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1. Executive Summary

The CR 510 corridor is critical in facilitating the west to east movement of traffic in Indian River County as
it connects Interstate 95 (I-95) on the west to SR A1A on the east. CR 510 is a two-lane bi-directional road
that extends east-west CR 512 to SR A1A. CR 510 is a major evacuation route for the region and one of the

three crossings of the Intercoastal Waterways in Indian River County.

A Traffic Analysis is being conducted in support of the CR 510 Project Development and Environment
(PD&E) Study from 58™ Avenue to east of SR 5/US-1, approximately one mile. The purpose of this project
is to improve capacity for local and regional travel, freight movement, and emergency evacuation, in

addition to enhancing economic development in northeast Indian River County.

The Project Traffic Analysis Report (PTAR) documents the operations and safety analysis completed for the
project. Existing (2022), opening (2025), interim (2035) and design (2045) conditions were analyzed as part
of this report. The project will evaluate the widening of CR 510 from two to four lanes; design control and
criteria and Intersection Control Evaluation (ICE) at two intersections: CR 510 with 58" Avenue and CR 510

with SR 5/US-1; and multimodal accommodation and access management analysis.

FDOT adopted Signal 4 Analytics as the main crash data source earlier this year. Consequently, this source
was used for safety analysis. Crash data processing includes records between January 1%, 2018 to June 6™,
2023 (latest available crash data when this report was being developed). During this time period there
were 250 reported crashes out of which 93 injury crashes and 1 fatal crash were documented. Lighting
seems to be an important probable factor with about 18% of crashes happening during non-daylight
condition. The most frequent crash type was rear-end (44%) followed by left-turn (27%) crashes. Due to
high traffic volume and left-turns, the intersection of CR 510 and SR 5/US-1 is a critical accident-prone

location within the study area.

The traffic data collected in years 2021 and 2022 were used for evaluation of existing conditions analysis
and adjusted with the growth factors proposed in the Pre-PD&E Data Analysis Report for development of

future condition. For the build-out scenarios, three alternatives were analyzed for the design year.

The intersection analysis (using Synchro 11) on existing and future data (no build and three build
alternatives) shows all the study area intersections are performing at acceptable Level of Service (LOS) D
with an exception of SR 5/US/1 & 85" Pl in the AM peak. However, once the trips are increased due to

regular growth and without any improvements to the facilities, both signalized intersections (CR 510 @ 58"
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Avenue and CR 510 @ SR 5/US-1) in addition to the intersections of CR 510 and Old Dixie Highway; SR 5/US-
1 & 85" Place and CR 510 & 44™ Avenue will operate at failing LOS F or capacity LOS E.

Three build alternatives were assessed for the study area. Alternative 1 (TSM&O Alternative) is considering
widening and adding to existing storage lanes and lengths at the intersections; Alternative 2 (Hybrid) will
provide an over pass along CR 510 which begins west of the FEC crossing to ends east of SR 5/US-1; and
finally alternative 3 (Grade Separated) which completely eliminates the intersection of CR 510 and SR 5/US-
1 by providing a full grade separation maneuver and using SR 5/US-1 @ 86" Place as the point to connect
north-south movement to the overpass. Intersection analysis using Synchro shows that without any
improvement, two intersections of CR 510/85™ Street & 55™ Avenue and SR 510/Bridge Blvd. & 85 Place
will be operating under capacity LOS E in 2045 and the intersections of CR 510/85" Street & SR-5/US-1 &
SR 510/Bridge Blvd. & 44" Avenue will have a failing LOS. However, based on the build alternatives analysis,
this intersection will improve operationally. In summary, hybrid alternative has the lowest system delay

and failing or under capacity intersections.

95™ percentile queue analysis was conducted on the existing and future scenarios using Synchro software
too. Assessment shows there is only one movement (SBL, CR 510/85™" Street & SR-5/US-1) with queue
length exceeding storage in 2025 for alternative 1. But in design year, there are more movements as
highlighted in tables which are having the queue issue. Same issue occurs with the Hybrid alternative, all of
the intersections are having adequate storage length even in 2045 with an exception of CR 510/85™ Street
& SR-5/US-1. The grade separated alternative also has several movements including EBL, WBR and SBL at
the intersection of CR 510 & 86 PI Ramp and also EBR, NBL, NBT, SBT and SBR at the intersection of US-1

& 86th Pl Ramp with the queue existing storage length capacity in year 2045.

Corridor arterial analysis was conducted using Arterial LOS analysis of Synchro. Based on the results, CR 510
eastbound is currently working under capacity LOS E and will fail before 2035. The Grade Separation
alternative will provide much better mobility in comparison with two other alternatives according to the

analysis.

As part of the study, a signal warrant analysis was conducted for the intersection of CR 510 and 55" Avenue

and no signal warrant were met based on MUTCD and collected data.

According to the analysis based on this traffic study, Alternative 2 (Hybrid) provides best option for future

mobility and imposes less delay to the network.
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2.  Introduction
2.1.Project Description

A Traffic Analysis is being conducted in support of the CR 510 Project Development and Environment
(PD&E) Study from 58™ Avenue to east of SR 5/US-1, a distance of approximately one mile (see Figure 1).
The purpose of this project is to improve capacity for local and regional travel, freight movement, and

emergency evacuation, in addition to enhance economic development in northeast Indian River County.

>
%
%z
[

| KemyBiH s

AV YOS

87th St

@ ’.'-
<
g 5
) § ",
84th St @
83rd P ¥,
SONEsseccs B 5 Yo
LEGEND: o
3
: o 3
B Project Limits %’. f i
kel i777i Project Study Area S 2
— %2 z

Figure 1: Project Location Map

2.2.Purpose and Need

The purpose of the proposed project is to improve capacity for local and regional travel, freight movement,
emergency evacuation and to enhance economic development in northeast Indian River County. The needs

of this project include: Capacity, Transportation Demand, Social Demands/Economic Demands, Modal
Relationships, System Linkage, and Project Status.

FDOT\)

2-1



CR 510 PD&E Study
DRAFT ) . From 58" Avenue to East of SR 5/US-1
Project Traffic Analysis Report FPID: 441692-1-22-02 | ETDM No.: 14492

Capacity: Traffic data collected in support of CR 510 Pre-PD&E Data Analysis Report dated February 2022
showed that the year 2021 Annual Average Daily Traffic (AADT) on CR 510 from 58" Avenue to east of SR
5/US-1 was between 11,000 to 14,500 vehicles per day and operating at Level of Service (LOS) C based on
the Pre PD&E Data Analysis Report.

According to the growth analysis conducted in the Pre PD&E Data Analysis report, by year 2045, the daily
traffic projections along the corridor range from 18,500 to 23,500 vehicles per day, with a failing operating

LOS F due to projected population growth and planned developments along the project corridor.

Furthermore, several commercial and industrial properties are located nearby and along the corridor such
as the Florida East Coast (FEC) Railroad, the Sebastian Municipal Airport to the north, and the Vero Beach
Regional Airport to the south. The project corridor has an average truck percentage of 7%, which further

impacts capacity and operations.

Based on traffic projections, if no improvements are proposed, the congestion on the corridor will

significantly worsen and result in prolonged delays for the residents and commuters.

Overall, the proposed improvements are anticipated to allow CR 510 to continue to serve as a critical
arterial in facilitating the east-west vehicular movements of local and regional users (including truck traffic)
as this road traverses Indian River County connecting CR 510/SR 510 to SR A1A on the barrier island while

enhancing access to targeted areas of growth within the county.

Transportation Demand: The population of Indian River County has increased from 112,947 persons in year
2000 to 162,518 persons in year 2020 representing an increase of 44.0% over 20 years. This rapid
population growth has resulted in a significant increase in transportation demand along the County’s
roadway network, especially CR 510. CR 510, along with SR 60 and SR 656, are the only three east-west

roadways that cross over the Intracoastal Waterway connecting to the beach.

The population of Indian River County is projected to increase from 162,518 persons in year 2020 to
200,900 persons in year 2045, representing a growth of approximately 24% over 25 years. As the
population of Indian River County increases and new developments are constructed, the traffic volumes on
CR 510 will be expected also to increase. Without any improvements, congestion on the corridor will
worsen and could discourage residents and commuters from visiting the area and negatively affecting

economic development opportunities.
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Social Demands/ Economic Development: Currently, the project corridor is mainly commercial with some
multi-family residential area approaching 58" Avenue. The intersection of SR 5/US-1 at CR 510 is one of the
busiest in the County and has attracted new nearby developments such as Orchid Quay (Harbor Isle). The
Orchid Quay development is proposing 250,000 square feet of retail as well as 350 condominiums and will
become a significant traffic generator for the area. Additional new residential developments like Bluewater
Bay, Sebastian Park, and Liberty Park are planned west of the project corridor. Improving the capacity and

operations of CR 510 will enhance economic opportunities for these future developments.

Modal Relationships: The Indian River County public transportation system includes Goline and Route 9,
which traverse through the western limits of the project (CR 510 west of the 58" Avenue intersection).
Additionally, the FEC Railroad is located within the project limits and runs parallel to SR 5/US-1 along the
west side of SR 5/US-1, intersecting CR 510 at the railroad crossing identified by FDOT under crossing
number 272168.

The CR 510 corridor provides limited options for pedestrians and bicyclists. Sidewalks on both side of the
road are present from the railroad crossing to east of SR 5/US-1 and there are no bicycle lanes. The need
for sidewalks and bicycle lanes is also documented in the Indian River County Bicycle and Pedestrian Master
Plan (2015). Without any improvements, pedestrians and bicyclists will be forced to share the roadway with
other vehicles. The proposed project is expected to accommodate multimodal facilities and enhance

corridor access for transit users, bicyclists, and pedestrians.

System Linkage: CR 510 is a critical link in the evacuation route network established by the Florida Division
of Emergency Management. CR 510 is one of the only three crossings of the Intracoastal Waterway in Indian
River County and connects with SR 5/US-1 and 1-95. As such, CR 510 plays a vital role in helping residents
of Indian River Shores, Wabasso Beach, Orchid, North Beach, and Wabasso to evacuate west and north or
south during hurricane and other emergencies. As the population of Indian River County increase,
evacuating the residents of Indian River Shores, Wabasso Beach, and North Beach in a timely manner will
become more challenging. Without any improvements to CR 510, evacuation clearance times will continue

to increase and may discourage residents from evacuating, thus jeopardizing public safety.

The previous CR 510 PD&E study from CR 512 to 58™ Avenue recommended widening the roadway to four
lanes to improve capacity and safety along CR 510. The CR 510 PD&E study from 58" Avenue to east of SR
5/US-1 will help to formally document the need to improve connectivity by providing a continuous four-

lane divided highway to east of SR 5/US-1 and will link CR 510 to the coastal areas over the Intracoastal
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Waterway. The improved connectivity will facilitate the efficient movement of people, goods, and services

to and from Indian River County.

Project Status: Located within the purview of the Indian River County Metropolitan Planning Organization
(MPQ), the proposed project is identified in the Needs Projects List and in the Cost Feasible Plan of the
MPQ's 2045 Long Range Transportation Plan (LRTP).

2.3.Area of Influence

There are 9 key intersections under consideration within the area of influence along the arterials. These

intersections are listed below (see Figure 2).

1. CR 510/85™ Street & 58" Avenue (Collected as part of Pre-PD&E Data Analysis, Year 2021)
(Signalized)

2. CR 510/85™ Street & 55" Avenue (Collected as part of Pre-PD&E Data Analysis, Year 2021)
(Unsignalized)

3. CR510/85™ Street & Old Dixie Highway (Collected as part of Pre-PD&E Data Analysis, Year 2021)
(Unsignalized)

4. CR510/85" Street & SR 5/US-1 (Collected as part of Pre-PD&E Data Analysis, Year 2021) (Signalized)

5. SR 5/US-1 & 85™ Place (Collected as part of Pre-PD&E Data Analysis, Year 2021) (Unsignalized)

6. CR 510/Bridge Blvd. & 85" Place (Collected as part of Pre-PD&E Data Analysis, Year 2021)
(Unsignalized)

7. CR510/Bridge Blvd. & 44™ Avenue (Collected in November 2022) (Unsignalized)

8. SR-1/US-1 & 84 Street (Collected in November 2022) (Unsignalized)

9. SR-1/US-1 & 83rd Street (Collected in November 2022) (Unsignalized)

There is a rail crossing #272168T along CR 510 approximately 0.1 miles west of the SR 5/US-1 intersection.
There are some intersections which are actually outside study area, but are analyzed to capture the

potential impact due to traffic diversion of Alternative 2 and Alternative 3.
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Figure 2: Project Area of Influence
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3.  Traffic Analysis Assumptions and Methodology

The years 2022 and 2045 serve as baseline and design years and will be used to produce opening year
(2025), interim year (2035), and design year (2045) traffic, respectively. Opening year and interim year
traffic are developed by interpolation between the years 2022 and 2045. The analysis years proposed for

this project are as follows:

e Existing year: 2022
e Opening year: 2025
e Interim year: 2035

e Design year: 2045
In the event a failing LOS is obtained in the design year no build, the traffic operational analysis will evaluate

the following:

e Compare existing conditions against no build alternative.
e |dentify the year of failure between the opening and design years.

e Determine critical movement(s).
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4.  Existing Conditions

4.1.Existing Land Use

Based on the Indian River County Planning Divisions Map (Figure 3), the land use along this corridor is a mix
of General Commercial (CG), Limited Commercial (CL), Heavy Commercial (CH), Light Industrial (IL), Single

Family Residential (RS-1) and Multiple Family Residential (RM-6).

4.2 .Existing Transportation Network

4.2.1. Roadways

There are two major roadways along the study area, CR 510 and SR 5/US-1. CR 510 between 58" Avenue
to SR 5/US-1 is the eastern-western Off-System corridor identified by FDOT under section |D# 88050000.
This is a two-way, two-lane highway with some auxiliary lanes at the intersections. Lane widths are 12 feet
and no median exists along the study corridor. There are 2 feet paved shoulders in certain areas followed
by grass and no sidewalk along most of the road. It is important to note that right at the east side of the
intersection with SR 5/US-1, CR 510 becomes SR 510. SR 5/US-1 is the north-south On-System corridor
identified by FDOT under Section ID# 88010000. This road is a four-lane divided highway with landscaping
at the raised median and with left/right auxiliary lanes at the intersection of CR 510. Lane widths are 11.5

feet and the raised median 18 foot wide.
4.2.2. Intersections

The study area includes 9 key intersections with the lane configuration shown in Figure 4.

CR 510/85™ Street & 58™ Avenue

CR 510/85™ Street & 55" Avenue

CR 510/85™ Street & Old Dixie Highway
CR 510/85" Street & SR-5/US-1
SR-1/US-1 & 85 Place

SR 510/Bridge Blvd. & 85% Place

SR 510/Bridge Blvd. & 44" Avenue
SR-1/US-1 & 84™ Street

L % N o U~ W N

SR-1/US-1 & 83" Street
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Figure 3. IRC Land Use Map
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Figure 4. Study Area Intersections Lane Configuration

FDOT\)



CR 510 PD&E Study
DRAFT ) . From 58" Avenue to East of SR 5/US-1
Project Traffic Analysis Report FPID: 441692-1-22-02 | ETDM No.: 14492

4.3.Signs Inventory
As part of field reviews a detailed record of existing traffic signage inventory is depicted in Appendix A.
4.4 Existing Peak Hour Traffic Volumes

As part of the pre-work activities conducted in advance of the PD&E Study, the FDOT conducted a Pre-
PD&E Data Analysis (Dated February 2022) which included traffic data collected between September 21,

2021 and September 23, 2021 at the following locations:
4.4.1. 72-hour Traffic Counts

72-hour traffic counts were collected from September 21, 2021 to September 23, 2021 at the following

locations:

e 55" Avenue North of CR 510

e CR 520 West of 58" Avenue

e 58" Street North of CR 510

e CR510 East of 55" Avenue

e CR510 West of SR 5/US-1

e Old Dixie Highway North of CR 510
e (Old Dixie Highway South of CR 510
e SR 5/US-1 South of CR510

e SR 5/US-1 North of CR 510

e 85" Place East of SR 5/US-1

4.4.2. 48-hour Traffic Counts

Due to an on-going resurfacing project along 58" Avenue, traffic counts south of CR 510 could not be
collected during September 2021. Thus, traffic data on 58" Avenue south of CR 510 was collected between
October 5, 2021 and October 6, 2021.

4.4.3. 72-hour Classification Counts

A 72-hour classification count was collected from September 21, 2021 to September 23, 2021 at the

following intersections:
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e CR510 East of 58™ Avenue
4.4.4. 8-hour Peak Period Turning Movement Counts (TMCs)

8-hour turning movements for the morning and afternoon peak periods were collected from September

21, 2021 to September 23, 2021 at the following intersections:

e CR510& 58" Avenue

e CR510& 55" Avenue

e CR510 & Old Dixie Highway
e CR510&US1

e US1&85"Place

e CR510& 85" Place

In addition to the data collected during Pre-PD&E, three more intersections’ TMC data (including heavy

vehicle percentage for each approach) were collected at:

e CR510/Bridge Blvd. & 44™" Avenue
e SR5/US-1 & 84t Street
e SR5/US-1 & 83 Street

These data were collected for three days, 6-hours each day, between November 15, 2022 to November 17,
2022. Raw traffic counts are included in Appendix B, along with turning movement counts and classification

counts.

The existing year baseline (year 2022) AM and PM peak hour traffic volumes for each of the intersections
of study area are presented in Figure 5. It should be considered that the raw volumes are averaged over

three days, then adjusted with adjustment factors as follows:

e Seasonal Factor: Turning Movement Count collected in year 2021 are multiplied by Peak Season
Factor of 1.1. All data collected in year 2022 is adjusted by Seasonal Factor of 1.07 based on the
seasonal factor reports provided by FDOT.

e Axle Factor: Axle correction factor of 0.98 was applied to volume data based on axle correction
factor reports provided by FDOT.

e Peak Hour Factor (PHF): Each intersection has a PHF for the AM and PM which are presented as
part of the TMC raw data.
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Figure 5. Existing 2022 Peak Hour Traffic Volumes for AM and (PM)
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e Growth between 2021 and 2022: All data collected in 2021 are adjusted with a growth factor of
1% Compound Annual Growth Rate (based on the recommendations from the Pre-PD&E Data

Report). Data collected in year 2022 are not adjusted.
In order to explain the way numbers in Figure 5 are calculated, two examples are provided as below:

- Forthe intersection of CR 510 at 55" Avenue, AM EBT movement (collected in 2021):
o Collected AM EBT traffic for 3 days: 705; 665; 739
o Average AM EBT volume: (705+665+739)/3 = 703
o Applied SF(1.1) and Growth factor to convert 2021 data into 2022 (1.01) =703 x 1.1 x 1.01
=781
- Forthe intersection of SR 5/US-1 at 83 Street, PM NBT movement (collected in 2022):
o Collected PM NBT traffic for 3 days: 1,515; 1,194; 1,619
o Average PM NBT volume: (1,515+1,194+1,619)/3 = 1,443
o Applied SF (1.07), No Growth factor needed for 2022 data =1,443 x 1.07 =1,544

Also, it was observed these is a significant imbalance between some of the intersections. This is expected
due to collecting data in different years. Based on FDOT Traffic Analysis Handbook, up to 10% imbalance
between upstream and downstream location is acceptable; however, for more than that a balancing
procedure should be utilized. Since the balance between some of the intersections were more than 10%,
TMTool is used for data adjustment and balancing. The data were also manually adjusted if need be (i.e. in
case TMTool is assigning a turn movement to a non-existing lane configuration, or if traffic volume is still
differs more than 10% between two consecutive intersections). Balanced 2022 data can be seen in Figure

6. TMTool outputs are presented in Appendix C.
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Figure 6. Existing 2022 Balanced Peak Hour Traffic Volumes for AM and (PM)
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4.5.Corridor Crash Analysis

Based on the FDOT Crash Data Guidance from the State Safety Office (April 2023), Signal 4 Analytics was
used as the crash data source. For this study, crash data was meticulously extracted for the period spanning
from January 1, 2018, to June 6, 2023, encompassing the most recent five years of data. A data cleansing
process was employed to ensure that the included crash incidents were directly pertinent to the study area
and aligned with the study's objectives. Only one reported crash was excluded from the analysis due to its
lack of relevance. In total, there were 251 reported crashes, with 250 of them forming the basis for further

analysis.
4.5.1. Crash Data Analysis Summary

A crash data summary is presented in Table 1, indicating that a total of 250 accidents occurred within the
study corridor from January 1%, 2018 to June 6", 2023. The crash data trend reveals a relatively stable
number of incidents per year from 2018 to 2020, followed by a substantial increase of 67% in the total

number of crashes in 2021. Out of the total of 250 crashes analyzed, they are categorized as follows:

Property Damage Only (PDO): There were 156 crashes categorized as “No Injuries” or "Property Damage
Only (PDO)," signifying that these incidents did not result in any reported injuries. These were primarily

incidents involving vehicle damage without harm to individuals.

Possible Injury: A total of 50 crashes fell under the "Possible Injury" category. This classification implies that
these traffic accidents had the potential to result in injuries to those involved, even though there may not
have been confirmed injuries. Factors such as the severity of the collision or other indicators of injury risk

led to this categorization.

Non-Incapacitating Injury: There were 36 crashes classified as "Non-Incapacitating Injury." In Signal 4
Analytics data, this designation pertains to accidents where individuals sustained injuries that, while
necessitating medical attention, did not lead to incapacitation or severe impairment. These injuries typically

require medical care but do not prevent individuals from resuming normal daily activities relatively quickly.

Incapacitating Injury: Seven of the total crashes were reported as "Incapacitating Injuries." This category
refers to accidents in which one or more individuals involved sustained severe injuries that significantly
impeded their ability to carry out regular activities or daily routines. Such injuries may include broken

bones, severe lacerations, head trauma, or other forms of substantial physical or cognitive impairment.
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Fatal Crash: Tragically, one fatal crash was reported in 2022.

Table 1: Crash Data Summary by Year
No. of Crashes

Fatal (within 30 Incapacitating Non-Incapacitating Possible No

days) Injury Injury Injury Injury
2018 0 1 7 7 19
0 1 5 9 18
2020 0 2 3 8 26
0 1 6 11 47
2022 1 2 10 10 30
0 0 B B 16
Total 1 7 36 50 156
0% 3% 14% 20% 62%

* Represents crashes occurred between January 15t, 2023 to June 6, 2023
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Figure 7: Crash Severity Overview
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Figure 9: Lighting Conditions in Time of Crashes
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Figure 10: Weather Conditions in Time of Crashes

Figure 7 provides an overview of crash severity, Figure 8 illustrates the breakdown of crash types, while

Figures 9 and 10 present data on lighting and weather conditions at the time of the accidents. These figures

collectively reveal that approximately 11% of the crashes occurred in dark-lighted conditions, with the

majority, about 79%, taking place in daylight. Interestingly, the majority of crashes coincided with normal

weather conditions, suggesting that lighting conditions may indeed be a contributing factor to these

incidents.

FDOT)
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Examining the entire corridor, the most prevalent crash types were rear-end collisions at 44%, followed by
left-turn accidents at 27%, and side-swipe incidents at 7%. This pattern suggests a potential issue with the
availability of left-turn and right-turn opportunities at corridor driveways and cross-streets. Notably, there
were no reported pedestrian or bicycle-related crashes. For a comprehensive crash statistics analysis,

please refer to the data summarized in Figures 7 through 10.

Figure 11 below presents the heatmap of crashes in the study area, as expected the intersection of CR 510
and SR 5/US-1 is the major hot spot ranking in position 1,449 within FDOT District 4 for the year 2019, with
other three accident prone intersections that includes CR 510 with 58" Avenue; 55™ Avenue as well as SR

5/US-1 with 85™ Place.
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Figure 11: Crash Heatmap
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4.5.2. Intersection Crash Rate

The most common equation used to calculate a crash rate at an intersection is as follows:

_ 1,000,000 x C
T 365X NxV
Where:

R = Crash rate for the intersection expressed as accidents per million entering vehicles (MEV).
C = Total number of intersection crashes in the study period.
N = Number of years of data.
V = Traffic volumes entering the intersection daily.
Table 2 lists the study area intersections crash rates.
Table 2: Intersections Crash Rate

Intersection C* s Crash Rate
CR 510/85" Street & 58 Avenue 14 15,698 0.49
CR 510/85" Street & 55" Avenue 17 13,163 0.71
CR 510/85% Street & Old Dixie Highway 35 14,062 1.36
CR 510/85% Street & SR-5/US-1 126 34,267 2.01
SR-1/US-1 & 85 Place 10 23,562 0.23
SR 510/Bridge Blvd. & 85" Place 5 10,893 0.25
SR 510/Bridge Blvd. & 44™ Avenue 0 15,979 -
SR-1/US-1 & 84" Street 8 27,761 0.16
SR-1/US-1 & 83" Street 1 27,903 0.02
* Number of crashes at intersection is calculated based on crash data which occurred in the 250’ vicinity of
intersection

**Entering vehicles per day to each intersection is estimated by applying k-factor (9%) to the PM peak hour
entering volume to the intersection based on 2022 data

To allocate crashes to specific intersections within the study corridor, a systematic approach was
implemented. Crashes that occurred within a 250-foot radius of each intersection were assigned to their
respective intersections. In cases where crashes overlapped within the intersection buffers, a resolution
was applied by assigning each crash to the nearest intersection. This methodology ensured that each crash
was accurately associated with the most relevant intersection. Figure 12 shows the visual representation

of this process.

FDOﬂ 4-16
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Figure 12: Crash Assignment for Study Corridor Intersections

4.5.3. Fatal Crash Summary

Based on the crash data, there is one fatal crash within study area during 5 years of study period. Below is

the summary of the report of this fatal crash:

Crash Report Number 25006559: Vehicle one (V01) was sitting stationary in the left turn lane on US
Highway 1 (State Road 5) northbound at the intersection with County Road 510 (85" Street) behind two
other vehicles. Vehicle two (V02) was traveling southbound on US Highway 1 (State Road 5) in the right
lane approaching the intersection at County Road 510 (85™ Street). The driver of VO1 made an improper
lane change to go around the two stationary vehicles in the turn lane. Subsequently, VO1 also violated the
right of way to oncoming southbound traffic, while attempting to make a left turn onto County Road 510
(85™ Street). VO1 was struck on the right side by V02. VO1 was redirected south and came to final rest
against the right curb, facing south. V02 continued south entering the curbed right shoulder, striking a
traffic sign and a tree, which caused the vehicle to be redirected in a westbound facing direction. V02 came

to final rest on the right shoulder facing west.
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5. Future Peak Hour Traffic Volume

A growth analysis was conducted during the Pre-PD&E Study based on the Treasure Coast Regional Planning
Model, version 5 (TCRPM 5.0), the historical trend analysis of Traffic Monitoring Sites within the study area

and also the population and employment projects (TAZ Analysis). Below is the summary of growth analysis:

e Build Alternative:
o 2.0% compound growth rate: CR 510, SR 5/US-1, 58™ Avenue, 55" Avenue, and Old Dixie
Highway
e No-Build Alternative:
o 1.0% compound growth rate: CR 510
o 2.0% growth rate: SR 5/US-1, 58" Avenue, 55" Avenue, and Old Dixie Highway

These factors were used to generate future years (2025, 2035 and 2045) volumes by applying growth
factor. Future no-build volumes for year 2025, 2035 and 2045 are presented in Figure 13, Figure 14 and

Figure 15, respectively.




CR 510 PD&E Study
DRAFT ) . From 58" Avenue to East of SR 5/US-1
Project Traffic Analysis Report FPID: 441692-1-22-02 | ETDM No.: 14492

Figure 13. Future No-Build (2025) Adjusted Data
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Figure 14. Future No-Build (2035) Adjusted Data
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Figure 15. Future No-Build (2045) Adjusted Data
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b. Future Build-Out Alternatives

As part of this study, three alternatives are proposed which are summarized below with schematics

provided in Appendix D.
6.1.Concepts

e Alternative 1, TSM&O Solutions (At-Grade Widening of CR 510): There is no grade separation as

part of this alternative. The CR 510 road will be widened from one lane in each direction to two
lanes in each direction with additional auxiliary turn lanes provided at the intersection of CR 510

and SR 5/US-1. Figure 16 shows the schematics of this alternative.

Below is the summary of modifications in Synchro to build this scenario. The traffic modifications are

explained in the next section.

- CR 510 upgraded to have two thru lanes along the study area

- Additional storage bays are added to the intersection of SR 5/US-1 and CR 510

- Signal Timings are optimized (no change in Cycle). Some permissive movements are adjusted to be
protected due to dual left turn lanes

- Pedestrian and bicycle facilities include sidewalk and shared-use path are included

e Alternative 2, Hybrid (Two At-Grade Lanes/Two-Elevated Lanes at FEC): This alternative includes

an elevated east-west bridge over FEC and SR 5/US-1 connecting CR510 from west of FEC
intersection to east of SR 5/US-1. Also, additional auxiliary left and right turn lanes are added to
the intersection of CR 510 and SR 5/US-1. Although the bridge will carry the through eastbound
and westbound movements at the intersection of CR 510 and SR 5/US-1, there is still one through
lane for both movements to serve local traffic which is assumed to be less than 10% of the overall
through traffic (in addition to the trips which are being generated by the Marketplace development
based on available Traffic Impact Analysis report). The traffic flow for this scenario compared to
the no-build scenario will remove 90% of through traffic for both eastbound and westbound
movements at both intersection CR 510 with SR 5/US-1 and CR 510 and Old Dixie Hwy. Also the
trip generation forecasted by Marketplace TIA will be added to both intersections. This alternative’s

schematics is presented in Figure 17.
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Summary of changes applied in Synchro to build this scenario are listed below (compared to Alternative 1

and in addition to volume and movement modification explained above):
- Lane configuration at the intersection of CR 510 and SR 5/US-1 are updated (and signal splits are
optimized)

e Alternative 3, Grade Separated (Full Grade Separation): This alternative includes a complete above

ground intersection at CR 510 west of FEC that will span to east of SR 5/US-1. This alternative
introduce an elevated T-Intersection designed to serve the turning movements by diverting them
from the at-grade intersection of 86" Place with SR 5/US-1. For this alternative, westbound and
eastbound traffic at the intersection of SR 5/US-1 and CR 510 will be eliminated and the turning
movements are proposed to use the new intersection of SR 5/US-1 and 86 PI. An underpass U-
Turn is also considered for the local access purpose. Figure 18 illustrates he schematics of this

alternative.

In comparison with Alternative 1 and volume changes which are explained above, below modification are

applied in Synchro:

- Lane Configuration at intersections of CR 510 and SR 5/US-1 (now this is only NB/SB node).

- Two new intersections are generated (over the bridge T Intersection, SR 5/US-1 @ 86th PI)
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Figure 16. Alternative 1 TSM&O Solutions
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Figure 17. Alternative 2 Hybrid Alternative
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Figure 18. Alternative 3 Grade Separated
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6.2.Traffic Volume Estimation

As explained in the previous section of this report, there will be changes in traffic pattern due to proposed
alternatives. Consequently, new turning movements at intersections should be estimated based on the

assumptions.

Alternative 1, TSM&O Solutions (At-Grade Widening of CR 510):

For Alternative 1, since there are mostly changes to geometric design of existing network, it is anticipated
TMCs will not change dramatically in comparison to no build scenarios with the exception of below minor

movements:

The access to/from north leg of CR 510 and Old Dixie highway is eliminated. All the movements

to/from this leg will be diverted to use CR 510 and SR 5/US 1.

- CR510and 85" Plintersection EB access is eliminated. The EB at this intersection will use SR 5/US-
1 EBL.

- CR 510 and 85th PI intersection SBL and SBR access is eliminated. The SBL and SBR at this
intersection will use SR 5/US-1 SBL.

- SR 5/US-1 and 85™ PI SBL/NBL is eliminated. The SBL/NBL at this intersection will use SR 5/US-1
SBL/NBL. Same will happen to WBL and WBT at this intersection.

Figure 19 to 21 illustrate the adjusted TMCs for this alternative, between opening, interim and design year.

The numbers are extracted from TMTool outputs, with some engineering judgment adjustments if needed.

Alternative 2, Hybrid (Two At-Grade Lanes/Two-Elevated Lanes at FEC):

For this alternative, except the modifications of alternative 1, it is assumed that 90% of thru traffic at the
intersections of CR 510 @ Old Dixie Hwy and CR 510 @ SR 5/US 1 are going to use the overpass, hence are
removed from the TMC. Also the Marketplace development TIA trips are assumed to use the at-grade
intersection. Figures 22 to 24 provide detailed TMCs for this alternative. The numbers are extracted from

TMTool outputs, with some engineering judgment adjustments if needed.

Alternative 3, Grade Separated (Full Grade Separation):

For this alternative, in addition to modifications explained in Alternative 1, below changes are applied:

- Both intersections of CR 510 @ Old Dixie Hwy and CR 510 @ SR 5/US 1 are removed completely
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- The overpass will carry thru movements, in addition to eastbound and westbound turning
movements of CR 510 @ SR 5/US 1. These movements will be diverted to use the new signalized

intersection at SR 5/US 1 @ 86™ Place

The estimated TMCs for this alternative are provided with Figure 25 to Figure 27. The numbers are

extracted from TMTool outputs, with some engineering judgment adjustments if needed.
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Figure 19. Future Build (2025) Data — Alternative 1
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Figure 20. Future Build (2035) Data — Alternative 1
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Figure 21. Future Build (2045) Data — Alternative 1
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Figure 22. Future Build (2025) Data — Alternative 2




CR 510 PD&E Study
DRAFT ) . From 58" Avenue to East of SR 5/US-1
Project Traffic Analysis Report FPID: 441692-1-22-02 | ETDM No.: 14492

Figure 23. Future Build (2035) Data — Alternative 2
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Figure 24. Future Build (2045) Data — Alternative 2
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Figure 25. Future Build (2025) Data — Alternative 3
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Figure 26. Future Build (2035) Data — Alternative 3
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Figure 27. Future Build (2045) Data — Alternative 3
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7.  Operational Analysis

7.1.Intersection LOS Analysis

A traffic analysis using Synchrol11, which applies methodologies outlined in the Highway Capacity Manual
7" Edition. LOS Analysis for signalized/un-signalized intersections are based on the amount of control delay
which is a measurement in seconds per vehicle. The LOS for signalized intersections is a scale from “A” to
“F” in accordance with control delay thresholds that range from greater than 10 seconds to less than 80

seconds of delay per vehicle.

In order to perform this analysis cycle lengths and clearance intervals used in the analysis are consistent
with the current Indian River County signal control sections and signal operating plans for the study
intersection in conjunction with physical and operational of characteristics observed during peak hours.

Signal Operation Plans (SOP) and Time of Day (TOD) schedules are available in Appendix E.

Table 3 present existing and Table 4, Table 5 and Table 6 lists the LOS and delay for future no build
conditions of opening (2025), interim (2035) and design (2045) years, respectively. Details of the LOS results

are documented in Appendix F.
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Table 3: Existing Conditions Intersections LOS and Delay (Year 2022)
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As can be seen in the Tables, all of the intersections are performing under acceptable LOS during existing
conditions. There is the southbound left turn movement at the intersection of CR 510/85% Street & 58
Avenue (Signalized) which is failing under existing conditions. However, the total intersection delay and LOS

maintains at LOC C during AM peak and LOS B during PM Peak.

Without any improvement, the intersection of CR 510/85" Street & SR-5/US-1 & SR 510/Bridge Blvd. & 44"
Avenue will fail (LOS F) at least in one of the peak periods in 2045. Also, two intersections of CR 510/85™

Street & 55 Avenue and SR 510/Bridge Blvd. & 85" Place will be operating under capacity LOS E in 2045.
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Table 4: Future No Build Conditions Intersections LOS and Delay (2025)
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Table 5: Future No Build Conditions Intersections LOS and Delay (2035)
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Table 6: Future No Build Conditions Intersections LOS and Delay (2045)
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As explained, three build alternatives were also modeled in Synchro which the LOS and delay results are

summarized in Table 7 through Table 15, for three alternatives and three years of 2025, 2035 and 2045.

For the TSM&O alternative, the intersections will be working under acceptable LOSs D or better in 2025,
the is one intersection (CR 510/85"™ Street & SR-5/US-1) which will start to perform under capacity in mid-
year (2035) AM peak period. However, at 2045, this intersection, in addition to the intersection of SR
510/Bridge Blvd. & 44™ Avenue will have a failing LOS F during one peak period. Also, in the design year,
there are two intersections with capacity LOS E (CR 510/85" Street & 55" Avenue; SR-1/US-1 & 85 Place).

For the Hybrid alternative, the intersections will perform under LOSs D or better during 2025 and 2035.
However, the intersection of SR 510/Bridge Blvd. & 44" Avenue will fail in 2045. This should be noted that
this intersection’s failure operation is due to minor road turn, not the major road movement. There are
also two intersections (CR 510/85" Street & 55" Avenue; SR-1/US-1 & 85™ Place) which are performing
under capacity LOS in 2045. The main intersection of CR 510/85" Street & SR-5/US-1) is performing under
LOS D even in 2045.

Analysis of the grade-separated alternative shows all of the intersection will perform under acceptable LOSs
during 2025 and 2035. However, before 2045, there are four intersections which will have one failing peak
period (LOS F), including SR-1/US-1 & 85™ Place; SR 510/Bridge Blvd. & 44" Avenue; CR 510 & 86" P| Ramp;
US-1 & 86 PI Ramp.

In summary, based on the LOS analysis, hybrid alternative has the lowest system delay and filing/under

capacity intersections.
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Table 7: Future Build - Alternative 1 Conditions Intersections LOS and Delay (2025)
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Table 8: Future Build - Alternative 1 Conditions Intersections LOS and Delay (2035)
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Table 9: Future Build - Alternative 1 Conditions Intersections LOS and Delay (2045)

@ 7-10
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Table 10: Future Build - Alternative 2 Conditions Intersections LOS and Delay (2025)
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Table 11: Future Build - Alternative 2 Conditions Intersections LOS and Delay (2035)
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Table 12: Future Build - Alternative 2 Conditions Intersections LOS and Delay (2045)
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Table 13: Future Build - Alternative 3 Conditions Intersections LOS and Delay (2025)
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Table 14: Future Build - Alternative 3 Conditions Intersections LOS and Delay (2035)
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Table 15: Future Build - Alternative 3 Conditions Intersections LOS and Delay (2045)
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Based on the LOS tables, each intersection is analyzed for various scenarios:

1-

9-

58™ Ave. & CR 510: This intersection is performing under acceptable LOS C and B during existing
conditions and also no build scenario. The intersection design year volume can be handled well
with LOS B by any of the three build alternatives.

55™ Ave. & CR 510: This intersection will be performing under acceptable LOS during AM peak in
all scenarios. However, although it shows LOS C during PM peak period of existing conditions, the
LOS will be at capacity level sometime between 2035 to 2045 for no build conditions. None of the
build alternatives are able to reduce the delay for this peak period and in all three, the intersection
will perform under LOS E in the PM peak in design year. However, this should be noted the LOS
along east-west direction (CR 510) is A. The issue is with southbound left-turn movement.

Old Dixie Hwy & CR 510: This intersection is performing under acceptable LOS during all scenarios
and peak periods.

SR 5/US-1 & CR 510: This intersection is performing under acceptable LOS D during existing
conditions but in the design year of 2045 for no build scenario it will be failing in the AM peak. The
same movement will be failing under TMS&O alternative design year volume; however, in the
Hybrid alternative conditions, the LOS is D in year 2045. The intersection is eliminated as part of
grade-separated alternative.

SR 5/US-1 & 85™ PI.: The intersection is currently performing under acceptable LOS and will be still
under acceptable LOS in no build scenarios. However, build scenarios will result in higher traffic to
use this intersection due to access limitation of other intersections. Consequently, this intersection
will be performing under capacity LOS during design year for TSM&O and Hybrid alternatives, and
will fail in the grade-separated alternative.

CR 510 & 85 PL.: This intersection is performing under acceptable LOS during existing conditions.
If no improvement is applied, the LOS will be at capacity level between 2035 and 2045 in the AM
peak period. Any of three alternatives are able to keep the LOS at acceptable levels.

CR 510 & 44™ Ave.: This intersection is operating under LOS C during both AM and PM peak periods.
However, between 2035 and 2045 the intersection will start to fail. None of the proposed
improvements in build alternatives 1 to 3 are able to reduce LOS, since the major direction (E-W)
is performing under acceptable and the issue is limited to southbound which is being controlled by
stop sign.

SR 5/US-1 & 84 St.: This intersection is performing under acceptable LOS during all scenarios and
peak periods.

SR 5/US-1 & 83 PL.: This intersection is performing under acceptable LOS during all scenarios and
peak periods.

10- SR 5/US-1 & 86™ PI.: This intersection does not exist under existing, no build and also build

alternatives 1 & 2. It is a signalized intersection which carries turning traffic between CR 510 and
SR 5/US-1. The intersection will operate under acceptable LOS C in the 2025 scenario, but before
design year of 2045 it will fail.




CR 510 PD&E Study
DRAFT ) . From 58" Avenue to East of SR 5/US-1
Project Traffic Analysis Report FPID: 441692-1-22-02 | ETDM No.: 14492

11- CR 510 T-Intersection: This intersection also does not exist under existing, no build and also build
alternatives 1 & 2. This will be a new signalized intersection connecting CR 510 overpass to SR 5/US-
1. Based on the assumed signal timing information which are presented as inputs in Synchro
reports, this intersection will be performing under acceptable LOS C during both peaks in the
opening year but will fail in 2045.

7.2.Intersection queuing length (95th percentile) analysis

Queue analysis was performed by comparing 95 percentile queue length reports for each scenario which

are summarized in Table 16 to Table 28.

Looking into the 95 percentile queues, in the existing conditions, the eastbound queue at the intersection
of CR 510/85th Street & SR-5/US-1 (signalized) exceeds the capacity in both AM and PM peak periods with
the longest queue is about 400 feet (assuming average vehicle length of 25 feet). This is important as the

gueue length may reach to the upstream intersection most of the time.

The no-build analysis shows there are some other movements which the queue length will exceed existing
storage, such as CR 510/85th Street & 58™ Avenue during AM in 2045, also SBT, NBL and NBT movement
of CR 510/85" Street & SR-5/US-1 intersection.

The queue analysis shows there is only one movement (SBL, CR 510/85" Street & SR-5/US-1) with queue
length exceeding storage in 2025 for alternative 1. But in design year, there are more movements as
highlighted in tables which are having the queue issue. Same issue occurs with the Hybrid alternative, all of
the intersections are having adequate storage length even in 2045 with an exception of CR 510/85™ Street
& SR-5/US-1. The grade separated alternative also has several movements including EBL, WBR and SBL at
the intersection of CR 510 & 86 PI Ramp and also EBR, NBL, NBT, SBT and SBR at the intersection of US-1

& 86™ Pl Ramp with the queue existing storage length capacity in year 2045.
7.3.Arterial Analysis

The roadway network should be operating at an acceptable level of service, during the highest peak hour
periods. Capacity is defined as the maximum number of vehicles that can reasonably be expected to
traverse over a specific section of roadway, in one direction, during a given time period and under the
prevailing conditions. The arterial analysis is conducted using Synchro v11.0 arterial LOS analysis and is

summarized in Table 29 with the full reports in the Appendix G.
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Table 16. Existing Conditions Queue Lengths
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Table 17. No Build Conditions Queue Lengths — 2025
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Table 18. No Build Conditions Queue Lengths — 2035
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Table 19. No Build Conditions Queue Lengths — 2045
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Table 20. Build Conditions (Alternative 1) Queue Lengths — 2025
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Table 21. Build Conditions (Alternative 1) Queue Lengths — 2035
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Table 22. Build Conditions (Alternative 1) Queue Lengths — 2045
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Table 23. Build Conditions (Alternative 2) Queue Lengths — 2025
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Table 24. Build Conditions (Alternative 2) Queue Lengths — 2035
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Table 25. Build Conditions (Alternative 2) Queue Lengths — 2045
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Table 26. Build Conditions (Alternative 3) Queue Lengths — 2025
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Table 27. Build Conditions (Alternative 3) Queue Lengths — 2035
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Table 28. Build Conditions (Alternative 3) Queue Lengths — 2045
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Table 29. Arterial Analysis Summary (CR 510 along Study Area)

Scenario Direction AM Peak LOS PM Peak LOS
L EB E E
Existing
WB C C
EB E E
No Build (2025)
WB C C
EB E
No Build (2035) s,
w8 D
EB E
No Build (2045)
WB C D
. EB E D
Alternative 1 (2025)
WB C C
. EB E E
Alternative 1 (2035)
WB C C
EB E E
Alternative 1 (2045)
WB C C
EB E E
Alternative 2 (2025)
WB B C
. EB E E
Alternative 2 (2035)
WB B C
EB E E
Alternative 2 (2045)
WB B C
. EB D D
Alternative 3 (2025)
WB B B
. EB D D
Alternative 3 (2035)
WB B B
. EB D D
Alternative 3 (2045)
WB B B

Based on the assumed growth rates and existing data, CR 510 EB segment is currently working under
capacity level and will fail before 2035 in no build conditions. Between three build alternatives, the TSM&O
alternative (Alternative 1) and Hybrid (Alternative 2) has higher sequences of performing under capacity

while the other alternative (Grade Separated) do not show any capacity or failing LOSs.
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8.  Signal Warrant Analysis

As part of the study scope of services, a Signal Warrant Analysis is conducted for the intersection of CR 510
& 55 Avenue. This intersection is a T-Intersection, which is currently being controlled by a Stop Sign at the
north leg (southbound) movement. The Signal Warrant Analysis (SWA) is conducted based on Manual of
Uniform Traffic Control Devices (MUTCD), version 2009, Chapter 4C. Based on this reference, there are 9

warrants to be checked.

e Warrant 1, Eight-Hour Vehicular Volume: The need for a traffic control signal shall be considered if
an engineering study finds that one of the following conditions exist for each of any 8 hours of an
average day:

» The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 of
MUTCD (Figure 28) exist on the major-street and the higher-volume minor-street approaches,
respectively, to the intersection; or

» The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 of
MUTCD (Figure 28) exist on the major-street and the higher-volume minor-street approaches,

respectively, to the intersection

Condition A—Minimum Vehicular Volume

T 6 (e (e mrmes e o e approachvehides per hour on major street i Vehicles per hour on high_er-vqlume
(total of both approaches) minor-street approach (one direction only)

Major Street Minor Street 100%? | 80%" 70%° | 56%° 100%? 80%° 70%° 56%

1 1 500 400 350 280 150 120 105 84

2 or mare 1 600 480 420 336 150 120 105 84

2 or mare 2 or more 600 480 420 336 200 160 140 112

1 2 or more 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

e E (e (o e (el o e approachvemc'es per hour on major street Vehicles per hour on higher-volume

(total of both approaches) minor-street approach (one direction only)
Major Street Minor Street 100%? | 80%" 70%° | 56%° 100%? 80%° 70%° 56%
1 1 750 600 525 420 75 60 53 42
2 or more 1 900 720 630 504 75 60 53 42
2 or more 2 or more 900 720 630 504 100 80 70 56
1 2 or more 750 600 525 420 100 80 70 56

Figure 28. Table 4C-1 of MUTCD
Since there is 1 lane on each approach, Condition A will be met in case total of both major approach volume
exceed 500 and the higher volume on the minor approach exceed 150 for 8-hours; while condition B is met
when these volumes are 750 and 75. Based on the collected data (Appendix H), it can be seen there is no

hour at which the conditions are met. The summary of Warrant 1 analysis is shown in Table 30.
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Table 30. Warrant 1 Analysis Check

Southbound Northbound Eastbound Westbound Total Major Approach Volume Minor Approach Hig Condition A Condition B
12:00 AM 1:00 AM - - 6 25 31 - NOT MET NOT MET
1:00 AM 2:00 AM - - 6 19 25 - NOT MET NOT MET
2:00 AM 3:00 AM - - 19 10 29 - NOT MET NOT MET
3:00 AM 4:.00 AM - - 11 19 30 - NOT MET NOT MET
4:.00 AM 5:00 AM 4 - 19 74 93 4 NOT MET NOT MET
5:00 AM 6:00 AM - - 105 176 281 - NOT MET NOT MET
6:00 AM 7:00 AM 6 - 204 460 664 6 NOT MET NOT MET
7:00 AM 8:00 AM 14 - 274 807 1,081 14 NOT MET NOT MET
8:00 AM 9:00 AM 28 - 296 754 1,050 28 NOT MET NOT MET
9:00 AM 10:00 AM 16 - 322 437 759 16 NOT MET NOT MET
10:00 AM 11:00 AM 22 - 457 421 878 22 NOT MET NOT MET
11:00 AM 12:00 PM 29 - 458 389 847 29 NOT MET NOT MET
12:00 PM 1:00 PM 17 - 426 370 796 17 NOT MET NOT MET
1:00 PM 2:00 PM 24 - 500 361 861 24 NOT MET NOT MET
2:00 PM 3:00 PM 6 - 573 357 930 6 NOT MET NOT MET
3:00 PM 4:00 PM 6 - 651 386 1,037 6 NOT MET NOT MET
4:.00 PM 5:00 PM 30 - 626 297 923 30 NOT MET NOT MET
5:00 PM 6:00 PM 8 - 367 338 705 8 NOT MET NOT MET
6:00 PM 7:00 PM 3 - 271 257 528 3 NOT MET NOT MET
7:00 PM 8:00 PM 3 - 204 154 358 3 NOT MET NOT MET
8:00 PM 9:00 PM - - 140 109 249 - NOT MET NOT MET
9:00 PM 10:00 PM 1 - 76 80 156 1 NOT MET NOT MET
10:00 PM 11:00 PM - - 97 46 143 - NOT MET NOT MET
11:00 PM 12:00 AM - - 45 39 84 - NOT MET NOT MET
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e  Warrant 2, Four-Hour Vehicular Volume: The need for a traffic control signal shall be considered if
an engineering study finds that, for each of any 4 hours of an average day, the plotted points
representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the higher-volume minor-street approach (one direction only)
all fall above the applicable curve in Figure 4C-1 of MUTCD (Figure 29 in this report) for the existing
combination of approach lanes. On the minor street, the higher volume shall not be required to be

on the same approach during each of these 4 hours.

Figure 4C-1 Warrant 2, Four-Hour Vehicular Volume
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Figure 29. Warrant 2 Check

e Warrant 3, Peak Hour: The need for a traffic control signal shall be considered if an engineering
study finds that the criteria in either of the following two categories are met:
» If all three of the following conditions exist for the same 1 hour (any four consecutive 15-
minute periods) of an average day:
> The total stopped time delay experienced by the traffic on one minor-street approach (one
direction only) controlled by a STOP sign equal or exceeds: 4 vehicle-hours for a one-lane

approach or 5 vehicle-hours for a two-lane approach; and
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» The volume on the same minor-street approach (one direction only) equals or exceeds 100
vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes;
and

» The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour
for intersections with three approaches or 800 vehicles per hour for intersections with four or
more approaches.

» The plotted point representing the vehicles per hour on the major street (total of both
approaches) and the corresponding vehicles per hour on the higher-volume minor-street
approach (one direction only) for 1 hour (any four consecutive 15-minute periods) of an
average day falls above the applicable curve in Figure 4C-3 of MUTCD (Figure 30 of this report)

for the existing combination of approach lanes.

Figure 4C-3. Warrant 3 Peak Hour
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Figure 30. Warrant 3 Check
Traffic data which is used for this SWA is presented in the Appendix H. Also, the summary of SWA is provided
in the same Appendix. There is no peak hour at which warrant 1 threshold are satisfied. As it can be viewed
in Figure 29 (4 red dots), top 4 hours of both approaches volume are lower than the MUTCD threshold for
warrant 2. Similarly based on Figure 30, the total both approaches peak volume is lower than the provided

thresholds. Based on the analysis, none of the warrants are met.
Warrants 4 to 9 are not applicable for this analysis as explained below:

- Warrant 4 (pedestrian peak hour) requires a minimum of 75 pedestrian per hour crossing the
intersection. The collected data which is provided in Appendix shows there is a total of 25

pedestrian crossing this intersection in the full 24-hour.
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- Warrant 5 (schools crossing) needs significant schoolchildren crossing the intersection which is not
observed during field visits

- Warrant 6 (coordinated signal system) shall be considered if it helps better platooning to the
system which is analyzed when there are more than 1 intersection

- Warrant 7 (Crash experience) should be considered when there are more than 5 reported crashes
which can be avoided using signal after other remedies are applied. Below shows summary of
crashes between 1/1/2018 to x/x/2023 which occurred within 250’ of the intersection center point.
Reviewing of the crashes and crash reports shows there are 5 crashes in 2021, all of them rear-end
which could be avoided using a signal. However, based on MUTCD, other remedies such as

providing left-turn storage for eastbound movement has to be examined first.

Table 31. Intersection Crash Details

Report Number Year Lighting Condition Weather ConditionRoad Surface ConditionCrash Type Crash Severity

88729976 2019 Daylight Clear Dry Rear End Possible Injury
89233343 2019 Daylight Clear Dry Head On No Injury
90000953 2020 Daylight Clear Dry Rear End  Non-Incapacitating Injury
89235134 2020 Daylight Cloudy Dry Rear End No Injury
90001638 2020 Daylight Clear Dry Rear End No Injury
90001755 2020 Daylight Cloudy Dry Other No Injury
24314838 2021 Daylight Clear Dry Rear End  Non-Incapacitating Injury
24315017 2021 Unknown Other Unknown Rear End Possible Injury
24613842 2021 Daylight Clear Dry Rear End No Injury
24613957 2021 Daylight Cloudy Wet Rear End No Injury
24613989 2021 Daylight Clear Dry Rear End No Injury
25126455 2022 Daylight Rain Wet Other No Injury
25128070 2022 Daylight Clear Dry Other No Injury
25636920 2022 Dawn Clear Dry Rear End No Injury
25637578 2023 Daylight Clear Dry Rear End No Injury
25637814 2023 Daylight Clear Dry Rear End Possible Injury

- Warrant 8 (roadway network) is assessed for two major routes.
- Warrant 9 (Intersection near a Grade Crossing) cannot be met since the distance between the
intersection and rail crossing is more than 1,200 feet while based on MUTCD, the initial criteria to

check for this warrant is being less than 140’ away from the crossing.
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9.  Alternatives Safety Analysis

To compare and evaluate the alternatives in terms of improving traffic safety and reducing crashes, the
study employed Crash Modification Factors (CMFs) from the Crash Modification Clearinghouse. CMFs play
a crucial role in estimating the effectiveness of safety countermeasures in reducing crashes and mitigating
crash severity. CMFs are statistical ratios used in traffic safety engineering, derived from empirical research
studies that analyze before-and-after crash data at sites where specific safety improvements have been
implemented. These ratios provide insights into the impact of interventions on crash frequency and

severity.

The effectiveness of a safety treatment is expressed through CMFs, indicating whether it reduces or
increases the likelihood of crashes compared to a reference condition (often the "before" scenario without
the treatment). A CMF greater than 1.0 suggests an increase in crashes, while a CMF less than 1.0 indicates
a reduction in crashes. For this study, engineering judgment was applied to identify the most suitable CMFs
closely resembling the project's conditions for each alternative. To calculate the final CMF for alternatives
with multiple improvements, the selected CMFs were multiplied together. The Clearinghouse's guidance
ensured that no more than two CMFs were multiplied to achieve the final CMF for each alternative. Table
32 presents the corresponding CMFs used for each alternative. It is important to note that, since none of
the available CMFs perfectly matched the case study project, the closest conditions were chosen for each
analysis. Based on the results shown in the table, Alternative 3 demonstrated the lowest CMF among the
three alternatives, indicating that it is predicted to result in the highest crash reduction. This finding
highlights the potential safety benefits of implementing Alternative 3 to improve the traffic intersection's

safety and reduce crash occurrences.
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Table 32. Alternatives Safety Benefit Analysis

Covert 2 lane roadway to 4 lane divided 0.71 0.51 All All

roadway

Provide a right turn lane on both major 0.92* All All
road approaches

Provide a left turn lane on both major 0.72 All All
road approaches

Painted Channelization of left-turn lane 0.78 0.57 All All
on major road

Convert at-grade intersection into 0.73 All All
grade-separated interchange

Convert four-leg intersection into two 0.47 0.34 All All
three-leg intersections

Convert at-grade intersection into 0.73 All All

grade-separated interchange
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10. Intersection Control Evaluation (ICE)

An Intersection Control Evaluation (ICE) was conducted for two of the intersections within the study area:

- CR510/85™ Street & 58" Avenue (Signalized)
- CR510/85™ Street & SR-5/US-1 (signalized)

Intersection Control Evaluation is a data-driven, performance-based framework and approach used to
objectively screen alternatives and identify an optimal geometric and control solution for an intersection.

A growing number of transportation agencies are developing and adopting ICE policies.
10.1. CAP-X

Stage 1 of the ICE Analysis is a screening stage using FHWA’s Capacity Analysis for Planning of Junctions
(CAP-X). The Stage 1 CAP-X screening was performed using FDOT’s ICE forms, which are included in
Appendix I.

CR 510/85™ Street & 58™ Avenue is currently a four-legged signalized intersection which based on the
volume (design year no build volume) and geometric conditions, has an overall v/c ratio of 0.73 (AM Peak)
and 0.64 (PM Peak). Several alternatives are assessed for this intersection with different geometric designs
including traffic signal, median U-Turn and Signalized Restricted Crossing U-Turn with the results being

summarized in Figure.

Overall vic vic
Ratio Ranking

Overall vic viC

Ratio Ranking TYPE OF INTERSECTION

TYPE OF INTERSECTION

Signalized Restricted Crossing U-Turn E-W 0.49 Signalized Restricted Crossing U-Turn E-W 0.46
Median U-Turn E-W 0.53 2 Median U-Turn E-W
Traffic Signal 0.73 3 Traffic Signal

AM Peak PM Peak

Figure 31. CAP-X Summary for CR 510/85% Street & 58" Avenue
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CR 510/85™ Street & SR-5/US-1 is the other signalized intersection of study area which is performing under

overall v/c ratio of 1.01 during the AM peak period and 0.77 during PM peak, based on ICE CAP-x data.

Alternatives including traffic signal (widening), quadrant roadway, displaced left-turn, signalized restricted

crossing U-turn, and also interchange options (diamond and displaced left turn) were assessed. The analysis

summary is depicted in Figure.

TYPE OF INTERSECTION

Overall vic
Ratio

vic
Ranking

TYPE OF INTERSECTION

Overall vic
Ratio

viC
Ranking

Displaced Left Turn 0.72 1 Displaced Left Turn 1

Displaced Left Turn (Interchange) E-W 0.72 1 Quadrant Roadway S-W 2

Diamond E-W 3 Traffic Signal N 3

Quadrant Roadway S-W 4 Median U-Turn N-S 0.94 4

Traffic Signal 5 Diamond E-W 0.95 5

Median U-Turn N-S 5 Signalized Restricted Crossing U-Turn N-S 6

Signalized Restricted Crossing U-Turn N-S 7 Displaced Left Turn (Interchange) E-W 7
AM Peak PM Peak
Figure 32. CAP-X Summary for CR 510/85" Street & SR-5/US-1

e $ 10-2



CR 510 PD&E Study
DRAFT , . From 58" Avenue to East of SR 5/US-1
Project Traffic Analysis Report FPID: 441692-1-22-02 | ETDM No.: 14492

10.2.  SAFETY PERFORMANCE FOR INTERSECTION CONTROL EVALUATION
(SPICE)

FHWA’s Safety Performance for Intersection Control Evaluation (SPICE) tool was used to evaluate the

potential safety benefits of alternative intersection configurations. The SPICE forms are provided with the

Florida Department of Transportation
Safety for ion Control Evaluation Tool
l Compute Results
Summary of crash prediction results for each altemative

ICE forms in Appendix .

Project Information
Project Name: CR 510 PD&E Intersection Type At-Grade Intersection
CR 510/85th Street & 58th Avenue Opening Year 2025
gency: FDOTD4 Design Year 2045
Project Reference: CR510 Facility Type On Urban and Suburban Arterial
City: Number of Legs aleg
s B LWay/2-Way 2-way Intersecting 2-way
Date: 9/13/2023 ¥ of Major Street Lanes (bath directions) 5 or fewer
Analyst: ML Major Street Approach Speed Less than 55 mph
Crash Prediction Summary 51 Score
Control Strategy Crash Type o e D Total Project Life Cyde | Crash Prediction Rank | “ADT Within SPF Prediction| o ot pregiction | OPENing | Desien Rank
Range? Year | Year
Total 240 7.29 12222
Traffic Signal Yes Calibrated SPF
g Fatal & Injury’ 147 2.50 4146 . 3 92 &7 . B
Total 3.74 6.19 103.88
Median U-Turn (MUT] N/A cMF
MU & injury 103 175 29.02 . 1 26 24 . 1
Total 532 9.78 15696
lized RCUT Yes Uncalibrated SPF
Fatal & Injury. 1.03 1.98 31.25 . 2 26 93 . 2

Figure 33. SPICE Summary for CR 510/85™ Street & 58" Avenue

Florida Department of Transportation
Safety Performance for Intersection Control Evaluatien Tool
Compute Results

Summary of erash prediction results for each altemative

Project Information
Project Name: CR 510 PD&E Intersection Type At-Grade Intersection
i CR 510/85th Street & SR 5/US-1 Opening Year 2025
Agency: FDOT D4 Design Year 2085
Project Reference: CR 510 Facility Type: On Urban and Suburban Arterial
I city: Number of Legs a-leg
State: FL 1-Way/2-Way 2-way Intersecting 2-way
Date: 9/13/2023 # of Major street Lanes (both dircctions) S or fewer
Analyst: ML Major Street Approach Speed Less than 55 mph
Crash Prediction Summary 551 Score
Control strategy Crash Type Opening Year Design Year Total Project Life Cydle | Crash Prediction Rank |“ADT Within SPF Prediction| o ¢ eiction | OPening | Design Rank
Range? vear Year
Total 8.97 16.04 261.14
Traffic Signal Yes Calibrated SPF
e Fatal & Injury 3.08 5.68 91.30 3 ﬂ Q 3
Total 5.03 8.25 139.21
All Way Stop — 5 No uncalibrated SPF --
Fatal & Injury 1.87 3.28 53.82
| Total 7.50 14.12 229.81
Displaced Left Turn (DLT] N/A CMF
| s ( ! Fatal & Injury 2.71 5.00 80.35 2 / E g
Total 7.63 13.64 221.97
Median U-Turn (MUT) 1 N/A CMF 91 83
Fatal & Injury 216 3.98 63.91 EE ==
Total 18.14 36.54 566.72
lized RCUT No Uncalibrated SPF
Fatal & Injury 4.36 9.26 140.57 4 91 é 2

Figure 34. SPICE Summary for CR 510/85" Street & SR-5/US-1
Consistent with the ICE CAP-X finding, this report is recommending signalized RCUT as appropriate
intersection control for the intersection of CR 510 and 58" Avenue, while for the SR 5/US-1 and CR 510
intersection, Displaced Left-Turn can be examined based on right-of-way availability and also traffic

analyses.
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11. Conclusions

The Florida Department of Transportation is conducting a PD&E Study along CR 510 from 58 Avenue to
East of SR 5/US-1, a distance of approximately one mile, in Indian River County. This Draft Project Traffic
Analysis Report presents traffic operations analysis and safety for the existing conditions along with future

no-build scenarios.

Traffic data was collected in November 2022, which supplemented the traffic data collected in year 2021
as part of Pre-PD&E Data Analysis Report. The year 2021 traffic data was adjusted with the Pre-PD&E Data
Analysis recommended growth rate to align it with year 2022; then, all traffic data was adjusted with
seasonal and axle correction factors per FDOT guidelines. The growth rates were used based on the Pre

PD&E Data Analysis report recommendation.

A safety analysis was conducted using latest guidelines by FDOT Central Office Safety Office using Signal 4

Analytics latest five years of data. The analysis concludes the following information:

e Atotal of 250 crashes occurred between January 1, 2018 to June 6, 2023.
e One (1) fatal and 93 injury crashes were reported.

e lighting appears to a probable crash cause within the study area.

According to the LOS results, all intersections are performing at acceptable LOS as part of the existing
conditions analysis; however, without any improvements and considering the expected growth, both
signalized intersections of CR 510 with SR 5/US-1 and 58" Avenue, and the intersection of CR 510 and Old

Dixie Highway will be performing under capacity LOS E.

The build out analysis was conducted based on three proposed alternatives, the TSM&O, the Hybrid and
the Grade Separation. The results of LOS and queue analysis showed Hybrid alternative imposes less delay,

without any of the intersections performing under not acceptable LOSs of E of F.

The arterial analysis indicates CR 510 is performing at LOS E during the existing condition (year 2022), and
the eastbound will fail (LOS F) around 2035 without any improvements. Build alternative analysis supports

the Hybrid and Grade Separation alternatives considering the arterial analysis results.
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A Signal Warrant Analysis (SWA) was conducted for the intersection of CR 510 and 55™ Avenue and none

of the warrants was met.

In conclusion, based on the results of this study, Alternative 2 (Hybrid) provides best mobility, less delay
and also less movements queue exceeding storage length in the future years and is the preferred

alternative.




