of industrial properties in the Packing District
to medium-density residential and mixed-use development. Access to the freight clusters is a key “last-
mile” concern for goods movement operations nationwide. The Silver Star Freight Subarea was
selected for study based on a quantitative analysis to identify significant freight activity clusters
throughout District Five and coordination between FDOT and MetroPlan Orlando.

The first phase of the Silver Star Freight Subarea study identified needs based upon field observations
and coordination with area stakeholders:

e The subarea has a wide variety of owners and tenants with uneven investment patterns and
ranges of light to heavy industrial uses.

e Industrial uses are often located in relatively close proximity to residential communities that
range from long-standing established neighborhoods to recently constructed developments and
the emerging Packing District.

e At-grade rail-highway crossings create some delay due to roughness and commercial vehicle
operations to stop at crossings.

e The construction of capacity improvements along John Young Parkway will help address the
primary operational concerns affecting goods movement operations to and from freight
generators, yet field observation suggests some operational concerns, particularly relating to
turning radius adequacy and east-west congestion may persist post-construction.

e The multimodal nature of both existing and planned land uses and the mix of land uses,
transportation facilities owners/operators across complex jurisdictional boundaries demonstrate
the need for continued coordination among state, regional, local, and private entities.

This report describes how the recommendations from the previous phase were advanced, the
continued assessments of the transportation system, and recommended actions to facilitate goods
movement in the Silver Star Freight Sub Area related to the following elements: safety, signal warrant
analysis, at-grade rail-highway crossings, freight signal priority, geometrics, and multimodal
infrastructure. The Phase Il study recommendations cover a range of near, mid, and long-term
recommendations, and are described in more detail throughout the report, including specific locations
for future implementation. The following is a high-level summary of the study recommendations:

e Safety Recommendations:

o Consider providing signal heads with backplates with retroreflective yellow border to
reduce the high percentage of rear-end collisions at study intersections.

o Evaluate and update the signal yellow and red times to accommodate the high
percentage of heavy commercial vehicles.

o Evaluate and enhance intersection lighting to mitigate the high number of crashes
occurring in dark conditions.

o Provide Leading Pedestrian Interval (LPI) signal timing at study intersections to improve
crossing safety for pedestrians and bicyclists.
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o Consider prohibiting right turn on red (RTOR) at study intersections or installing yield to
pedestrians and bicycles sign at intersection approaches.
e Signal Warrant Recommendations:
o Incorporate the recommendations from the U.S. 441 access management study and the
U.S. 441 and Shader Road intersection ICE analysis being conducted as a separate
project by FDOT.
e At-Grade Rail-Highway Crossing Recommendations:
o Improve drainage conditions at select locations.
Update pavement markings.
Add pedestrian signal gates at select locations.
Add advance warning signs for upcoming rail crossings.
Repair sidewalks and add tactile warning strips.
Repair asphalt in roadway and pedestrian crossing areas.
Modify rail crossing gates and striping at channelized northbound right turn lane at Lee
Road / Orange Blossom Trail rail crossing.
e Emerging Technology Recommendations:
o Implement freight signal priority at key intersections along two corridors to enhance
intersection safety.
o Install rail crossing warnings, queue warnings, and pedestrian detection and warning
treatments
e Geometric Recommendations:
o Perform pavement and geotechnical investigations of pavement issues and
develop/implement context-sensitive improvements as appropriate.
o Modify driveways to meet current standards for width and flares.
o Adjust left turn lane stop bars to minimize encroachment from adjacent right turn
movements.
o Install “No Parking” signs within the right-of-way at locations specified within the report.
e Multimodal Infrastructure Recommendations:
o Provide off-street trails or separated bicycle lanes consistent with the Orlando Bicycle
Plan.
Close existing sidewalk gaps.
Address Americans with Disabilities Act (ADA) incompliance and driveway slope issues.
Repair sidewalk cracking.
Close/narrow driveways at select locations.
Coordinate with LYNX to address ADA compliance and access at transit stops.
Implement colored and textured crosswalks at intersections and colored bicycle lanes in
conflict areas throughout the study area.

0O O O O O O
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It is recommended that the project stakeholders review the detailed study recommendations and work
to develop specific strategies for implementation.
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INTRODUCTION AND BACKGROUND

The Silver Star Freight Subarea is a long-standing hub of industrial activity northwest of downtown
Orlando, generally located along Orange Blossom Trail (US 441) and John Young Parkway (State Road
(SR) 423). This area was converted from predominantly agricultural uses to industrial uses in the
1950s, due in large part to the efforts of Dr. Philip Phillips, who began converting some of his 5,000
acres of agricultural lands to some of the first industrial properties in Central Florida anchored around
the Phillips citrus packing plant near the junction of Princeton Street (SR 438) and Orange Blossom
Trail. The legacy of Dr. Phillips is continued in the establishment of the Packing District, comprised of
land owned by Dr. Phillips Charities, as a new anchor for mixed-use development.

The continued expansion of metropolitan Orlando’s economy has created some growth pressures that
affect the Silver Star Freight Subarea’s economic competitiveness. Notable among these pressures
are increased roadway congestion, which affects the cost and reliability of goods movement as well as
increased land values that create demand for higher and better uses than low-intensity warehousing
and distribution. In addition, operational and safety concerns for truck traffic are evidenced by elements
of roadway design, operations, and maintenance throughout the subarea.

Phase | Study

The first phase of the Silver Star Freight Subarea Study was previously completed to assess the
existing conditions affecting goods movement in the Silver Star Subarea. Figure 1 shows the Silver
Star Freight Subarea, encompassing an area roughly three miles in length, generally oriented along
Orange Blossom Trail and John Young Parkway. The study area width is variable to encompass the
major industrial properties generating truck traffic. In the Phase | study, available data from a variety
of quantifiable data sources were reviewed, field reviews and stakeholder interviews were conducted,
and qualitative assessments of operational problems and recommendations for potential solutions were
documented.

Purpose of Phase Il Study

The purpose of the Phase Il study is to advance the recommendations from Phase | to identify and
develop actionable infrastructure improvements in the following areas:

e Safety improvements at key locations identified within the study area

e Signal warrants for the John Young Parkway / Shader Road intersection

e At-grade rail-highway crossings

e Emerging technology, including freight signal priority and connected and automated vehicle
technology

e Roadway geometry

e Multimodal infrastructure and accommodations

Silver Star Freight Subarea Study Phase Il Final Report 1
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SAFETY ANALYSIS

Subarea stakeholders identified safety concerns along Pine Hills Road, especially at the Silver Star
Road and Colonial Drive (SR 50) intersections. Unlike John Young Parkway with its current
construction, these concerns can be more immediately determined and addressed as necessary.
Based on the stakeholders’ input and Phase | safety analyses, the following signalized intersections
were selected for a more detailed crash analysis, and safety evaluation in the Phase Il study. The
intersection safety analysis includes developing crash diagrams, analyzing causal factors, and
identifying countermeasures for the following three signalized intersections:

e Orange Blossom Trail and John Young Parkway
e Pine Hills Road and Silver Star Road
e Pine Hills Road and Colonial Drive

Furthermore, as part of the Phase Il safety analysis the commercial vehicular traffic activities throughout
the day along John Young Parkway, Orange Blossom Trail, and Silver Star Road were also evaluated
to understand the relationship between commercial traffic, congestion, and safety conditions.

Intersection Safety Analysis

Crash analyses were conducted for the three intersections using the most recent five-year crash data
obtained from the FDOT Crash Analysis Reporting System (CARS) for the time frame of January 2013
to December 2017. The crash analyses for the individual intersections are documented in the
subsequent sections of this report.

Orange Blossom Trail and John Young Parkway Intersection

The Orange Blossom Trail and John Young Parkway intersection vicinity map is shown on Figure 2.
A summary of existing intersection conditions is provided in Table 1. The crashes by severity of
incident, by year, are shown in Table 2. The pedestrian and bicyclist related crashes by year are
indicated in Table 3. The vehicular crashes that occurred each year by the manner of collision are
summarized in Table 4. The commercial vehicle crashes by the manner of collision are presented in
Table 5. The vehicular crashes by the intersection light conditions are included in Table 6. The
vehicular crashes by the roadway surface conditions are included in Table 7. A Crash Diagram is
provided in Figure 3. The commercial vehicle crashes are also identified on the crash diagrams to
evaluate the commercial vehicle crash patterns, and to identify the appropriate intersection
improvements.

Silver Star Freight Subarea Study Phase Il Final Report 3
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Table 1. Summary of Existing Orange Blossom Trail and John Young Parkway

Feature

Main Street

Intersecting Street

Area Location
Surrounding Development

Land Uses at Intersection

Pedestrian Generators

Traffic Control

Adjacent Signalized
Intersections

Orange Blossom Trail

John Young Pkwy. /
Lee Road

Other Distinct Features

Intersection Conditions

Description

US 441 (Orange Blossom Trail)

John Young Pkwy/Lee Road

In Orange County

Developed/Urban

e North — Trotters Park (Baseball, Soccer) fields

e South — Commercial properties including BP gas station/Circle K
o East —Lake Fairview Park

e West — Commercial properties

e Parks on the north and east quadrants of the intersection
e Commercial properties on the south and west quadrants of the intersection

The intersection is controlled by traffic signals

e To the north, approximately 0.9 mi along Orange Blossom Trail

¢ To the south, approximately 1.5 mi along Orange Blossom Trail

¢ To the east, approximately 0.7 mi along Lee Rd

e To the south, approximately 0.9 mi along John Young Pkwy

¢ Functional Classification — Urban Principal Arterial Other

e Cross Section — Four-lane divided roadway

e Speed Limit — 50 mph

¢ Northbound Approach — Channelized right turn lane, two through lanes
and a left turn lane

e Southbound Approach — Right turn lane, two through lanes and two left
turn lanes

¢ Alignment — Straight and level

¢ Sidewalks — Available along both north and south legs on both sides,
except no sidewalk along the south leg on the east side

o Utilities — Overhead power lines

¢ Street Lighting — Street Lighting available

¢ Functional Classification — Urban Principal Arterial Other

¢ Cross Section — Four-lane divided roadway

e Speed Limit — 45 mph

e Eastbound Approach — Channelized right turn lane, two through lanes and
two left turn lanes

¢ Westbound Approach —Right turn lane, two through lanes and a left turn
lane

¢ Alignment — Straight and level

e Sidewalks — Available along both east and west legs on both sides

e Utilities — Overhead power lines

¢ Rail tracks run north-south along the east side of the intersection.

o At-grade rail crossing on the east leg.

¢ Bike lanes available on both sides of the west leg

Silver Star Freight Subarea Study Phase Il Final Report 5



Table 2. Orange Blossom Trail and John Young Parkway Intersection Crashes by
Year and Severity

2013 0 13 29 42
2014 0 16 37 53
2015 0 16 21 37
2016 0 7 18 25
2017 0 18 25 43
Total 0 70 130 200

Table 3. Orange Blossom Trail and John Young Parkway Intersection Pedestrian
and Bicyclist Crashes

2013 0 0 0
2014 0 2 2
2015 0 2 2
2016 0 0 0
2017 1 0 1
Total 1 4 5

Table 4. Orange Blossom Trail and John Young Parkway Intersection Vehicle
Crashes by Manner of Collision

2013 21 (50%) 3 (7%) 6 (14%) 10 (24%) 2 (5%) 42
2014 28 (53%) 1(2%) 7 (13%) 13 (25%) 4 (8%) 53
2015 22 (59%) 0 (0%) 7 (19%) 6 (16%) 2 (5%) 37
2016 14 (56%) 0 (0%) 3 (12%) 5 (20%) 3 (12%) 25
2017 21 (49%) 2 (5%) 8 (19%) 7 (16%) 5 (12%) 43
Total 106 (53%) 6 (3%) 31 (16%) M (21%) 16 (8%) 200

Silver Star Freight Subarea Study Phase Il Final Report 6



Table 5. Orange Blossom Trail and John Young Parkway Intersection
Commercial Vehicle Crashes by Manner of Collision

2013 1(17%) 0 (0%) 1(17%) 4 (67%) 0 (0%) 6
2014 0 (0%) 0 (0%) 1(17%) 4 (67%) 1(17%) 6
2015 0 (0%) 0 (0%) 1 (33%) 1 (33%) 1 (33%) 3
2016 4 (50%) 0 (0%) 0 (0%) 3 (38%) 1(13%) 8
2017 0 (0%) 0 (0%) 4 (57%) 3 (43%) 0 (12%) 7
Total 5 (17%) 0 (0%) 7 (23%) 15 (50%) 3 (10%) 30

Table 6. Orange Blossom Trail and John Young Parkway Intersection Vehicle
Crashes by Intersection Light Conditions

2013 30 (71%) 2 (5%) 0 (0%) 10 (24%) 42
2014 43 (81%) 3 (6%) 1(2%) 6 (11%) 53
2015 28 (76%) 1 (3%) 0 (0%) 8 (21%) 37
2016 20 (80%) 1 (4%) 0 (0%) 4 (16%) 25
2017 31 (72%) 1(2%) 2 (5%) 9 (21%) 43
Total 152 (76%) 8 (4%) 3 (2%) 37 (18%) 200

Table 7. Orange Blossom Trail and John Young Parkway Intersection Vehicle
Crashes by Roadway Surface Conditions

2013 39 (93%) 3 (7%) 42
2014 42 (79%) 11 (21%) 53
2015 30 (81%) 7 (19%) 37
2016 21 (84%) 4 (16%) 25
2017 41 (95%) 2 (5%) 43
Total 173 (86%) 27 (14%) 200

Silver Star Freight Subarea Study Phase Il Final Report 7
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In total, there were 200 crashes reported in the past five years (2013-2017), out of which 30 (15 percent)
crashes were commercial vehicle crashes. There have been one pedestrian crash and four bicyclist
crashes reported. Most of the intersection crashes 106 (53 percent) were rear end crashes. The angle
and sideswipe crashes were reported as 31 (16 percent) and 41 (21 percent), respectively. However,
a higher percentage of the commercial vehicle crashes were found as sideswipe crashes (50 percent).
The night-time crashes were reported as 18 percent for the five-year period.

The crash rate for the intersection of Orange Blossom Trail and John Young Parkway was estimated
and compared to the statewide crash rate for similar facility types. The intersection crash rate is
estimated by dividing the number of crashes by millions of entering vehicles. The millions of entering
vehicles is the total amount of traffic passing through the intersection: this is calculated by summing
the Annual Average Daily Traffic (AADT) volumes of all the roadways at the intersection then multiplying
by the number of days in the analysis (365 days per year), then finally dividing by one million. As shown
in Table 8, the average crash rate for the subject intersection is 1.753, which is significantly higher than
the statewide crash rate of 0.587.

Table 8. Orange Blossom Trail and John Young Parkway Intersection Crash Rate

Average Crash Rate per Million Vehicles

Orange Blossom Trail AADT 32,750

John Young Parkway/Lee Road AADT 29,750

Total Daily Traffic Entering the Intersection 62,500
Number of Years 5

Million Vehicles 114.063

Number of Reported Crashes

Intersection Crash Rate 1.753

FDOT Statewide* 0.587

* Urban 4-5Lane Two-Way Divided Raised

Based on the intersection crash analysis the following intersection improvements are recommended to
mitigate the identified safety issues.

1. Consider providing signal heads with backplates with retroreflective yellow border to reduce the
high percentage of rear-end collisions at the intersection.

2. Evaluate and update the signal yellow and red times to accommodate the high percentage of
heavy commercial vehicles.

3. Evaluate and enhance the intersection lighting particularly on the approaches and under the
John Young Parkway overpass to mitigate the high number of crashes occurring in dark
conditions.

Silver Star Freight Subarea Study Phase Il Final Report 9



Pine Hills Road and Silver Star Road

The Pine Hills Road and Silver Star Road intersection vicinity map is shown on Figure 4. A summary
of existing intersection conditions is provided in Table 9. The crashes by severity of incident, by year,
are shown in Table 10. The pedestrian and bicyclist related crashes by year are indicated in Table 11.
The vehicular crashes that occurred each year by the manner of collision are summarized in Table 12.
The commercial vehicular crashes by the manner of collision are presented in Table 13. The vehicular
crashes by the intersection light conditions are included in Table 14. The vehicular crashes by the
roadway surface conditions are included in Table 15. A Crash Diagram is provided in Figure 5. The
commercial vehicle crashes are also identified on the crash diagrams to evaluate the commercial
vehicle crash patterns, and to identify the appropriate intersection improvements.
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Figure 4. Pine Hills Road and Silver Star Road Intersection Map
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Table 9. Summary of Existing Pine Hills Road and Silver Star Road Intersection

Conditions
Feature Description
Main Street Silver Star Rd
Intersecting Street Pine Hills Rd
Area Location In Orange County
Surrounding Development Developed/Urban

¢ Northeast — Commercial properties including Value Pawn, Clipper City,
and The Seafood Station

¢ Northwest — Commercial properties including Andy’s Corner convenience
store

e Southeast —Commercial properties including CITGO

e Southwest — Commercial properties including Mobil, and Sobik’s Subs

e Commercial properties on all four quadrants of the intersection, and along
roadways; Evans High School is located just east of the intersection; also,
the Pine Hills Trail crosses Silver Star Rd about 0.2 miles west of the

Land Uses at Intersection

Pedestrian Generators

intersection.
Traffic Control The intersection is controlled by traffic signals
¢ To the north, approximately 0.2 mi along Pine Hills Road
Adjacent Signalized ¢ To the south, approximately 0.4 mi along Pine Hills Road
Intersections ¢ To the east, approximately 0.2 mi along Silver Star Road

e To the west, approximately 0.2 mi along Silver Star Road
¢ Functional Classification — Urban Principal Arterial Other
¢ Cross Section — Six-lane divided roadway
e Speed Limit — 40 mph
e Eastbound Approach — Shared though-right turn lane, two through lanes
and two left turn lanes
Silver Star Road ¢ Westbound Approach — Shared though-right turn lane, two through lanes
and two left turn lanes
¢ Alignment — Straight and level
¢ Sidewalks — Available along both east and west legs on both sides
e Utilities — Overhead power lines
¢ Street Lighting — Street Lighting available
¢ Functional Classification — Minor Urban Arterial
e Cross Section — Five-lane undivided roadway
e Speed Limit — 40 mph
e Northbound Approach —Right turn lane, two through lanes and two left turn
lanes
e Southbound Approach — Right turn lane, two through lanes and two left
turn lanes
e Alignment — Straight and level
e Sidewalks — Available along both north and south legs on both sides
o Utilities — Overhead power lines
¢ Evans High School is located northeast of the intersection
e There is significant pedestrian activity in the area
Other Distinct Features ¢ No on street bike lanes on either Silver Star Rd or Pine Hills Rd
e The Pine Hills Trail runs parallel to Pine Hills Rd about 0.2 miles to the
west of Silver Star Rd

Pine Hills Road

Silver Star Freight Subarea Study Phase Il Final Report 11



Table 10. Pine Hills Road and Silver Star Road Intersection Crashes by Year and
Severity

2013 2 (Ped) 19 25 46
2014 0 23 22 45
2015 1 (Ped) 25 22 48
2016 0 25 33 58
2017 0 24 37 61
Total 3 (Ped) 116 139 258

Table 11. Pine Hills Road and Silver Star Road Intersection Pedestrian and
Bicyclist Crashes

2013 5 4 <
2014 3 1 4
2015 5 1 6
2016 4 2 6
2017 1 1 2
Total 18 9 27

Table 12. Pine Hills Road and Silver Star Road Intersection Vehicle Crashes by
Manner of Collision

2013
2014
2015
2016
2017
Total

16 (35%)
29 (64%)
21 (44%)
30 (52%)
29 (48%)
125 (48%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
1(2%)
1 (0%)

11 (24%)
6 (13%)
9 (19%)
13 (22%)
15 (25%)
54 (21%)

Silver Star Freight Subarea Study Phase Il Final Report
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46
45
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258



Table 13. Pine Hills Road and Silver Star Road Intersection Commercial Vehicle
Crashes by Manner of Collision

2013 3 (43%) 0 (0%) 2 (29%) 2 (29%) 0 (0%) 7
2014 2 (67%) 0 (0%) 0 (0%) 0 (0%) 1(33%) 3
2015 0 (0%) 0 (0%) 0 (0%) 2 (100%) 0 (0%) 2
2016 1(17%) 0 (0%) 2 (33%) 1(17%) 2 (33%) 6
2017 3 (50%) 0 (0%) 1(17%) 2 (33%) 0 (0%) 6
Total 9 (38%) 0 (0%) 5 (21%) 7 (29%) 3 (12%) 24

Table 14. Pine Hills Road and Silver Star Road Intersection Vehicle Crashes by
Intersection Light Conditions

2013 35 (76%) 3 (7%) 1(2%) 7 (15%) 46
2014 27 (60%) 0 (0%) 0 (0%) 18 (40%) 45
2015 32 (67%) 0 (0%) 0 (0%) 16 (33%) 48
2016 42 (72%) 2 (4%) 1(2%) 13 (22%) 58
2017 48 (79%) 2 (3%) 2 (3%) 9 (15%) 61
Total 184 (71%) 7 (3%) 4 (2%) 63 (24%) 258

Table 15. Pine Hills Road and Silver Star Road Vehicle Crashes by Roadway
Surface Conditions

2013 44 (96%) 2 (4%) 46
2014 42 (93%) 3 (7%) 45
2015 46 (96%) 2 (4%) 48
2016 57 (98%) 1(2%) 58
2017 54 (89%) 7 (11%) 61

Total 243 (94%) 15 (6%) 258
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In total, there were 258 crashes reported in the past five years (2013-2017), out of which 24 (9.3
percent) were commercial vehicle crashes. There have been 18 pedestrian crashes and nine bicyclist
crashes reported, and three of the pedestrian crashes resulted in fatalities. Two pedestrian crashes
and five bicycle crashes involved right turning vehicles. The highest percentage of intersection crashes
125 (48 percent) were rear end crashes. The angle and sideswipe crashes were reported as 54 (21
percent) and 38 (15 percent), respectively. However, a higher percentage of the commercial vehicle
crashes were found as sideswipe crashes (29 percent). The night-time crashes were reported as 24
percent for the five-year period.

The crash rate for the intersection of Pine Hills Road and Silver Star Road was estimated and compared
to the statewide crash rate for similar facility types. The intersection crash rate is estimated by dividing
the number of crashes by millions of entering vehicles. The millions of entering vehicles is the total
amount of traffic passing through the intersection: this is calculated by summing the AADT volumes of
all the roadways at the intersection then multiplying by the number of days in the analysis (365 days
per year), then finally dividing by one million. As shown in Table 16, the average crash rate for the
subject intersection is 1.977, which is significantly higher than the statewide crash rate of 0.826.

Table 16. Pine Hills Road and Silver Star Road Intersection Crash Rate

Average Crash Rate per Million Vehicles

Pine Hills Road AADT 35,500
Silver Star Road AADT 36,000
Total Daily Traffic Entering the Intersection 71,500
Number of Years 5
Million Vehicles 130.488
Number of Reported Crashes 258

Intersection Crash Rate 1.977

FDOT Statewide* 0.826

* Urban 6+Lane Two-Way Divided Raised

Orange County conducted the Pine Hills Road Pedestrian/Bicycle Safety Study, from Colonial Drive to
Bonnie Brae Circle, to develop alternatives and strategies that identify solutions to provide safe walking
and cycling mobility needs along the corridor. In the study, the following intersection improvements
were identified for the Pine Hills Road and Silver Star Road intersection. The project is currently in
design and scheduled for construction in 2022.

Reconstructing curb returns.
Adding high intensity crosswalks.

Providing new mast arms signal.

W=

Add a low wall with sign tower and wayfinding signage.
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5. Expanding the ped areas on the northeast and southwest corners by removing at least a portion
of the acceleration lane.

6. Lighting improvements.

Considering the Orange County study and the intersection crash analysis, the following additional
intersection improvements are recommended to mitigate the identified safety issues.

1. Consider providing signal heads with backplates with retroreflective yellow border to reduce the
high percentage of rear-end collisions at the intersection.

2. Evaluate and update the signal yellow and red times to accommodate the high percentage of
heavy commercial vehicles.

3. Consider extending the westbound left-turn lanes at the intersection, by closing the Evans High
School directional median opening located immediately east of the intersection, to potentially
reduce the crashes at the westbound approach of the intersection.

4. Provide Leading Pedestrian Interval (LPI) signal timing at all the intersection approaches to
improve the pedestrian and bicyclist safety conditions.

5. Consider prohibiting right turn on red (RTOR) at the intersection or installing yield to pedestrians
and bicycles signs at intersection approaches.

Silver Star Freight Subarea Study Phase Il Final Report 16



Pine Hills Road and Colonial Drive Intersection

The Pine Hills Road and Colonial Drive intersection vicinity map is shown on Figure 6. A summary of
existing intersection conditions is provided in Table 17. The crashes by severity of incident, by year,
are shown in Table 18. The pedestrians and bicyclist related crashes by year are indicated in Table
19. The vehicular crashes that occurred each year by the manner of collision are summarized in Table
20. The commercial vehicular crashes by the manner of collision are presented in Table 21. The
vehicular crashes by the intersection light conditions are included in Table 22. The vehicular crashes
by the roadway surface conditions are included in Table 23. A Crash Diagram is provided in Figure 7.
The commercial vehicle crashes are also identified on the crash diagrams to evaluate the commercial
vehicle crash patterns, and to identify the appropriate intersection improvements.
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Figure 6. Pine Hills Road and Colonial Drive Intersection Map
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Table 17. Summary of Existing Pine Hills Road and Colonial Drive Intersection

Feature

Main Street

Intersecting Street

Area Location
Surrounding Development

Land Uses at Intersection

Pedestrian Generators

Traffic Control

Adjacent Signalized
Intersections

SR 50 (Colonial Drive)

Pine Hills Road

Other Distinct Features

Conditions

Description

Colonial Dr

Pine Hills Rd

In Orange County

Developed/Urban

¢ Northeast — Commercial properties including Buddy’s Home Furnishing,
Super Star K, and Marco’s Crab Shack

¢ Northwest — Commercial properties including Kings Used & New Tires

e Southeast — Commercial properties including Amscot, and Western Union

e Southwest — Commercial properties including Tucker Auto Sales

e Commercial properties on all four quadrants of the intersection, and along
roadways intersection

¢ Pine Hills Trail begins approximately 0.5 mile to the northwest of the
intersection along Alhambra Dr

¢ Barnett Park is located approximately 0.5 mile to the northeast of the
intersection

The intersection is controlled by traffic signals

¢ To the north, approximately 0.4 mi along Pine Hills Road

¢ To the south, approximately 0.7 mi along Pine Hills Rd

e To the east, approximately 0.5 mi along Colonial Dr

e To the west, approximately 0.2 mi along Colonial Dr

¢ Functional Classification — Urban Principal Arterial Other

e Cross Section — Six-lane divided roadway

e Speed Limit — 45 mph

e Eastbound Approach — One shared though-right turn lane, two through
lanes and two left turn lanes

e Westbound Approach — One shared though-right turn lane, two through
lanes and one left turn lane

e Alignment — Straight and level

e Sidewalks — Available along both east and west legs on both sides

¢ Utilities — Overhead power lines

e Street Lighting — Street Lighting available

e Functional Classification — Minor Urban Arterial

e Cross Section — Five-lane undivided roadway north of Colonial Drive, four-
lane undivided roadway south of Colonial Drive

e Speed Limit — 40 mph

¢ Northbound Approach — One shared though-right turn lane, one through
lane and one left turn lane

e Southbound Approach — One right turn lane, two through lanes and two
left turn lanes

e Alignment — Straight and level

¢ Sidewalks — Available along both north and south legs on both sides

o Utilities — Overhead power lines

¢ On street bike lanes available along both sides of Colonial Dr/ Colonial
Drive
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Table 18. Pine Hills Road and Colonial Drive Intersection Crashes by Year and
Severity

2013 0 25 18 43
2014 0 23 30 53
2015 0 21 30 51

2016 0 19 48 67
2017 0 21 35 56
Total 0 109 161 270

Table 19. Pine Hills Road and Colonial Drive Intersection Pedestrian and
Bicyclist Crashes

2013 1 0 1
2014 4 1 5
2015 2 3 5
2016 2 1 3
2017 0 1 1
Total 9 6 15

Table 20. Pine Hills Road and Colonial Drive Intersection Vehicle Crashes by
Manner of Collision

2013 21 (49%) 0 (0%) 8 (19%) 7 (16%) 7 (16%) 43
2014 26 (49%) 1(2%) 10 (19%) 6 (11%) 10 (19%) 53
2015 24 (47%) 0 (0%) 11 (22%) 5 (10%) 11 (21%) 51
2016 28 (42%) 1(1%) 24 (36%) 6 (9%) 8 (12%) 67
2017 31 (55%) 0 (0%) 15 (27%) 6 (11%) 4 (T%) 56
Total 130 (48%) 2 (1%) 68 (25%) 30 (11%) 40 (15%) 270
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Table 21. Pine Hills Road and Colonial Drive Intersection Commercial Vehicle
Crashes by Manner of Collision

2013 0 (0%) 0 (0%) 0 (0%) 2 (50%) 2 (50%) 4
2014 4 (67%) 0 (0%) 0 (0%) 2 (33%) 0 (0%) 6
2015 2 (29%) 0 (0%) 3 (43%) 1(14%) 1(14%) 7
2016 0 (0%) 0 (0%) 2 (29%) 5 (71%) 0 (0%) 7
2017 2 (67%) 0 (0%) 0 (0%) 1 (33%) 0 (12%) 3
Total 8 (30%) 0 (0%) 5 (19%) 11 (41%) 3 (11%) 27

Table 22. Pine Hills Road and Colonial Drive Intersection Vehicle Crashes by
Intersection Light Conditions

2013 19 (44%) 2 (5%) 2 (5%) 20 (46%) 43
2014 33 (62%) 1(2%) 0 (0%) 19 (36%) 53
2015 33 (65%) 1(2%) 0 (0%) 17 (33%) 51
2016 42 (63%) 2 (3%) 1(1%) 22 (33%) 67
2017 44 (78%) 2 (4%) 0 (0%) 10 (18%) 56
Total 171 (63%) 8 (3%) 3 (1%) 88 (33%) 270

Table 23. Pine Hills Road and Colonial Drive Vehicle Crashes by Roadway
Surface Conditions

2013 40 (93%) 3 (7%) 43
2014 44 (83%) 9 (21%) 53
2015 46 (90%) 5 (10%) 51
2016 62 (93%) 5 (7%) 67
2017 51 (91%) 5 (9%) 56
Total 243 (90%) 27 (10%) 270
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In total, there were 270 crashes reported in the past five years (2013-2017), out of which 27 (10 percent)
were commercial vehicle crashes. There have been nine pedestrian crashes and six bicyclist crashes
reported. One pedestrian crash and four bicycle crashes involved right turning vehicles. The highest
percentage of intersection crashes 130 (48 percent) were rear end crashes. The angle and sideswipe
crashes were reported as 68 (25 percent) and 30 (11 percent), respectively. However, a higher
percentage of the commercial vehicle crashes were found as sideswipe crashes (41 percent). The
night-time crashes were reported as 33 percent for the five-year period.

The crash rate for the intersection of Pine Hills Road and Colonial Drive was estimated and compared
to the statewide crash rate for similar facility types. The intersection crash rate is estimated by dividing
the number of crashes by millions of entering vehicles. The millions of entering vehicles is the total
amount of traffic passing through the intersection: this is calculated by summing the AADT volumes of
all the roadways at the intersection then multiplying by the number of days in the analysis (365 days
per year), then finally dividing by one million. As shown in Table 24, the average crash rate for the
subject intersection is 1.873, which is significantly higher than the statewide crash rate of 0.826.

Table 24. Pine Hills Road and Colonial Drive Intersection Crash Rate

Average Crash Rate per Million Vehicles

Pine Hills Road AADT 37,000
Colonial Drive AADT 42,000
Total Daily Traffic Entering the Intersection 79,000
Number of Years 5
Million Vehicles 144175
Number of Reported Crashes 270

Intersection Crash Rate 1.873

FDOT Statewide* 0.826

* Urban 6+Lane Two-Way Divided Raised

Based on the intersection crash analysis the following intersection improvements are recommended to
mitigate the identified safety issues.

1. Consider providing signal heads with backplates with retroreflective yellow border to reduce the
high percentage of rear-end collisions at the intersection.

2. Evaluate and update the signal yellow and red times to accommodate the high percentage of
heavy commercial vehicles.

3. Provide LPI signal timing at all the intersection approaches to improve the pedestrian and
bicyclist safety conditions.

4. Consider prohibiting RTOR at the intersection or installing yield to pedestrians and bicycles signs
at intersection approaches.
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5. Evaluate and enhance the intersection lighting to mitigate the high number of crashes occurring
in dark conditions.

6. Consider evaluating innovative intersection concepts such as Median U-turn (MUT) or Restricted
Crossing U-turn (RCUT) to reduce the vehicular conflicts and the number of crashes.

Roadway Congestion, Commercial Traffic, and Safety Evaluation

The commercial traffic throughout the day as well as congestion along John Young Parkway, Orange
Blossom Trail, and Silver Star Road were analyzed to understand the relationship between commercial
traffic, congestion, and safety conditions.

Truck Traffic Origin/Destination Trip Patterns

Truck origin and destination data comes from Streetlight. Streetlight data is anonymized data from
smart phones and navigation systems that is collected as vehicles using these devices pass near
specially equipped streetlights. The points at which trucks destined for locations in the study area enter
the study area and the location of those destinations are mapped in Figure 8 and Figure 9. Figure 8
reflects the data from all trucks and Figure 9 reflects the data only from the heaviest classes of trucks.
Both maps show the highest percentage of trucks entering the study area from the south on John Young
Parkway, with the percentage of heavy trucks entering at that point (46.13 percent) more than ten
percentage points higher than that of all trucks entering there (34.52 percent). The second most popular
gateway is Lee Road (SR 423), a direct connection from I-4. A combination of the percentages of each
polygon along Silver Star Road reveals that the highest percentage of both categories of truck traffic is
destined for locations along that corridor. The highest percentage, by far, of heavy trucks are bound for
locations to the west of John Young Parkway.

Figure 10 shows that overall traffic volume is concurrent with truck traffic volume in that John Young
Parkway is the busiest roadway in the subarea, serving a daily volume of more than 50,000 vehicles
overall. One interesting inversion between the truck and total AADT data is that, while the volume for
overall vehicles is lower on the segment of John Young Parkway between Silver Star Road and
Princeton Street than it is elsewhere on John Young Parkway, the volume of trucks is higher on that
segment.

Figure 11 shows the average daily truck traffic in the subarea. The pure volume of truck traffic is
highest on John Young Parkway. The roadway segment between Princeton Street and Silver Star
Road sees an average volume of 6,000 trucks per day, while the segment between Silver Star Road
and Orange Blossom Trail sees an average volume of 3,501 to 6,000 trucks per day.

Figure 12 shows truck percentage as a share of total traffic. The corridor for which trucks constitute
the highest share of traffic is Mercy Drive, which runs north-south and bisects the east-west industrial
cluster. Trucks constitute a total of more than 15 percent of the traffic on this road. This is likely because
Mercy Drive ends at the northern boundary of the industrial park, so it makes sense that a large
proportion of the traffic on that roadway within the study area would be trucks destined for the industrial
facilities along that road. The only other corridor for which trucks constitute a similar share of traffic is
John Young Parkway from Silver Star Road to Princeton Street, where trucks are 11-15 percent of
traffic. Elsewhere on major roads in the subarea, truck traffic constitutes 2.5-10 percent of overall traffic.
This pattern, where volume is highest south of Silver Star Road and thins out just north of it,
complements the data showing that the highest percentage (34.52 percent) of commercial traffic
entering the subarea enters via the southern gateway on John Young Parkway.
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Roadway Congestion

An analysis of roadway congestion in the subarea is based on two different sources: Streetlight data
and the American Transportation Research Institute’s (ATRI) database of commercial traffic movement.
The ATRI database is comprised of Global Positioning System (GPS) data from trucks. The ATRI data
used for this study are from August 2017 to July 2018.

Figure 13, Figure 14, and Figure 15 are based on Streetlight data and visualize traffic congestion
within the subarea as a percentage of the expected travel speed. Green segments represent the least
difference between free flow/posted speed and the speed at which vehicles were actually recorded to
be moving on these segments; red segments represent the greatest difference between free flow and
recorded speed. For instance, consider a segment for which the free flow speed is 40 MPH but on
which traffic was recorded as actually moving at 26 MPH. The recorded speed, 26 MPH, is 65 percent
of the expected travel speed, 40 MPH, which represents the full 100 percent. The difference between
the expected travel speed and the recorded travel speed relative to one another (100-65 percent) would
then be 35 percent, so this segment would be represented on the map in red.

Figure 13 shows congested travel conditions throughout the day. The data suggests that the roadways
in the industrial cluster north of Silver Star Road as well as Orange Blossom Trail north of the
intersection with John Young Parkway and the roadways that branch off from that segment are
consistently moderately congested throughout the day. Shader Road between John Young Parkway
and Orange Blossom Trail experiences the highest level of daily congestion in the study area. Silver
Star Road east of John Young Parkway, Mercy Drive south of Silver Star Road, Lake Breeze Drive
west of John Young Parkway, All American Boulevard and Clarcona Ocoee Road also experience
moderate congestion throughout the day.

Figure 14 shows congested travel conditions during morning peak travel hours (7 AM to 9 AM) and
Figure 15 shows congested travel conditions for evening peak travel hours (4 PM to 6 PM). The same
four roadway segments are 35 percent or more congested during both peak periods:

e Silver Star Road between John Young Parkway and Orange Blossom Trail
e Shader Road between John Young Parkway and Orange Blossom Trail

e Clarcona Ocoee Road from Orange Blossom Trail to Edgewater Drive

e Princeton Street from Orange Blossom Trail to Coolidge Avenue

All segments of Orange Blossom Trail within the study area seem to be more congested during evening
peak hours than morning. Shader Road west of John Young Parkway is significantly more congested
in the morning.

Figure 16 shows the most congested roadway segments for trucks within the study area. This map
shows that the most congested segments are along John Young Parkway, particularly south of Silver
Star Road, and on Lynx Lane where it connects to John Young Parkway. This provides a different
picture from the Streetlight data in part because the ATRI data used to identify the segments is weighted
for truck volume, whereas the amount of delay is the most heavily weighted factor in the Streetlight
data. For instance, a longer delay for a side street on which there are fewer trucks will show up as
more congested on a Streetlight map, but the ATRI analysis considers that a shorter delay on a busier
road affects a larger volume of trucks. Further, this larger volume of trucks has an overall expectation
of less delay if they are on a main road as opposed to a side street, so the difference between expected
speed and actual speed is greater, as opposed to the expectation of some delay on side streets that
are not operationally designed to handle larger flows of traffic.
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Roadway Crash Patterns

The crash data used for this study was drawn from FDOT’s Crash Analysis Reporting System (CARS).

According to this data, John Young Parkway, has three hot spots for crash activity. Figure 17 shows
the vehicle crash frequency within 100 feet of any given spot.
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