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1 EXECUTIVE SUMMARY

The Florida Department of Transportation (FDOT) District One is conducting a Project
Development and Environment (PD&E) study to analyze existing conditions and assess potential
reconstruction and/or rehabilitation of the SR 789 (John Ringling Causeway) bridges [Structure
Numbers 170022 and 170951]. The study corridor extends from Bird Key Drive, mile post (M.P)
1.206, and continues west to the Sarasota Harbour West entrance, mile post 1.947, in the City of
Sarasota and Sarasota County.

Future traffic volumes were developed for existing peak season year 2021 and opening and
design years 2025 and 2045, respectively, in a Future Volumes Technical Memorandum.
Because the design for the new bridge is not increasing capacity or changing lane configurations,
except for the addition of transit lanes, the same future traffic volumes were developed for the no
build and build alternatives. The Future Volumes Technical Memorandum was approved by FDOT
and can be found in Appendix A.

Existing Conditions on the SR 789 corridor show that although the peak season, peak hour
volumes are high, the level of service for the SR 789 intersections are at level D or better,
suggesting that vehicles on SR 789 are adequately moving through the corridor. Traffic trying to
turn onto SR 789 are hindered by the high volumes on SR 789 and safety is a concern for
pedestrians and bicycles. The primary traffic direction through the area on SR 789 is northbound
(referred to as westbound in this report) in the morning and southbound (referred to as eastbound
in this report) in the evening. Pedestrian counts show as many as 200 pedestrians and bicycles
during the highest hour. Truck volumes are 4%. The Bay Runner Trolley traverses the study area
and has one stop on the westbound side of SR 789 near the Sarasota Harbour East entrance and
one stop on the eastbound side of SR 789 near the Plymouth Harbour community entrance.

Future conditions are expected to see a modest increase in vehicular traffic. Operations are not
greatly affected by the higher volumes. The Bird Key Drive intersection drops to a level of service
E with southbound (eastbound in this report) movements receiving a level of service F.

Planned improvements include dedicated transit lanes on both sides of SR 789 and a transit
priority signal at the Bird Key Drive intersection. With 20-30 headways, minimal impacts to traffic
delays are expected with the addition of a priority signal and dedicated transit lanes.

Also planned are shared use paths which may increase pedestrian and bicycle traffic along the
corridor. Bike lanes along the traffic lanes will provide cyclists with a dedicated travel lane.
Intersection improvements at Bird Key Drive should include widened cross walks to match the
width of the shared use paths. An update of pedestrian signal timings and signage at the
unsignalized intersections have also been recommended in the build condition.
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2 TRAFFIC ANALYSIS ASSUMPTIONS

Assumptions are described using FDOT Form 2-29 of the PD&E Manual as shown below.

Traffic forecast for the project was developed using:

Travel Demand Model Growth Rates
Type of Travel Demand Model Used: 0.46%
[ Metropolitan Planning Model
X Other Model (specify)
FDOT D1RPM 1.0.6

Is the travel demand model based on the latest adopted Long Range
Transportation Plan?

HKYES ONO
Date when MPO adopted the latest Explain why
Long Range Transportation Plan
2010 Base Year of Travel Demand Model
2040 Horizon Year of Travel Demand Model
Long Range Transportation Plan documentation is
available at (provide web address):
Traffic Data and Factors
Standard K = 9% Data Collection Year = 2021
D Factor = 60% Opening Year = 2025
Toaiy = 4% Interim Year = -
Design Year = 2045

Discuss any changes in land use, economics, population and employment data since
the model was built.

None

Traffic Analysis Assumptions

Discuss study area, data calibration/validation parameters, analysis tools, analysis
periods and MOEs.

Peak Season Saturday AM peak (11:00 AM- 12:00 PM) and PM peak (3:00 - 4:30 PM)
periods are analyzed using Synchro 11 HCM 6th Edition reporting for segments and
intersections with SimTraffic 11 for queues.
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3 INTRODUCTION

3.1 Project Description

This project involves the potential reconstruction and/or rehabilitation of the SR 789 (John
Ringling Causeway) bridges [Structure Numbers 170022 and 170951]. The limits of the
improvements are from Bird Key Drive to Sarasota Harbour West in the City of Sarasota and
Sarasota County (see Figure 3-1.) The purpose of the study is to address structural integrity and
operational deficiencies. SR 789 is classified as an Urban, Minor Arterial and consists of a four-
lane, divided typical section between Bird Key Drive and Sarasota Harbour West, a distance of
0.741 miles. SR 789 serves as the only connection from downtown Sarasota to St. Armands Key
and Lido Key. Although SR 789 is designated as a north-south route, within the project limits SR
789 runs in a generally east-west direction.

The existing twin bridges cross the Coon Key Waterway, a havigable waterway without a defined
channel. Per the FDOT Design Manual (FDM), a minimum six-foot vertical clearance is required.
The existing concrete multi-beam bridges were constructed in 1958. The bridges are spaced 100
feet apart and each bridge is approximately 1,006’-10” long (21 spans of 48 feet each). Each
bridge has two twelve-foot travel lanes and a five-foot wide sidewalk on both sides. There are
currently no shoulders or designated bicycle facilities across the bridges.

3.2 Purpose & Need

The purpose of the project is to address structural integrity and operational deficiencies of the SR
789 bridges [Structure Numbers 170022 and 170951]. The ultimate goal of the project is to identify
the optimal solution for a bridge structure in need of repair due to deteriorating conditions and to
accommodate greater multimodal transportation access. The project will evaluate twin bridge and
single bridge alternatives for the reconstruction/rehabilitation, with consideration of
bicycle/pedestrian and transit facilities, of approximately 0.741 miles of roadway that provides a
connection between nearby neighborhoods and recreational facilities (Ringling Bridge Causeway
Park, Bird Key Park, and the Sarasota Yacht Club). The need for the project is based on the
following criteria:

BRIDGE DEFICIENCIES: Address Structural Integrity and Operational Deficiencies

The current concrete multi-beam bridge is the second bridge that has existed at this location, with
the original bridge replaced in 1958. Several sections of the deck were replaced on the
northbound bridge in 2016 along with other repair-type work throughout the years. The SR 789
bridges, located between downtown Sarasota and St. Armands Key and Lido Key, are more than
fifty-years old, the typical expected design life for transportation infrastructure, and are
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operationally deficient, particularly for transit. SR 789, including the bridges, is identified as a
constrained roadway by the Sarasota / Manatee Metropolitan Planning Organization (MPO),
meaning it does not preclude any type of improvement in the future, but it identifies that the
corridor has physical, or policy challenges associated with a widening/capacity project.

Based on a January 2023 FDOT bridge inspection report, the northbound SR 789 bridge received
a sufficiency rating of 76.9 and health index rating of 68.0, while the southbound bridge received
a sufficiency rating of 77.7 and health index rating of 71.17, as measured on scales of 0-100.
“Sufficiency rating” is essentially an overall rating of a bridge's fitness to remain in service and
whether it should be repaired or replaced. A bridge with a sufficiency rating of 80 or less is
generally eligible for bridge rehabilitation funding. The "health index" is a tool that measures the
overall condition of a bridge and typically includes about 10 to 12 different elements that are
evaluated by the department. A health index below 85 generally indicates that some repairs are
needed, although it doesn't mean the bridge is unsafe. Both bridges do not meet current road
design and safety standards. The bridge conditions are as follows:

Northbound (170022)

. Overall Condition: Fair

. Deck: Fair

. Superstructure: Satisfactory

. Substructure: Satisfactory

. Deck Geometry Appraisal: Substandard typical section elements

. Countermeasures have been installed to mitigate an existing problem with scour.

Southbound (170951)

. Overall Condition: Good

. Deck: Satisfactory

. Superstructure: Good

. Substructure: Satisfactory

. Deck Geometry Appraisal: Substandard typical section elements

. Countermeasures have been installed to mitigate an existing problem with scour.
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Figure 3-1
Project Location Map
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MODAL INTERRELATIONSHIPS

SR 789 serves as the primary connection between downtown Sarasota and St. Armands Key and
Lido Key and is frequently used by bicyclists and pedestrians due to the adjacent parks, beaches
and recreational facilities [Bird Key Park, West Multi-Use Recreational Trail (MURT) Bird Key /
Coon Key Phase |, John Ringling Trail and Longboat Key Trail Corridor]. While there are five-foot
wide sidewalks on both sides of the bridges, there are currently no shoulders or designated bicycle
facilities across the bridges. Due to the minimal sidewalk width, there are often conflicts between
pedestrians and bicyclists. Overall, the proposed project intends to enhance mobility by evaluating
alternatives for reconstruction/rehabilitation with consideration of bicycle/pedestrian and transit
facilities on approximately 0.741 miles of roadway on SR 789.

SAFETY

Serving as part of the emergency evacuation route network designated by the Florida Division of
Emergency Management and City of Sarasota, SR 789 plays a critical role in facilitating traffic
during emergency evacuation periods as the primary connection between downtown Sarasota
and St. Armands Key and Lido Key. The entire project corridor is located in the City of Sarasota's
Hurricane Storm Surge Category "A."

The City of Sarasota Climate Adaptation Plan (December 4, 2017) studied and evaluated climate
threats to public infrastructure to understand how sea level rise, storm surge, extreme
precipitation, and extreme heat might impact the City of Sarasota's transportation network;
stormwater management, water supply, and wastewater systems; public lands; and critical
buildings. Thirty-four transportation assets were evaluated of which 15 were deemed most
vulnerable, including SR 789 [Project ID T15, pg. 31]. When prioritizing transportation
vulnerabilities, the SR 789 bridge received a risk score of 64.4 (on a scale of 0-100). The potential
reconstruction and/or rehabilitation of SR 789 bridge would make it more resilient to climate
vulnerabilities.

3.3 Objective

The objective of the Project Traffic Analysis Report (PTAR) is to assess existing operations and
analyze anticipated future performance with and without improvements. Improvements will be
identified and screened for future travel, safety, and multi-modal objectives. Only viable and
feasible alternatives will be carried forward for operational analysis and recommendations.
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4 TRAFFIC ANALYSIS METHOD

The methodology used for the traffic study is described in detail in the FDOT approved Forecast
and Analysis Methodology Report.

Existing and future year peak season average daily traffic (PSADT) were developed for the
study area as described in the approved Future Volumes Technical Memorandum available in
Appendix A. These volumes and their corresponding turning movement volumes were used for
operational analysis of the study corridor using Synchro / Simtraffic version 11 micro-simulation
software. Results from the analysis are shown as level of service (LOS) for roadway segments
and intersections and intersection movements for the study area as well as intersection delay
and volume to capacity ratios. A safety analysis was conducted to determine frequent crash
types and crash rates, and safety improvement opportunities were identified.

4.1 Analysis Periods and Years

Traffic analysis was completed for projected traffic volumes for the following years:

e Existing year: 2021
e Opening year: 2025
e Design year: 2045

4.2 Traffic Data Sources
4.2.1 FDOT Florida Traffic Information Database

As discussed in the Forecast and Analysis Methodology Report, COVID-19 affected the traffic
count collection schedule and the resulting traffic counts deviated from the historical trend. The
most recent year that fit the trendline was 2018. Therefore, the FDOT’s 2018 Florida Traffic
Information (FTI) database was used as a data source to extrapolate existing year and to provide:

Annual Average Daily Traffic (AADT),
K-Factor (K),

D-Factor (D),

Truck Percentages (T)

Peak Season Factor,

Weekly Axle Factor, and

Traffic Counts

FTI reports are available in Appendix B.

SR 789’s connection of the mainland to the beach communities meant the evaluation of traffic
movements on weekdays and weekends was included. Traffic counts were collected within the
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study area during the month of May, 2021. Three intersections were identified for twelve-hour
turning movement counts (TMCs) that were collected twice, once on a weekday and once on a
Saturday. One location was identified for 7-day volume and classification counts. Figure 4-1
shows the location of the traffic counts. All counts are provided in the Future Volumes Technical
Memorandum.

The twelve-hour turning movement counts were collected at the following three intersections:

e SR 789 at Bird Key Drive (5/1/2021, 5/4/2021)
e SR 789 at Sarasota Harbour East (5/1/2021, 5/4/2021)
SR 789 at Sarasota Harbour West/Plymouth Harbor (5/1/2021, 5/4/2021)

The 7-day vehicle classification and volume counts were collected at the following location:

e West of Bird Key Drive (5/1/2021 — 5/7/2021)

Counts showed that the highest hourly volumes occurred on weekends. FDOT provided additional
classification counts from February 2017, which showed similar volume distributions. Details are
discussed in the Future Volumes Technical Memorandum. Peak season Saturday volumes were
used to develop existing and future conditions to obtain a conservative, “worst case scenario”,
projection for traffic volumes.

Figure 4-1
Traffic Count Locations

Count Type

© Volume / Classification

@ Turning Movement Sarasota Bay

FL 789
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4.3 Development of Design Characteristics

Design characteristics: K, D, T, DHT, and peak hour factors were calculated from the traffic counts
and compared to other sources to develop recommended characteristics.

4.3.1 Standard K Factor

In accordance with the FDOT 2019 Project Traffic Forecasting Handbook, the design hour factor,
or standard K-factor, of 9.0% was recommended for SR 789 and all side-streets.

4.3.2 Peak Hour Factor

AM and PM peak hours were determined by conflating 15-minute period collections into hourly
totals from the turning movement counts. A review of the collected intersection and bi-directional
data showed the Saturday AM peak period was from 11:00 AM to 12:00 PM and the PM peak
period was from 3:30 PM to 4:30 PM. A peak hour factor (PHF) of 0.95 was used as recommended
in the FDOT 2021 Traffic Analysis Handbook for urban arterials; PHF calculated from traffic
counts (AM 0.977 and PM 0.988) aligned with this recommendation.

Directionality for cross streets was determined by examining the hourly movement of traffic
through the corridor. The highest peak hour percentage of daily volumes of traffic in the study
area are westbound in the morning and eastbound in the evening. For the analysis, a westbound
direction was used for the AM peak hour and an eastbound direction was used for the PM peak
hour.

4.3.3 D Factor

The directional distribution (D) factors calculated from the traffic counts are shown in Table 4-1.
Historical D factors from FTI are shown in Table 4-2. Because the Saturday AM D factors in Table
4-1 are higher than the maximum limit of 60% outlined in the Forecast and Analysis Methodology
Report, and the aforementioned “worst case scenario” approach is to be applied in this analysis,
the recommended D factor is 60%.
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Table 4-1
Peak Hour D Factors Calculated from Counts

Directional (D) Factors from Counts T-Th Sat
Count Location AM PM AM PM
SR 789 west of Bird Key Dr — Volume Count 57.4% 58.1% 57.5% 59.1%
SR 789 at Bird Key Dr* 59.1% 51.6% 59.6% 51.1%
SR 789 at Sarasota Harbour East* 60.6% 55.8% 63.8% 52.7%
SR 789 at Sarasota Harbour West* 60.3% 54.0% 63.8% 52.9%
Averages 59.4% 54.9% 61.2% 54.0%
Overall Averages 57.1% 57.6%
(*) From turning movement counts
Table 4-2

Historical D Factors from FTI
FTI Historical Directional (D) Factors 2015 2016 2017 2018 2019
SR 789 east of Bird Key Dr (cosite 170011) 52.3% 52.6% 52.3% 52.3% 52.0%
SR 789 west of Bird Key Dr (cosite 175078) 52.3% 52.6% 52.3% 52.3% 52.0%
SR 789 east of St. Armands Cir (cosite 175026) 52.3% 52.6% 52.3% 52.3% 52.0%
Averages 52.3% 52.6% 52.3% 52.3% 52.0%
Overall FTI Historical Average 52.3%

4.34 Tand DHT

Vehicle classification counts west of Bird Key Drive for the 7-day count period demonstrated that
the volume of trucks classified as bus or single unit 3-axle trucks or larger are highest on weekday
mornings at 8:00 AM and then lessen through the day until dropping off after 6:00 PM. Weekend
truck volumes are highest mid-day. Truck percentages, however, show that the highest
percentage of trucks on SR 789 is before 6:00 AM and then falls throughout the day with weekend
percentages showing a second peak percentage mid-day. A summary table of truck factors for
the study area is shown in Table 4-3. The daily truck percentage calculated from classification
counts is 3% and from historical FTI is 4%. Typically, according to the FDOT Project Traffic
Forecasting Handbook, this percentage would be halved to find a peak hour truck percentage.
However, in this case, calculations were performed to obtain a peak season peak hour truck
percentage by first determining the weekday peak hours to be 8:00 AM and 3:30 PM from the
classification counts. As the average truck percentage from these peak hour time periods were
4.6%, a peak hour truck percentage of 4% was recommended for this study.
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Table 4-3
Truck Factors from Classification Counts and FTI

Average Daily Truck Percentages from Bus Single Single Multi- Bus &
Classification Counts Unit Trailer trailer Truck
SR 789 west of Bird Key Dr T-Th 0.1% 2.5% 1.0% 0.0% 3.6%
SR 789 west of Bird Key Dr Sat-Sun 0.2% 1.4% 0.6% 0.0% 2.1%
Averages 0.2% 2.0% 0.8% 0.0% 2.9%
FTI Historical Truck Factors 2015 2016 2017 2018 2019
SR 789 east of Bird Key Dr (cosite 170011) 3.8% 5.6% 2.6% 47% 4.6%
SR 789 west of Bird Key Dr (cosite 175078) 3.9% 3.9% 3.9% 3.5% 5.0%
SR 789 east of St. Armands Cir (cosite 175026) 42% 2.9% 3.0% 3.5% 42%
Averages 4.0% 4.1% 3.2% 3.9% 4.6%
Overall FTI Historical Average 4.0%
Monday - Thursday Peak Hour Bus & Truck Percentages from Classification Counts Trﬁ::IkG %
AM Weekday Peak Hour 7:00 AM 715 AM 7:30 AM 745 AM
AM Weekday Peak Hour Truck % 7.4% 6.8% 6.5% 6.1% 6.4%
PM Weekday Peak Hour 3:30 PM 3:45 PM 4:00 PM 4:45 PM
PM Weekday Peak Hour Truck % 2.8% 2.9% 2.9% 2.8% 2.8%
Overall Average 4.6%
4.4 Recommended Design Traffic Characteristics
Final recommended design traffic characteristics are shown in Table 4-4.
Table 4-4
Recommended Design Traffic Characteristics
Standard K 9%
D-Factor 60%
T24 and Tpeak fOr SR 789 T2s4 = 4%, Tpeak = 4%
PHF 95%
SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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5 EXISTING CONDITIONS

5.1 Study Area

The study limits begin at Bird Key Drive, mile post (M.P) 1.206, and continue west to the Sarasota
Harbour West entrance, mile post 1.947. SR 789 is a four-lane divided roadway with a grass
median and a posted speed of 35 miles per hour. The roadway has a functional classification of
Urban Minor Arterial. A ten-foot shared use path on the south side of SR 789 is reduced to a five-
foot sidewalk across the bridge. Five-foot sidewalks are available on the north side of SR 789
throughout the study area. Bike lanes are present east of the study area on SR 789 east of the
Bird Key Drive intersection but are not available in the study area west of Bird Key Drive. The
northbound bridge (170022) will be referred to as westbound throughout this report. Likewise, the
southbound bridge (170951) will be referred to as eastbound.

Where Bird Key Drive intersects SR 789, Bird Key Drive is the southern leg of the intersection
and the entrance to Bird Key Park is the northern leg of the intersection. Bird Key Drive is a two-
lane, undivided local roadway. The intersection has pedestrian crossings on the south and east
legs of the intersection and bike lanes on the east side of the intersection as shown in Figure 5-1.

Figure 5-1
Bird Key Drive Intersection
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Bird Key Drive is the only signalized intersection in the study area; the rest are two-way stop-
controlled intersections for residence and business entrances.

Figure 5-2 illustrates the existing lane configuration at the intersections that were analyzed for
this study. For ease of visualization, SR 789 will be referred to as an E-W roadway in this report
even though it is designated as a N-S route.

Study Area Intersections

Bird Key Drive (signalized) M.P. 1.206

Sarasota Harbour East (2-way stop controlled) M.P. 1.702

Sarasota Harbour West / Plymouth Harbor (2-way stop controlled) M.P. 1.828
Sarasota Harbour West (stop controlled) M.P. 1.947

Figure 5-2
SR 789 Study Area Intersections Lane Geometries
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5.2 Existing Traffic Volumes

As outlined in the Traffic Analysis Methodology Report and described in detail in the Future
Volumes Technical Memorandum, to obtain “worst case scenario” volumes, 2021 peak season
average daily traffic (PSADT) volumes for the study area were developed from the 2018 FTI
AADTSs. A peak season factor of 88% was obtained from the average 2018 FTI seasonal factors
for Sarasota Beaches. This factor was applied to the 2018 AADTSs to obtain 2018 PSADTSs. The
2018 PSADTs were extrapolated to 2021 PSADTSs by applying the growth rate from the 2010 and
2040 model outputs.

For the cross streets and entrances, 2021 turning movement counts were used to calculate the
percentage of total intersection volume for each intersection leg. These intersection leg
percentages were used to calculate 2018 cross street PSADTs from the 2018 SR 789 PSADTSs.
The resulting 2018 volumes were extrapolated to 2021 volumes using the average growth rate
from the 2010 and 2040 model outputs. The development of the initial peak season 2021 PSADTs
is shown in Table 5-1.

5.2.1 Existing Turning Movement Volumes

Peak Season Daily Directional Hourly Volumes (DDHVs) and Turning Movement Volumes
(TMVs) were calculated from the initial 2021 PSADTSs using the recommended K and D factors
and the peak hour turning movement percentages calculated from the turning movement counts.
Resulting TMVs were balanced and adjusted using the 2021 PSADT east of Bird Key Drive as a
control point. Results were compared to the seasonally adjusted raw 2021 counts to confirm that
the calculated volumes were similar to the actual volumes.

Balanced PSADTSs calculated from the balanced design hour turning movements were compared
to the initial forecast PSADTs. The balanced PSADTSs furthest from the control point are higher
than the initial calculations but are within the expected volumes for this corridor as shown in Table
5-2. Therefore, the balanced PSADTS and turn volumes were used for operational analysis.
Balanced turn volumes are diagramed in Figure 5-3.

As counts were not available for the western entrance to Sarasota Harbour West, turn volumes
were estimated from Trip Generation 9™ Edition tables for Recreational Homes 260. The trips
from this category were closer to the actual counts available at similar locations on the corridor
than from the Residential Condo/Townhouse 230 category.
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Table 5-1

Development of Initial 2021 Peak Season ADTs

Seasonal Seasonally o
Location AAPT sebtn e Model outputs G:;‘::h :S‘;::::'II'
Factor AADT
2018 2018 FTI 2018 2010 2040 Model 2021
SR 789 W of Sarasota Harbour W 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 W of Sarasota Harbour W / Plymouth Harbor 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 E of Sarasota Harbour W 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 W of Sarasota Harbour E 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 E of Sarasota Harbour E 33,000 0.88 37,599 36,626 42,065 0.46% 38,100
SR 789 W of Bird Key Dr 33,000 0.88 37,599 36,626 42,065 0.46% 38,100
SR 789 E of Bird Key Dr 34,000 0.88 38,738 38,503 44,165 0.46% 39,300
Sarasota Harbour W Ent N of SR 789 108 0.88 123 - - 0.46% 100
Plymouth Harbor Ent S of SR 789 217 0.88 247 - - 0.46% 200
Sarasota Harbour E N of SR 789 68 0.88 77 - - 0.46% 100
Sarasota Yacht Club Ent S of SR 789 290 0.88 331 - - 0.46% 300
Bird Key Dr N of SR 789 416 0.88 475 - - 0.46% 500
Bird Key Dr S of SR 789 1,151 0.88 1,311 - - 0.46% 1,300
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Table 5-2
Initial 2021 Peak Season Average Daily Traffic Compared to Balanced Peak Season ADTs

Initial Balanced
Location Difference % Diff

2021 ADT 2021 ADT

SR 789 west of Sarasota Harbour West 34,700 38,500 3,800 10%
SR 789 west of Sarasota Harbour / Plymouth Harbor 34,700 38,500 3,800 10%
SR 789 west of Sarasota Harbour East 34,700 38,600 3,900 11%
SR 789 west of Bird Key Dr 38,100 38,900 800 2%
SR 789 east of Bird Key Dr* 39,300 39,300 0 0%
Sarasota Harbour West north of SR 789 100 100 0 0%
Plymouth Harbor south of SR 789 200 200 0 0%
Sarasota Harbour East north of SR 789 100 100 0 0%
Sarasota Yacht Club south of SR 789 300 400 100 29%
Bird Key Dr north of SR 789 500 600 100 18%
Bird Key Dr south of SR 789 1,300 1,900 600 38%

(*) control point for balancing
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Figure 5-3
Balanced Existing (2021) Peak Hour Volumes
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5.2.2 Existing Pedestrian and Bicycle Volumes

Intersection turning movement counts showed high volumes of pedestrian and bicycle traffic on
the sidewalks along the corridor and crossing SR 798 at Bird Key Drive. Counts were taken on a
clear Saturday in May to be representative of peak season expectations. Highest hour volumes
at the study intersections show 160 to 200 non-motorized users in the crosswalks. Daily
pedestrian and bicycle volumes were near 1,000 with a small percentage (less than 5%) being
children. No disabled persons were noted in the counts. A summary of daily totals and highest
hour totals for each counted intersection are provided in Table 5-3.

Table 5-3 SR 789 Pedestrian and Bicycle Count Summary

Bird Key Drive

Location Daily Total Highest Hour Highest Hour Total
crossing north leg ped 23 7:00 AM 6
(Park Entrance) | bike 125 9:00 AM 22
crossing east leg ped 242 9:00 AM 80
(SR 789) | bike 19 10:00 AM 6
crossing south leg ped 278 9:00 AM 58
(Bird Key Dr) | bike 182 9:00 AM 27
crossing west leg ped 3 - 1
(SR 789) | bike 6 - 1
Intersection Total 878 201

Sarasota Harbour E

Location Daily Total Highest Hour Highest Hour Total
crossing north leg ped 237 7:00 AM 61
(Sarasota Harbour E Entrance) | bike 203 9:00 AM 24
crossing east leg ped 4 8:00 AM 3
(SR 789) | bike 1 4:00 PM 1
crossing south leg ped 277 9:00 AM 47
(Sarasota Yacht Club Entrance) | bike 205 2:00 PM 27
crossing west leg ped 7 - 2
(SR 789) | bike 1 9:00 AM 1
Intersection Total 935 166
Sarasota Harbour W
Location Daily Total Highest Hour Highest Hour Total
crossing north leg ped 234 7:00 AM 58
(Sarasota Harbour W Entrance) | bike 194 9:00 AM 27
crossing east leg ped 10 9:00 AM
(SR 789) | bike 9 9:00 AM
crossing south leg ped 270 9:00 AM 37
(Plymouth Harbor Entrance) | bike 189 9:00 AM 29
crossing west leg ped 3 - 1
(SR 789) | bike 3 9:00 AM 2
Intersection Total 912 164
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6 EXISTING CONDITIONS OPERATIONAL ANALYSIS

Traffic operations for roadways are measured in terms of Level of Service (LOS) by comparing
the vehicular demands with the available roadway capacity. LOS is a qualitative measure of the
traffic operations. LOS designations range from A to F, with LOS A representing the best operating
conditions and LOS F representing the worst operating conditions. Existing roadway
configurations were modeled with existing signal timings using Trafficware’s Synchro software
package where segment and intersection analyses were performed using the Synchro “HCM 6™
Edition Reports” functions, Arterial Analysis Report functions, and SimTraffic Queue Report
function. Existing signal timings are included in Appendix A and Synchro output reports are
available in Appendix B.

6.1 Existing Segment Operational Analysis

Sychro HCM 6™ Arterial Analysis reports show that SR 789 segments are operating at LOS B or
better on both approaches to Bird Key Drive. Results are shown in Table 6-1.

Table 6-1 Existing Segment Operational Analysis Results

Existing Arterial Analysis Results for SR 789

Existing AM Existing PM
Direction Cross Street Signal Tr.avel Arterial Arterial Signal Tr.avel Arterial Arterial
Delay Time Speed LOS Delay Time Speed LOS
(s/veh) (s) (mph) (s/veh) (s) (mph)
EB Bird Key 116  105.7 31 A 230 1171 28 B
Drive
WB Bird Key 8.0 47.8 25 B 43 44.1 27 B
Drive

6.2 Existing Intersection LOS Analysis

Intersection capacity analyses were conducted to assess the existing LOS at the intersections in
the study area using the existing balanced volumes. The intersection analysis was conducted
using Synchro’s HCM 6th LOS calculations. For signalized intersections, the analysis considers
the operation of each lane or group entering the intersection and the LOS designation is for the
overall conditions at the intersection.

For unsignalized intersections, the analysis provides a LOS for the minor street. The lane
configurations used in the Existing Conditions Analysis were verified with Google Map aerials and
Google Street Views. Existing speed limits for SR 789 were set to 35 mph and all other streets
were set to 25 mph.
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Table 6-2 shows the results of the existing intersection analysis. The only movements receiving
LOS F were left turn movements onto SR 789 from stop-controlled side streets and the eastbound
through movement at Bird Key Drive. All other movements received LOS D or better.

Table 6-2 Existing Intersection Analysis Results

Existing AM Existing PM
Queue Queue
Location Direction Movement A;:::ge v/C L0S Length A;:::ge v/C LS Length
. /v;’ Ratio 95th . /V;’ Ratio 95th
%tile (ft) %tile (ft)
SR 789 &
Sarasota
Harbour West SB R 21.1 0.01 C - 14.7 0.02 B -
(unsignalized)
L 20.8 0.02 C 16 13.6 0.02 B 48
EB T
SR789 & e
Plymouth L 14.4 0.10 B 8 22.9 0.08 C 301
Harbor / WB T
Sarasota TR
Harbour West LT 16.2 0.03 C 14 24.9 0.05 C 302
(unsignalized) NB R 62 68
s T 12130 084 27 978.3 0.70 21
R 0.0 - A - 16.0 0.01 C -
21.4 0.01 C 10 13.7 0.01 B 32
EB
SR 789 & R
Yacht Club / L 14.5 0.08 B 5 24.2 0.12 C 385
Sarasota WB T
Harbour East TR 50 391
(unsignalized) NB LTR 81.9 0.26 F 6 351.5 0.70 F 61
- LT 1102.0 0.63 F 699.6 0.70 F
R 24.5 0.01 C 49 16.3 0.00 C 20
L 453 0.10 D 42 18.9 0.06 B 61
EB T 212 077 359 103.6 116 | F | 2783
R 11.5 0.05 B 129 11.3 0.05 B 217
L 17.1 0.34 B 296 25.3 0.40 C 84
SR 789 & Bird WB T 31.7 0.94 C 1153 12.4 0.63 B 266
Key Drive TR 32.8 0.95 C 1139 12.4 0.63 B 273
(signalized) NB LT 30.1 0.05 C 35 29.8 0.04 C 56
30.6 0.16 C 55 30.6 0.18 C 68
- 30.9 0.04 C 41 30.8 0.06 C 46
TR 29.4 0.03 C 31 29.4 0.05 C 40
Overall 27.6 - C 64.8 - E
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6.3 Existing Pedestrian and Bicycle Analysis

The pedestrian and bicycle analysis was conducted using Synchro’s HCM 6™ Edition reports for
pedestrians and bicycles at signalized intersections. Pedestrian counts described in Section 5.2.2
were entered into the Synchro networks for AM and PM peak conditions. Results are shown in
Table 6-3. Pedestrian level of service is LOS D or better for all directions.

Table 6-3 Existing Pedestrian and Bicycle Analysis Results

Existing Ped/Bike Results for SR 789 at Bird Key Drive (signalized)

AM PM
Category
EB WB NB SB EB wB NB SB
Pedestrian Delay (s/p) 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5
Pedestrian Compliance Code Poor Poor Poor Poor Poor Poor Poor Poor
Pedestrian Walk Score 3.2 3.2 2.0 2.2 3.2 3.2 2.0 2.2
Pedestrian LOS C C B B C C B B
Bicycle Delay (s/p) 14.7 9.7 51.3 = 513 14.5 9.6 51.1 51.1
Bicycle Compliance Code Fair Good Poor Poor Fair Good Poor Poor
Bicycle LOS Score 3.6 4.4 2.7 2.8 4.2 3.8 2.7 2.8
Bicycle LOS D D C C D D C C
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7 EXISTING CONDITIONS SAFETY ANALYSIS

A review of safety conditions includes a review of historical (5-year) crash data to identify crash
types and locations with the highest crash frequencies. In addition, a calculation and comparison
of crash rates to statewide and local crash rates, as well as a review of possible roadway and
intersection modifications that could improve crash rates in the study area were also included.

7.1 Crash Data Review

Five years of crash data (2015-2019) was downloaded from Signal Four Analytics on August 25,
2020, Crash data is provided in Appendix C. Between January 1, 2015, and December 31, 2019,
there were 57 crashes in the study area. Figure 7-1 is a heat map showing the high-density crash
areas. The highest number of crashes per hour occurred between 10:00 AM and 12:00 PM (12
crashes or 21% of total crashes) and between 4:00 and 6:00 PM (15 crashes or 26% of total
crashes). There is also a directionality component to the crashes with more westbound crashes
in the AM and more eastbound crashes in the PM.

Figure 7-2 shows crashes by time of day and their directionality eastbound and westbound.

Figure 7-1 Heat Map showing Crash Density

14/34 displayed 129 38-6 644 9(2 11.6 129
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1 Because of this report time frame, additional crash data for 2020-2022 was downloaded on August 2, 2023. No
significant change in crash trends were discovered. Crash tables for 2020-2022 data are included in Appendix C.
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Figure 7-2 Crashes by Direction and Time of Day
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Crash Summary by Crash Type and Crash Severity

Of the 57 crashes in the five-year period, 28 were rear end crashes. One involved a bicycle and
one involved a pedestrian. There were 17 crashes with injuries and no fatalities. Table 7-1 and

Table 7-2 shows crash types and crash severity.

Table 7-1 Crash Types by Year

Crash Type 2015 2016 2017 2018 2019 Type Totals Percent of Total
Bicycle 1 1 2%
Left Turn 1 1 2%
Off Road 1 2 2 5 9%
Other 2 1 1 3 7 12%
Pedestrian 1 1 2%
Rear End 7 8 4 5 4 28 49%
Rollover 1 1 2%
Sideswipe 1 5 2 8 14%
Unknown 1 1 3 5 9%
Annual Totals 10 17 8 12 10 57 100%
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Table 7-2 Crash Severity by Year

Crash Severity 2015 2016 2017 2018 2019 | Severity Totals | Percent of Total
Injury 4 17 30%
Property Damage Only 6 13 40 70%
Annual Totals 10 17 12 10 57 100%

7.1.2  Crash Summary by Year and Conditions

During the five-year period, most crashes occurred in clear, dry, daylight conditions. Table 7-3,
Table 7-4, and Table 7-5 summarize the crashes by weather, road surface, and lighting

conditions.

Table 7-3 Crashes by Weather Conditions

Weather Conditions 2015 2016 2017 2018 2019 Weather Totals Percent of Total
Clear 6 12 7 10 10 45 79%
Cloudy 1 5 6 11%
Rain 3 1 2 6 11%
Annual Totals 10 17 8 12 10 57 100%

Table 7-4 Crashes by Road Surface Condition

Road Surface Conditions 2015 2016 2017 2018 2019 | Surface Totals | Percent of Total
Dry 7 15 7 9 10 48 84%
Water (standing/moving) 1 1 2%
Wet 3 1 1 3 8 14%
Annual Totals 10 17 8 12 10 57 100%

Table 7-5 Crashes by Lighting Conditions

Light Conditions 2015 2016 2017 2018 2019 Lighting Totals Percent of Total
Dark - Lighted 2 1 1 3 1 8 14%

Dark - Not Lighted 1 1 2%
Daylight 8 15 7 9 8 47 82%

Dusk 1 1 2%
Annual Totals 10 17 8 12 10 57 100%
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7.1.3  Crash Summary by Intersections

Of the 57 crashes recorded during the five-year period, more than half (34) occurred near the
intersection of SR 789 and Bird Key Drive. For crashes identified as intersection or intersection
related, 15 occurred at Bird Key Drive and two occurred at the Sarasota Harbour West / Plymouth
Harbor entrances. These are shown in Table 7-6.

Table 7-6 Intersection or Intersection Related Crashes by Crash Type

Crash Type Bird Key Sarasota Harbor W Total
Pedestrian 1(7%) 1 (6%)
Rear End 10 (67%) 1 (50%) 11 (65%)
Same Direction Sideswipe 1(7%) 1(6%)
Single Vehicle 3 (20%) 3 (18%)
Unknown 1 (50%) 1(6%)
Totals 15 (100%) 2 (100%) 17 (100%)

7.2 Crash Rate Comparison

Five-year crash rates were calculated from the Signal Four data and compared to FDOT 2012-
2016 county and statewide average crash rates for a suburban 2-3 lane 2-way divided roadway.
Table 7-7 shows the study area intersection crash rates compared to the state and county crash
rates. The Bird Key Drive intersection crash rate stands out because it is higher than the county
crash rate. Table 7-8 shows the SR 789 study area crash rate compared to the county and
statewide segment average crash rates. The crash rate for SR 789 is lower than both the county
and statewide averages.

Table 7-7 Intersection Crash Rate Comparison

Study Area Crashes (Signal Four data) 2012-2016 Avg. Crash Rates (FDOT)
Number of Crash County Statewide
Intersection Crashes Rate Road Category Avg Avg
Bird Key Drive 15 0.241741 | Suburban 2-3Ln 2Wy Divd Rasd 3-leg 0.222222 0.542359
Sarasota Harbor W 2 0.032232 | Suburban 2-3Ln 2Wy Divd Pavd 4-leg 0.383117 0.504014
Table 7-8 Segment Crash Rate Comparison
Study Area Crashes (Signal Four data) 2012-2016 Avg. Crash Rates (FDOT)
Study Area Study Length County Statewide
Crashes (i) Crash Rate Road Category Avg Avg
57 0.74 0.918614 Suburban 2-3Ln 2Wy Divd Pavd 1.19959 2.58244
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8 FUTURE TRAFFIC FORECASTS

As described in detail in the Future Volumes Technical Memorandum, opening and design year
PSADTSs and turning movement volumes were developed using outputs from a calibrated and
validated sub-area model of the Florida Standard Urban Transportation Model Structure
(FSUTMS) compliant FDOT District 1 District-wide Cost Feasible 2040 Regional Planning Model
(version 1.0.6).

Because the project alternatives for this study focus on bridge design and multi-modal
accommodations, the roadway network was unchanged across alternatives. Therefore, the no
build and build alternatives will have the same future traffic volumes developed from one model
network.

8.1 Design Year No Build / Build Volume Development

As discussed in detail in the Future Volumes Technical Memorandum, the model growth rate of
0.46% was applied to the 2021 initial PSADTs. DDHVs were calculated from the initial design
year PSADTSs using the recommended K and D factors and appropriate directionality. Existing
condition turning movement percentages were applied to DDHVs to determine design year
intersection turning movement volumes. Finally, turning movement volumes were balanced
through the study area in an iterative process using the PSADT for the segment east of Bird Key
Drive as a control point. Balanced PSADTs were calculated from the resulting balanced turn
volumes by calculating approach volumes from the balanced AM and PM turn volumes and
dividing by the appropriate K and D factors. These calculations are detailed in the Future Volumes
Technical Memorandum.

8.2 Opening Year No Build / Build Volume Development

The opening year turning movements were interpolated from the existing and design year turning
movements. Manual adjustments were made to balance volumes to adjacent segments.
Approach PSADTs were calculated from the approach volumes of the balanced turning
movements for both AM and PM periods. These calculations are detailed in the Future Volumes
Technical Memorandum.

SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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8.3 Opening Year (2025) and Design Year (2045) Volumes

The opening year and design year volumes listed in Table 8-1 and shown in Figure 8-1, and
Figure 8-2 were approved by FDOT with the acceptance of the Future Volumes Technical
Memorandum in July of 2022.

Table 8-1
Balanced PSADTs for Existing, Opening and Design Year

Balanced PSADTs

Location Existing No Build / Build
2021 2025 2045
SR 789 west of Sarasota Harbour West 38,500 39,300 43,000
SR 789 west of Sarasota Harbour / Plymouth Harbor 38,500 39,300 43,000
SR 789 west of Sarasota Harbour East 38,600 39,400 43,100
SR 789 west of Bird Key Dr 38,900 39,700 43,400
SR 789 east of Bird Key Dr 39,300 40,100 43,800
Sarasota Harbour West Entrance north of SR 789 100 100 100
Sarasota Harbour / Plymouth Harbor north of SR 789 100 100 100
Sarasota Harbour / Plymouth Harbor south of SR 789 200 200 200
Sarasota Harbour East north of SR 789 100 100 100
Sarasota Yacht Club south of SR 789 400 400 400
Bird Key Dr north of SR 789 600 600 700
Bird Key Dr south of SR 789 1,900 1,900 2,100
SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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Figure 8-1
Opening Year Peak Season Design Hour Volumes (2025)

Direction Volumes
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Figure 8-2
Design Year Peak Season Design Hour Volumes (2045)

Direction Volumes
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9 PROJECT ALTERNATIVES

The preferred build alternative includes a new bridge on SR 789 with two through lanes and new
dedicated transit lanes in both directions. Right turn lanes, using the transit lane, from SR 789 to
all side streets were added, and shoulder widening will be provided. The build alternative
improves pedestrian and bicycle facilities with shared use paths on both sides of SR 789 including
across the new bridge spans as shown in the typical sections in Figure 9-1. Intersection controls
remain the same as existing with a traffic signal at Bird Key Drive and two-way stop signs at the
other cross streets. However, the signal is upgraded to include priority for transit. The speed limit
remains 35 mph on SR 789. The build alternative concept design is shown in Appendix D.

Figure 9-1 Typical Section for Bridge Build Condition and At-Grade Roadway Sections
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10 FUTURE YEAR OPERATIONAL ANALYSIS

Segment and intersection analyses were completed for the No Build and Build alternatives for
each analysis year (2025 and 2045) using Synchro and Simtraffic HCM 6" Edition Reports. All
Synchro output reports are available in Appendix B. Synchro does not have the capability to
analyze transit lanes and priority signals so they were excluded from the analysis. The roadway
was analyzed as a four-lane road. It was assumed that for peak hour analysis, 20-30 minute
headways and signal priority for transit will have minimal impacts on delay and, therefore, no
delay adjustments were necessary.

For signalized intersections, Synchro’s HCM 6" analysis considers the operation of each lane or
group entering the intersection and provides a LOS designation for each movement as well as for
the overall intersection. For unsignalized intersections the analysis evaluated the minor street
operations.

10.1 No Build Alternative Analysis

For the No Build Alternative Analysis, the existing Synchro simulation was updated with No Build
opening and design hour volumes from the Future Volumes Technical Memorandum shown in
Figure 8-1 and Figure 8-2. Existing signals were optimized for the updated volumes. The other
settings remained the same as the existing conditions network.

10.1.1 No Build Alternative Segment Analysis

For Opening Year (2025) and Design Year (2045), Synchro HCM 6™ Edition Arterial Analysis
reports show that SR 789 segments are operating at LOS B or better on both approaches to Bird
Key Drive. The results are shown in Table 10-1 and Table 10-2.

SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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Table 10-1 Opening Year No Build Segment Analysis Results

No Build 2025 Arterial Analysis Results for SR 789
No Build 2025 AM No Build 2025 PM
Signal  Travel Arterial Signal  Travel Arterial

Direction Cross Street Arterial Arterial
Delay Time Speed r:grsna Delay Time Speed r:;za
(s/veh) (s) (mph) (s/veh) (s) (mph)
EB Bird Key 87  102.8 32 A 13.8  107.9 31 A
Drive
WB Bird Key 7.2 47.0 25 B 3.4 432 28 B
Drive
Table 10-2 Design Year No Build Segment Analysis Results
No Build 2045 Arterial Analysis Results for SR 789
No Build 2045 AM No Build 2045 PM
Direction  Cross Street Signal  Travel Arterial Arterial Signal  Travel Arterial Arterial

Delay Time Speed LOS Delay Time Speed LOS

(s/veh) (s) (mph) (s/veh) (s) (mph)
EB Bird Key 106 = 104.7 32 A 17.9 1120 29 B
Drive
WB Blrd. Key 95 493 24 B 3.7 43.5 27 B
Drive

10.1.2 No Build Alternative Intersection Analysis

For Opening and Design Years, intersection analysis results show that most movements have
LOS D or better. The exceptions are left turn movements from side streets onto SR 789 at the
stop-controlled intersections, similar to Existing Year results. Delays are longer than Existing
Year, but LOS worsened only for the eastbound movements at Bird Key Drive with the eastbound
left movement receiving a LOS E in the AM, and eastbound through movement receiving a LOS
F in the PM. Results are shown in Table 10-3 and Table 10-4, respectively.

SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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Table 10-3 2025 No Build Alternative Intersection Analysis Results

Location

SR 789 & Sarasota Harbour
West (unsignalized)

SR 789 & Plymouth Harbor /
Sarasota Harbour West
(unsignalized)

SR 789 & Yacht Club /
Sarasota Harbour East
(unsignalized)

SR 789 & Bird Key Drive
(signalized)

Direction

SB

EB

WB

NB

SB

EB

WB

NB
SB

EB

WB

NB

SB

Overall

Movement

TR

TR
LT

LT

— - =3

Average
Delay
(s/v)

21.5
21.3

14.7

16.5

1213.0
0.0
22.1

14.7

90.8
1102.0
25.0
64.9
25.1
13.8
21.7
42.7
44.4
354
35.9
36.3
34.7
35.8

Vv/C
Ratio

0.01
0.02

0.10

0.03
0.84

0.01

0.08

0.28
0.63
0.01
0.14
0.76
0.05
0.39
0.97
0.98
0.05
0.14
0.04
0.03

No Build 2025 AM

ﬁ)>I (@)

O 000000 woOomOQamm [os)

Queue
Length
95th %tile
(ft)

17

75
45

10

49

53
443
175
277

1663
1631

46

56

36

30

Average

23.6

25.7

978.3
16.2
13.9

25.0

475.8
810.3
16.5
22.9
61.2
12.1
44.6
14.3
14.2
44.6
45.6
46.1
44.0
42.2

Vv/C
Ratio

0.02
0.02

0.08

0.05

0.70
0.01
0.01

0.13

0.87
0.79
0.00
0.06
1.04
0.05
0.58
0.60
0.60
0.04
0.18
0.06
0.05

O 0O 000 m®m®WOw=Toomm:m lw]

No Build 2025 PM

Queue
Length
95th %tile
(ft)

17

76

44
29

15

59
11

58
1545
145
115
341
335
60
70
47
42
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Table 10-4 2045 No Build Alternative Intersection Analysis Results

No Build 2045 AM No Build 2045 PM
. . . Average Queue Average Queue
Location Direction  Movement Delay v/C LOS Length Delay Vv/C LOS Length
(s/v) Ratio (95th (s/v) Ratio (95th
%tile) %tile)
SR 789 & Sarasota
Harbour West SB R 24.3 0.01 C - 16.0 0.03 C -
(unsignalized)
L 24.9 0.04 C 21 14.9 0.03 B 60
EB
TR
SR 789 & Plymouth L 16.4 0.13 C 23 28.4 0.11 D 542
Harbor / Sarasota WB
Harbour West TR
(unsignalized) NB LT 17.8 0.03 C 79 29.6 0.05 D 545
R 37 135
" LT 21711 140 [ F | 6 15699 105 | F | 253
R 0.0 - A - 17.4 0.01 C -
L 25.7 0.02 D 12 15.0 0.01 C 48
EB T
TR
SR 789 & Yacht Club L 16.3 0.10 C 1 30.7 0.17 D 663
/ Sarasota Harbour WB
East (unsignalized) TR 55 672
NB LTR 144.6 0.40 F 229 1109.9 1.64 F 84
LT 3073.6 1.58 F 1426.7 1.26 F
>B R 28.5 0.01 D 230 17.7 0.00 C 44
L 79.2 0.22 E 51 26.4 0.07 C 57
EB T 236 075 C 495 99.1 114 [ F | 3155
R 12.2 0.05 B 170 12.2 0.05 B 173
L 23.5 0.44 C 292 47.7 0.62 D 147
) WB T 46.4 0.99 D 1975 15.6 0.65 B 367
;Rrizig(g‘gﬁ::z::‘)’ R 485 100 D 1953 15.6 0.66 B 369
NB LT 45.1 0.06 D 63 44.8 0.04 D 74
R 45.7 0.18 D 66 45.8 0.19 D 78
B L 46.4 0.05 D 44 46.4 0.07 D 49
TR 44.0 0.04 D 33 44.1 0.05 D 48
Overall 37.7 - D 64.3 - E
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10.1.3 No Build Alternative Pedestrian and Bicycle Analysis

The pedestrian and bicycle analysis was conducted using Synchro’s HCM 6™ Edition reports for
pedestrians and bicycles at signalized intersections. Pedestrian counts were not changed in the
Synchro network from the existing condition volumes. Results are shown in Table 10-5 and
indicate that the 2025 No Build Ped/Bike LOS is similar to the Existing Ped/Bike LOS. A slight
reduction in LOS for the 2045 No Build Condition can be observed for westbound AM bicycles
resulting in LOS E.

Table 10-5 2025 and 2045 No Build Pedestrian and Bicycle Analysis Results
2025 No Build Ped/Bike Results for SR 789 at Bird Key Drive (signalized)

AM PM
Category

EB WB NB SB EB WB NB SB
Pedestrian Delay (s/p) 65.0 65.0 65.0 65.0 75.0 75.0 75.0 75.0
Pedestrian Compliance Code Poor Poor Poor Poor Poor Poor Poor Poor
Pedestrian Walk Score 3.2 3.2 2.0 2.2 3.2 3.2 2.0 2.2

Pedestrian LOS C C B B C C B B
Bicycle Delay (s/p) 10.8 7.2 57.7 57.7 10.3 7.2 67.2 67.2
Bicycle Compliance Code Fair Good Poor Poor Fair Good Poor Poor
Bicycle LOS Score 3.6 4.4 2.7 2.8 4.3 3.8 2.7 2.8

Bicycle LOS D D C C D D C C

2045 No Build Ped/Bike Results for SR 789 at Bird Key Drive (signalized)

AM PM
Category
EB WB NB SB EB WB NB SB
Pedestrian Delay (s/p) 75.0 75.0 75.0 75.0 58.5 58.5 58.5 58.5
Pedestrian Compliance Code Poor Poor Poor Poor Poor Poor Poor Poor
Pedestrian Walk Score 33 33 2.0 2.2 3.2 3.2 2.0 2.2
Pedestrian LOS C C B B C C B B
Bicycle Delay (s/p) 13.0 7.9 67.4 67.4 14.5 9.6 51.1 51.1
Bicycle Compliance Code Fair Good Poor Poor Fair Good Poor Poor
Bicycle LOS Score 3.8 4.6 2.7 2.8 4.2 3.8 2.7 2.8
Bicycle LOS D E C C D D C C
SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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10.2 Build Operational Analysis

For the Build Alternative Analysis, the existing Synchro simulation was updated with No Build
opening and design hour volumes from the Future Volumes Technical Memorandum shown in
Figure 8-1 and Figure 8-2. Right turn lanes were added as shown in the preferred alternative
concept design shown in Appendix D, and signals were optimized for the updated volumes.

10.2.1 Build Alternative Segment Analysis

For Opening Year (2025) and Design Year (2045) Synchro HCM 6" Arterial Analysis reports show
that SR 789 segments are operating at LOS B or better on both approaches to Bird Key Drive.
The results are shown in Table 10-6 and Table 10-7.

Table 10-6 Opening Year Build Segment Analysis Results
Build 2025 Arterial Analysis Results for SR 789

Build 2025 AM Build 2025 PM
Direction = Cross Street gend Tr-a L) G Arterial Signal Tr_a vel | Arterial Arterial
Delay Time Speed LOS Delay Time Speed LOS
(s/veh) (s) (mph) (s/veh) (s) (mph)
EB Bird Key 80 1023 32 A 13.8  108.1 31 A
Drive
WB Bird Key 6.2 46.0 26 B 3.4 432 28 B
Drive
Table 10-7 Design Year Build Segment Analysis Results
Build 2045 Arterial Analysis Results for SR 789
Build 2045 AM Build 2045 PM
Direction Cross Street Signal Tr.avel Arterial Arterial Signal Tr.avel Arterial Arterial
Delay Time Speed LOS Delay Time Speed LOS
(s/veh) (s) (mph) (s/veh) (s) (mph)
EB Bird Key 9.7 | 104.0 32 A 179 1122 29 B
Drive
WB Bird Key 8.1 47.9 25 B 3.7 435 27 B
Drive

10.2.2 Build Alternative Intersection Analysis

For Opening and Design Years, intersection analysis results for the Build Alternative are very
similar to the No Build Alternative. All movements receive LOS D or better except for the left turn
movements from side streets to SR 789 at stop-controlled intersections and the eastbound
movements at Bird Key Drive which received LOS E and F. This is expected since the lane
configurations and volumes did not significantly change between the No Build and Build
Alternatives. Results for the Build Intersection Analysis for the years 2025 and 2045 are shown in
Table 10-8 and Table 10-9, respectively.

SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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Table 10-8 2025 Build Alternative Intersection Analysis Results

2025 Build AM 2025 Build PM
Queue Queue
Location Direction Movement A;eell':se v/C LOS Length A;ee::se v/C LOS Length
(s/v) Ratio !?Sth (s/v) Ratio 9_5th
%tile (ft) %tile (ft)
SR 789 &
Sarasota
Harbour West SB R 215 0.01 C - 14.9 0.02 B -
(unsignalized)
L 21.2 0.02 C 16 13.7 0.02 B 19
EB T
SR 789 & R
Plymouth L 14.6 0.10 B 2 23.6 0.08 C 2
Harbor / WB T
Sarasota R
Harbour West LT 16.4 0.03 C 3 25.6 0.05 D 67
(unsignalized) i R 66 30
" LT 12130 084 21 978.3 0.70 30
R 0.0 - A - 16.2 0.01 C -
L 21.9 0.01 C 12 13.9 0.01 B 15
EB T
SR 789 & R
Yacht Club / L 14.7 0.08 B 2 25.0 0.13 D 1
Sarasota WB T
Harbour East R 49 4
(unsignalized) NB LTR 90.8 0.28 F 256 475.8 0.87 F 60
B LT 1102.0 0.63 F 810.3 0.79 F
R 24.9 0.01 C 55 16.5 0.00 C 122
L 57.4 0.12 E 67 29.8 0.07 C 86
EB T 216 0.69 c 405 61.2 1.04 1524
R 12.2 0.05 B 172 12.1 0.05 B 211
L 19.1 0.35 B 285 76.6 0.58 E 150
SR 789 & Bird WB T 30.3 0.91 C 1807 14.3 0.60 B 332
Key Drive TR 31.0 0.91 C 1767 14.2 0.60 B 333
(signalized) NB LT 44.6 0.05 D 52 44.6 0.04 D 69
R 45.2 0.16 D 60 45.6 0.18 D 66
B L 45.7 0.04 D 36 46.1 0.06 D 50
TR 43.6 0.03 D 31 44.0 0.05 D 39
Overall 27.2 - C 42.7 - D
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Location

SR789 &
Sarasota
Harbour
West
(unsignalized)

SR 789 &
Plymouth
Harbor /
Sarasota
Harbour
West
(unsignalized)

SR 789 &
Yacht Club /
Sarasota
Harbour East
(unsignalized)

SR 789 & Bird
Key Drive
(signalized)

Table 10-9 2045 Build Alternative Intersection Analysis Results

Direction

SB

EB

WB

NB

SB

EB

WB

SB

EB

WB

NB

SB

Overall

Movement

Average
Delay
(s/v)

243

24.8

16.2

17.7

21711
0.0
25.6

16.2

144.6
3073.6
28.4
79.2
23.6
12.2
23.5
46.4
48.5
45.1
45.7
46.4
44.0
37.7

2045 Build AM
v/C
Ratio LOs
0.01

0.04

0.12

0.03

1.40

0.02

0.10

0.40
1.58
0.01
0.22
0.75
0.05
0.44
0.99
1.00
0.06
0.18
0.05
0.04

O 0000000 woOomomm @] U)>I (@] (@) @] @]

2045 Build PM
Queue Queue
Length A;ee::ge v/C LOS Length
(95th : /v;’ Ratio (95th
%tile) %tile)
- 16.0 0.03 c -
16 14.9 0.03 B 100
2 28.2 0.11 D 566
68 29.6 0.05 D 570
34 68
32 1569.9 105 [ F | 151
- 17.4 0.01 c -
8 15.0 0.01 c 89
51 30.7 0.17 D 697
365 701
44 1109.9 1.64 F 41
1426.7 1.26 F
23 17.7 0.00 c 97
66 33.9 0.08 c 107
403 99.1 114 [ F ] 3181
148 12.2 0.05 B 236
240 79.8 0.62 E 187
896 15.6 0.65 B 379
871 15.6 0.66 B 376
51 44.8 0.04 D 79
59 45.8 0.19 D 71
37 46.4 0.07 D 49
34 44.1 0.05 D 44
64.8 - E
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10.2.3 Build Alternative Pedestrian and Bicycle Analysis

The pedestrian and bicycle analysis was conducted using Synchro’s HCM 6™ Edition reports for
pedestrians and bicycles at signalized intersections. Pedestrian counts were not changed in the
Synchro network from the existing condition volumes. Results are shown in . The 2025 Build
Ped/Bike LOS is similar to the Existing and No Build Ped/Bike LOS. A slight reduction in LOS for
2045 Build is shown for westbound AM bicycles resulting in LOS E.

Table 10-10 2025 and 2045 Build Pedestrian and Bicycle Analysis Results
2025 Build Ped/Bike Results for SR 789 at Bird Key Drive (signalized)

Category AM PM
EB WB NB SB EB WB NB
Pedestrian Delay (s/p) 75.0 75.0 75.0 75.0 58.5 58.5 58.5
Pedestrian Compliance Code Poor Poor Poor Poor Poor Poor Poor
Pedestrian Walk Score 3.2 3.2 2.0 2.2 3.2 3.2 2.0
Pedestrian LOS C C B B C C B
Bicycle Delay (s/p) 11.0 7.4 67.5 67.5 14.5 9.6 51.1
Bicycle Compliance Code Fair Good Poor Poor Fair Good Poor
Bicycle LOS Score 3.6 4.4 2.7 2.8 4.2 3.8 2.7
Bicycle LOS D D C C D D C

2045 Build Ped/Bike Results for SR 789 at Bird Key Drive (signalized)

AM PM
Category
EB WB NB SB EB WB NB
Pedestrian Delay (s/p) 75.0 75.0 75.0 75.0 75.0 75.0 75.0
Pedestrian Compliance Code Poor Poor Poor Poor Poor Poor Poor
Pedestrian Walk Score 33 33 2.0 2.2 33 33 2.0
Pedestrian LOS C c B B c C B
Bicycle Delay (s/p) 12.0 6.8 67.4 67.4 10.3 7.2 67.0
Bicycle Compliance Code Fair Good Poor Poor Fair Good Poor
Bicycle LOS Score 3.8 4.6 2.7 2.8 4.4 3.9 2.7
Bicycle LOS D E C C D D C
SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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11 SAFETY IMPROVEMENT OPPORTUNITIES FOR SR 789

Crash Madification Factors (CMFs) from the following three sources were reviewed for
applicability to the build conditions on the corridor:

. FDOT 2014 Crash Reduction Factor (CRF) Table
. FDOT 2021 Ped-Bike Countermeasure List
. CMF Clearinghouse

A list of applicable CMFs is shown in Table 11-1. CMF factors less than 1.0 indicate a reduction
in crashes while a factor greater than 1.0 indicates an increase in crashes. Similarly for the Crash
Reduction Factors (CRFs), a positive percentage means a reduction in crashes while a negative
percentage means an increase in crashes.

Improvements with the build condition are expected to reduce the number of crashes along SR
789. Adding right turn lanes removes slowing vehicles from the through lanes reducing the
potential for (rear end) crashes by 9%. Increasing shoulder width may reduce the number of
bicycle crashes by 7% on the roadway. On the new bridge, the increased shoulder width for a
bike lane from no shoulder to five feet may reduce bicycle crashes by as much as 31%.

Another option to consider where pedestrian volume is high is to add a leading pedestrian interval
to the traffic signal phasing. This allows pedestrians to enter the crosswalks before turning
vehicles so that pedestrians can be visible in the crosswalks before vehicles begin their
movements. At side streets, R10-15a signs warning turning vehicles to stop for pedestrians and
bicyclists should be installed according to the MUTCD Section 28.53 to increase awareness of
pedestrians at these intersections. Crosswalks should be repainted or improved to high visibility
crosswalks across side streets and should be as wide as the shared use paths per FDOT’s Traffic
Engineering Manual.

Table 11-1 CMF's Applicable to SR 789 Build Conditions

Crash Modification Crash Reduction CMF Applicable

Countermeasure / Treatment Factor (CMF) Factor (CRF) % Grash Types CMF Source
Add right turn 0.91 9% All FOOT 2?;413”')"5”’
Widen shouolldte; (Sc.);)bridge from 0.69 319% Bicycle CMF CI:§a8r7irig5house
Widen sff:’cc))l:TI]dzrt(:g’;oadway 0.93 7% Bicycle CMF Cl:gzzr;riihouse
Leading pedestrian interval 0.87 13% All CMF (i:;z;;r;riihouse
SR 789 (Little Ringling Bridge) PD&E Study Project Traffic Analysis Report
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12 SUMMARY AND CONCLUSIONS

Traffic on SR 789 in peak season conditions is currently operating at level of service (LOS) D or
better. Movements that are failing are for vehicles making left turns from side streets onto SR 789
at stop-controlled intersections. The high volume of vehicles on SR 789 in the peak hour during
peak season make the left turn movements difficult. In real world conditions, delays for these
movements are likely less than the calculations show as left-turning vehicles can take advantage
of the wide median to make a two-stage crossing. Pedestrian and bicycle volumes can exceed
200 persons per hour during the highest peak times. Most pedestrian and bicyclists use the
sidewalks to travel along SR 789 and utilize the signal at Bird Key Drive to cross SR 789. Few
were observed attempting to cross SR 789 at other locations. Future traffic volumes on the
existing roadway increase delays at intersections, but only impact level of service for the
eastbound (southbound highway direction) movements on SR 789 at Bird Key Drive.

The proposed build scenario will replace the existing bridges with a new bridge that will include
5-foot bike lanes and 14-foot shared use paths on both sides of the bridge. Right turn lanes from
SR 789 to each side street are also included in the build condition. The build alternative will
address reconstruction/rehabilitation of the bridge with consideration of bicycle/pedestrian and
transit facilities.

An evaluation of the preferred alternative shows little change to traffic operations because the
number of through lanes and turn lanes is not altered significantly. The impacts to safety, however,
may see a reduction in crashes between 7% and 31%. The addition of right turn lanes removes
slowing vehicles from the through lanes, while the addition of bike lanes provides room for
bicyclists separate from vehicle traffic especially on the bridge. In addition, a shared use path on
both side of the SR 789 roadway and bridge are likely to reduce pedestrian/vehicle and
bicycle/vehicle crashes.

The addition of shared use paths may increase pedestrian and bicycle traffic crossing side streets
and using the signals and crosswalks at Bird Key Drive. According to MUTCD Section 2B.53,
signs warning turning vehicles to stop for pedestrians should be installed on SR 789 before the
side street intersections. Crosswalks on side streets should be repainted for better visibility and
high visibility crosswalks may be considered. It is also recommended that signal timings for the
Bird Key Drive intersection include leading pedestrian intervals.
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1 PROJECT SUMMARY

1.1 Project Description

This project involves the potential reconstruction and/or rehabilitation of the SR 789 (John
Ringling Causeway) bridges [Structure Numbers 170022 and 170951]. The limits of the
improvements are from Bird Key Drive to Sarasota Harbour West in Sarasota County (see Figure
1-1). The purpose of the study is to address structural integrity and operational deficiencies. SR
789 is classified as an Urban, Minor Arterial and consists of a four-lane, divided typical section
between Bird Key Drive and Sarasota Harbour West, a distance of 0.741 miles. SR 789 serves
as the only connection from downtown Sarasota to St. Armands Key and Lido Key. Although SR
789 is designated as a north-south route, within the project limits SR 789 runs in a generally east-
west direction.

The existing twin bridges cross the Coon Key Waterway, a havigable waterway without a defined
channel. Per the FDOT Design Manual (FDM), a minimum six-foot vertical clearance is required.
The existing concrete multi-beam bridges were constructed in 1958. The bridges are spaced 100
feet apart and each bridge is approximately 1,006’-10” long (21 spans of 48 feet each). Each
bridge has two twelve-foot travel lanes and a five-foot wide sidewalk on both sides. There are
currently no shoulders or designated bicycle facilities across the bridges.

1.2 Purpose & Need

The purpose of the project is to address structural integrity and operational deficiencies of the SR
789 bridges [Structure Numbers 170022 and 170951]. The ultimate goal of the project is to identify
the optimal solution for a bridge structure in need of repair due to deteriorating conditions and to
accommodate greater multimodal transportation access. The project will evaluate twin bridge and
single bridge alternatives for the reconstruction/rehabilitation, with consideration of
bicycle/pedestrian and transit facilities, of approximately 0.741 miles of roadway that provides a
connection between nearby neighborhoods and recreational facilities (Ringling Bridge Causeway
Park and Bird Key Yacht Club). The need for the project is based on the following criteria:

BRIDGE DEFICIENCIES: Operational and Structural

The current concrete multi-beam bridge is the second bridge that has existed at this location, with
the original bridge replaced in 1958. Several sections of the deck were replaced on the
northbound bridge in 2016 along with other repair-type work throughout the years. The SR 789
bridges, located between downtown Sarasota and St. Armands Key and Lido Key, are more than
fifty-years old, the typical expected design life for transportation infrastructure, and are
operationally deficient, particularly for transit. SR 789, including the bridges, is identified as a
constrained roadway by the Sarasota / Manatee Metropolitan Planning Organization (MPO),

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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meaning it does not preclude any type of improvement in the future, but it identifies that the
corridor has physical, or policy challenges associated with a widening/capacity project.

Based on a January 2017 FDOT bridge inspection report, the SR 789 bridges received a
sufficiency rating of 78.1 (170022, northbound) and 77.9 (170951, southbound) on a scale of 0-
100. Sufficiency rating is essentially an overall rating of a bridge's fitness to remain in service. A
bridge with a sufficiency rating of 80 or less is generally eligible for bridge rehabilitation funding.
The bridge conditions are as follows:

Northbound (170022)

e Overall Condition: Fair

e Deck: Satisfactory

e Superstructure: Satisfactory

e Substructure: Satisfactory

e Deck Geometry Appraisal: Basically, intolerable requiring a high priority replacement
e Countermeasures have been installed to mitigate an existing problem with scour.

Southbound (170951)

e Overall Condition: Fair

o Deck: Satisfactory

e Superstructure: Good

e Substructure: Satisfactory

o Deck Geometry Appraisal: Basically, intolerable requiring a high priority replacement

e Countermeasures have been installed to mitigate an existing problem with scour.

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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Figure 1-1
Project Location Map
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MODAL INTERRELATIONSHIPS:

SR 789 serves as the primary connection between downtown Sarasota and St. Armands Key and
Lido Key and is frequently used by bicyclists and pedestrians due to the adjacent parks and
recreational facilities [Bird Key Park, West Multi-Use Recreational Trail (MURT) Bird Key / Coon
Key Phase |, John Ringling Trail and Longboat Key Trail Corridor]. While there are five-foot wide
sidewalks on both sides of the bridges, there are currently no shoulders or designated bicycle
facilities across the bridges. Due to the minimal sidewalk width, there are often conflicts between
pedestrians and bicyclists. Overall, the proposed project intends to enhance mobility by evaluating
alternatives for reconstruction/rehabilitation with consideration of bicycle/pedestrian and transit
facilities on approximately 0.741 miles of roadway on SR 789.

SAFETY:

Serving as part of the emergency evacuation route network designated by the Florida Division of
Emergency Management and City of Sarasota, SR 789 plays a critical role in facilitating traffic
during emergency evacuation periods as the primary connection between downtown Sarasota
and St. Armands Key and Lido Key. The entire project corridor is located in the City of Sarasota's
Hurricane Storm Surge Category "A."

The City of Sarasota Climate Adaptation Plan (December 4, 2017) studied and evaluated climate
threats to public infrastructure to understand how sea level rise, storm surge, extreme
precipitation, and extreme heat might impact the City of Sarasota's transportation network;
stormwater management, water supply, and wastewater systems; public lands; and critical
buildings. Thirty-four transportation assets were evaluated of which 15 were deemed most
vulnerable, including SR 789 [Project ID T15, pg. 31]. When prioritizing transportation
vulnerabilities, the SR 789 bridge received a risk score of 64.4 (on a scale of 0-100). The potential
reconstruction and/or rehabilitation of SR 789 bridge would make it more resilient to climate
vulnerabilities.

1.3 Objective

The objective of the future volumes technical memorandum is to identify existing traffic
movements and volumes and to develop future traffic movements and volumes. The traffic
projections from this memorandum will be used for capacity analysis for future bridge and
roadway designs.

1.4 Analysis Periods and Years

Traffic projections were completed for the following analysis years:

e Existing year: 2021
SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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e Opening year: 2025
e Design year: 2045

1.5 Methodology

The methodology used for the traffic study is described in the FDOT approved Forecast and
Analysis Methodology Report available in Appendix A.
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2 EXISTING CONDITIONS

2.1 Study Area

The study limits begin at Bird Key Drive, mile post (M.P) 1.206, and continue west to the Sarasota
Harbour West entrance, mile post 1.947. SR 789 is a four-lane divided roadway with a grass
median. The roadway has a functional classification of Urban Minor Arterial. Sidewalks are
present on both sides of SR 789 through the study area. Ten-foot multiuse paths on SR 789,
approaching the bridge from either side, are reduced to 5-foot sidewalks across the bridge. Bike
lanes are present east of the study area on SR 789 east of the Bird Key Drive intersection but are
not available in the study area west of Bird Key Drive. The northbound bridge (170022) will be
referred to as westbound throughout this report. Likewise, the southbound bridge (170951) will
be referred to as eastbound.

Where Bird Key Drive intersects SR 789, Bird Key Drive is the southern leg of the intersection
and the entrance to Bird Key Park is the northern leg of the intersection. Bird Key Drive is a two-
lane undivided local roadway. The intersection has pedestrian crossings on the south and east
legs of the intersection and bike lanes on the east side of the intersection as shown in Figure 2-1.

Figure 2-1
Bird Key Drive Intersection
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Bird Key Drive is the only signalized intersection in the study area; the rest are two-way stop-
controlled intersections for residence and business entrances.

Figure 2-2 illustrates the existing lane configuration at the following intersections that were
analyzed for this study. For ease of visualization, SR 789 will be referred to as an E-W roadway
in this report even though it is designated as a N-S route.

Study Area Intersections

Bird Key Drive (signalized) M.P. 1.206

Sarasota Harbour East/Sarasota Yacht Club (2-way stop controlled) M.P. 1.702
Sarasota Harbour West / Plymouth Harbor (2-way stop controlled) M.P. 1.828
Sarasota Harbour West (stop controlled) M.P. 1.947

Figure 2-2
SR 789 Study Area Intersections Lane Geometries

47/‘ Existing (2021) Lane Configurations H
-

o JbiE ki qu =
ra9) o % =i B r89)
= = =20t = Ar
SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
FPID(S): 436680-1-22-01 & 436680-1-32-01 July 2022

2-2



2.2 Existing Traffic Conditions
2.2.1 Data Sources

As discussed in the Forecast and Analysis Methodology Report, COVID-19 affected the traffic
count collection schedule and the resulting traffic counts deviated from the historical trend. The
most recent year that fit the trendline was 2018. Therefore, the FDOT’s 2018 Florida Traffic
Information (FTI) database was used as a data source to extrapolate existing year and to provide:

e Annual Average Daily Traffic (AADT), e Peak Season Factor,

o K-Factor (K), e Model Output Conversion Factor
e D-Factor (D), (MOCF), and

e Truck Percentages (T) e Weekly Axle Factor

2.2.2 Traffic Counts

SR 789’s connection of the mainland to the beach community meant the evaluation of traffic
movements on weekdays and weekends. Traffic counts were collected within the study area
during the month of May 2021. Three intersections were identified for twelve-hour turning
movement counts (TMCs) that were collected twice, once on a weekday and once on a Saturday.
One location was identified for 7-day volume and classification counts. Figure 2-3 shows the
location of the traffic counts. All counts are provided in Appendix B.

The twelve-hour turning movement counts were collected at the following three intersections:

e SR 789 at Bird Key Drive (5/1/2021, 5/4/2021)
e SR 789 at Sarasota Harbour East/Sarasota Yacht Club (5/1/2021, 5/4/2021)
SR 789 at Sarasota Harbour West/Plymouth Harbor (5/1/2021, 5/4/2021)

The 7-day vehicle classification counts, and volume counts were collected at the following
locations:

o West of Bird Key Drive (5/1/2021 — 5/7/2021)

Counts show that the highest weekly volumes occur on the weekends. FDOT provided additional
classification counts from February 2017, which showed similar volume distributions. Weekday
and weekend volume distributions for the 2017 and 2021 counts are shown in Figure 2-4, Figure
2-5, Figure 2-6. To develop a conservative projection, a “worst case scenario” for volumes shall
use peak season Saturday volumes to develop existing and future conditions.
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Figure 2-3
Count Locations
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Figure 2-4
Weekday Volume Counts
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Figure 2-5
Saturday Volume Counts
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Figure 2-6
Sunday Volume Counts
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2.3 Development of Design Characteristics

Design characteristics: K, D, T, DHT, and peak hour factors were calculated from the traffic counts
and compared to other sources to develop recommended characteristics.

2.3.1 Standard K Factor

In accordance with the FDOT 2019 Project Traffic Forecasting Handbook, the design hour factor
or standard K-factor of 9.0% is recommended for SR 789 and all side-streets.

2.3.2 Peak Hour Factor

AM and PM peak hours were determined by conflating 15-minute period collections into hourly
totals from the turning movement counts. A review of the collected intersection and bi-directional
data showed the Saturday AM peak period was from 11:00 AM to 12:00 PM and the PM peak
period was from 3:30 PM to 4:30 PM. A peak hour factor (PHF) of 0.95 was used as recommended
in the FDOT 2021 Traffic Analysis Handbook for urban arterials; PHF calculated from traffic
counts (AM 0.977 and PM 0.988) aligned with this recommendation.

Directionality for all cross streets and entrances was determined by examining the hourly
movement of traffic through the corridor. The highest peak hour percentage of daily volumes of
traffic in the study area are westbound in the morning and eastbound in the evening. For the
analysis, a westbound direction was used for the AM peak hour and an eastbound direction was
used for the PM peak hour.

2.3.3 D Factor

The directional distribution (D) factors calculated from the traffic counts are shown in Table 2-1.
Historical D factors from FTI are shown in Table 2-2. Because Saturday AM D factors in Table
2-1 are higher than the maximum limit of 60% outlined in the Forecast and Analysis Methodology
Report and the aforementioned “worst case scenario” approach is to be applied in this analysis,
the recommended D factor is 60%.

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
FPID(S): 436680-1-22-01 & 436680-1-32-01 July 2022
2-8



Table 2-1
Peak Hour D Factors Calculated from Counts

Directional (D) Factors from Counts T-Th Sat

Count Location AM PM AM PM
SR 789 west of Bird Key Dr — Volume Count 57.4% 58.1% 57.5% 59.1%
SR 789 at Bird Key Dr* 59.1% 51.6% 59.6% 51.1%
SR 789 at Sarasota Harbour East* 60.6% 55.8% 63.8% 52.7%
SR 789 at Sarasota Harbour West* 60.3% 54.0% 63.8% 52.9%
Averages 59.4% 54.9% 61.2% 54.0%
Overall Averages 57.1% 57.6%

(*) From turning movement counts

Table 2-2
Historical D Factors from FTI
FTI Historical Directional (D) Factors 2015 2016 2017 2018 2019
SR 789 east of Bird Key Dr (cosite 170011) 52.3% 52.6% 52.3% 52.3% 52.0%
SR 789 west of Bird Key Dr (cosite 175078) 52.3% 52.6% 52.3% 52.3% 52.0%
SR 789 east of St. Armands Cir (cosite 175026) 52.3% 52.6% 52.3% 52.3% 52.0%
Averages 52.3% 52.6% 52.3% 52.3% 52.0%
Overall FTI Historical Average 52.3%

234 Tand DHT

Vehicle classification counts west of Bird Key Drive for the 7-day count period demonstrated that
the volume of trucks classified as bus or single unit 3-axle trucks or larger are highest on weekday
mornings at 8:00 AM and then lessen through the day until dropping off after 6:00 PM. Weekend
truck volumes are highest mid-day. Figure 2-7 shows the hourly truck volumes on SR 789 on
weekdays and weekends. Truck percentages, however, show that the highest percentage of
trucks on SR 789 are before 6:00 AM and then fall throughout the day with weekend percentages
showing a second peak percentage mid-day. Hourly truck percentages are shown in Figure 2-8.
A summary table of truck factors for the study area is shown in Table 2-3. The daily truck
percentage calculated from classification counts is 3% and from historical FTI is 4%. Typically,
this percentage would be halved to find a peak hour truck percentage. In this case, we wanted to
find a peak season peak hour truck percentage. To do this, the weekday peak hours were
determined to be 8:00 AM and 3:30 PM from the classification counts. The average truck
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percentage from these peak hour time periods came out to be 4.6%. Therefore, for this study the
recommended peak hour truck percentage is 4%.

Figure 2-7
Bus and Truck (B+T) Hourly Volumes on SR 789 West of Bird Key Drive

Tu-Th Average Hourly B+T Volumes
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Table 2-3

Truck Factors from Classification Counts and FTI

Average Daily Truck Percentages from
Classification Counts

SR 789 west of Bird Key Dr T-Th
SR 789 west of Bird Key Dr Sat-Sun

Averages

FTI Historical Truck Factors

SR 789 east of Bird Key Dr (cosite 170011)

SR 789 west of Bird Key Dr (cosite 175078)

SR 789 east of St. Armands Cir (cosite 175026)
Averages

Overall FTI Historical Average

Monday - Thursday Peak Hour Bus & Truck Percentages from Classification Counts

AM Weekday Peak Hour
AM Weekday Peak Hour Truck %
PM Weekday Peak Hour
PM Weekday Peak Hour Truck %

Overall Average

Bus Single Single Multi- Bus &
Unit Trailer trailer Truck
0.1% 2.5% 1.0% 0.0% 3.6%
0.2% 1.4% 0.6% 0.0% 2.1%
0.2% 2.0% 0.8% 0.0% 2.9%
2015 2016 2017 2018 2019
3.8% 5.6% 2.6% 4.7% 4.6%
3.9% 3.9% 3.9% 3.5% 5.0%
4.2% 2.9% 3.0% 3.5% 4.2%
4.0% 41% 3.2% 3.9% 4.6%
4.0%
AVG
Truck %
7:00 AM 7:15 AM 7:30 AM 7:45 AM
7.4% 6.8% 6.5% 6.1% 6.4%
3:30 PM 3:45 PM 4:00 PM 4:45 PM
2.8% 2.9% 2.9% 2.8% 2.8%
4.6%

2.3.5 Recommended Design Traffic Characteristics

Final recommended design traffic characteristics are shown in Table 2-4.

Table 2-4

Recommended Design Traffic Characteristics

Standard K
D-Factor
T24 and Tpeak fOr SR 789

PHF

9%
60%
Tos = 4%, Tpeak = 4%

95%

SR 789 (John Ringling Causeway) PD&E Study
FPID(S): 436680-1-22-01 & 436680-1-32-01

Future Volumes Technical Memorandum
July 2022
2-12



2.4 2021 Existing Peak Season Traffic Volumes

As outlined in the Traffic Analysis Methodology Report, to obtain “worst case scenario” volumes,
2021 peak season average daily traffic (PSADT) for the study area was developed from the 2018
FTI AADTs. A peak season factor of 88% was obtained from the average peak season FTI
seasonal factors shown in Table 2-5. This factor was applied to the 2018 AADTSs to obtain 2018
PSADTSs. The 2018 PSADTSs were extrapolated to 2021 PSADTSs by applying the growth rate from
the 2010 and 2040 model outputs. All 2018 seasonal factors for this location are provided in
Appendix C.

Table 2-5
2018 Seasonal Factors for Sarasota Beaches
YEAR SFCAT WEEK_NUM DATES VALUE PEEK_WEEKS
2018 1702 5 01/28/2018 - 02/03/2018 0.93 *
2018 1702 6 02/04/2018 - 02/10/2018 0.89 *
2018 1702 7 02/11/2018 - 02/17/2018 0.86 *
2018 1702 8 02/18/2018 - 02/24/2018 0.85 *
2018 1702 9 02/25/2018 - 03/03/2018 0.85 *
2018 1702 10 03/04/2018 - 03/10/2018 0.85 *
2018 1702 11 03/11/2018 - 03/17/2018 0.85 *
2018 1702 12 03/18/2018 - 03/24/2018 0.86 *
2018 1702 13 03/25/2018 - 03/31/2018 0.87 *
2018 1702 14 04/01/2018 - 04/07/2018 0.88 *
2018 1702 15 04/08/2018 - 04/14/2018 0.89 *
2018 1702 16 04/15/2018 - 04/21/2018 0.90 *
2018 1702 17 04/22/2018 - 04/28/2018 0.93 *
Average 0.88

For the cross streets and entrances, 2021 turning movement counts were used to calculate the
percentage of total intersection volume for each intersection leg. These intersection leg
percentages were used to calculate 2018 cross street PSADTs from the 2018 SR 789 PSADTSs.
An example of this proportional calculation is provided in Appendix D. The resulting 2018
volumes were extrapolated to 2021 volumes using the average growth rate from the 2010 and

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
FPID(S): 436680-1-22-01 & 436680-1-32-01 July 2022
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2040 model outputs. The development of the initial peak season 2021 PSADTSs is shown in Table
2-6.

24.1  Existing Turning Movement Volumes

Peak Season Daily Directional Hourly Volumes (DDHVs) and Turning Movement Volumes
(TMVs) were calculated from the initial 2021 PSADTSs using the recommended K and D factors
shown in Table 2-4 and the peak hour turning movement percentages calculated from the turning
movement counts. Resulting TMVs were balanced and adjusted using the 2021 PSADT east of
Bird Key Drive as a control point.

Results were compared to seasonally adjusted raw counts to see if the calculated volumes were
similar to the actual volumes. This comparison is shown in Table 2-7. Data collection for this
project began on Saturday, May 1, 2021, and collected through May 7, 2021. The raw counts
used for the comparison noted are the Saturday counts (May 1, 2021). According to the
methodology statement, 2018 peak hour factors are to be applied to the 2021 counts and two
peak hour adjustment factors are available for the May 1, to May 7, time-period. From 4/29/2018-
5/5/2018 the adjustment factor was 96% and from 5/6/2018-5/12/2018 the adjustment factor was
99%. Because the two factors straddle the time period of the counts, either value could be used.
The 96% peak hour factor was selected for this comparison due to the fact that the 88% peak
season factor was selected for the 2021 PSADT volume development, and the resulting adjusted
values are more representative.

Balanced PSADTSs calculated from the balanced design hour turning movements were compared
to the initial forecast PSADTs. Results are shown in Table 2-8. The PSADTs furthest from the
control point are higher than the initial calculations but are within the expected volumes for this
corridor. Balanced turn volumes are diagramed in Figure 2-9.

No counts were available for the western entrance to Sarasota Harbour West so turn volumes
were estimated from Trip Generation 9" Edition tables for Recreational Homes 260. The trips
from this category provided volumes that balanced more closely to neighboring intersection
counts when compared to trips from the Residential Condo/Townhouse 230 category.

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
FPID(S): 436680-1-22-01 & 436680-1-32-01 July 2022
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Table 2-6
Development of Initial 2021 Peak Season ADTs

Seasonal Seasonally Annual
Location AT el el Model outputs Growth Initial PSADT
Factor AADT Rate

2018 2018 FTI 2018 2010 2040 Model 2021
SR 789 W of Sarasota Harbour W 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 E of Sarasota Harbour W 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 W of Sarasota Harbour E 30,000 0.88 34,181 34,061 39,124 0.46% 34,700
SR 789 E of Sarasota Harbour E 33,000 0.88 37,599 36,626 42,065 0.46% 38,100
SR 789 W of Bird Key Dr 33,000 0.88 37,599 36,626 42,065 0.46% 38,100
SR 789 E of Bird Key Dr 34,000 0.88 38,738 38,503 44,165 0.46% 39,300
Sarasota Harbour W Ent N of SR 789 108 0.88 123 - - 0.46% 100
Plymouth Harbor Ent S of SR 789 217 0.88 247 - - 0.46% 200
Sarasota Harbor E N of SR 789 68 0.88 77 - - 0.46% 100
Sarasota Yacht Club Ent S of SR 789 290 0.88 331 - - 0.46% 300
Bird Key Dr N of SR 789 416 0.88 475 - - 0.46% 500
Bird Key Dr S of SR 789 1,151 0.88 1,311 - - 0.46% 1,300

SR 789 (John Ringling Causeway) PD&E Study
FPID(S): 436680-1-22-01 & 436680-1-32-01
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Table 2-7
Calculated Design Hour Existing (2021) Peak Season Turning Movement Volumes Compared to Seasonally Adjusted 2021 Counts

Sarasota Harbour West Intersection Volume Comparison

RAW Adj Sat
Pk Hr Counts

11:00 AM Total 0 4 0 0 0 6 30 1,807 6 0 0 4 0 13 0 2 3 | 1,157 10 0 3,044

3:30 PM Total 0 6 2 3 0 0 18 1,453 4 0 0 0 0 23 0 6 1 1,684 2 0 3,203

Balanced

Desian Hr Vol

AM Peak Hr 0 4 0 0 7 31 1,959 6 0 3 0 9 2 3 | 1,369 11 3,404

PM Peak Hr 0 3 1 2 0 16 1,324 4 0 0 0 8 7 1 | 2,067 2 3,435
Sarasota Harbour East Intersection Volume Comparison

RAW Adj Sat

Pk Hr Counts

11:00 AM Total 0 4 0 2 0 6 22 1,851 7 0 0 1 0 7 0 0 2 1,167 6 0 3,076
3:30 PM Total 0 5 0 1 0 4 20 1,463 1 0 0 6 0 19 0 2 2 1,693 1 0 3,217
Balanced
Design Hr Vol
AM Peak Hr 0 3 0 1 5 25 2,001 8 0 2 0 13 0 2 1,379 7 3,446
PM Peak Hr 0] 6 0] 1 4 20 1,338 1 0 3 0 11 2 2 2,073 1 3,462
SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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Table 2-7 Continued

Bird Key Drive Intersection Volume Comparison

RAW Adj Sat
Pk Hr Counts

11:00 AM Total 1 17 2 8 6 2 67 1,858 36 0 0 28 0 22 57 3 4 1,148 30 4 3,295
3:30 PM Total 1 24 1 2 17 3 60 1,456 25 0 0 13 1 17 40 0 9 1,695 26 6 3,396
Balanced
Design Hr Vol
AM Peak Hr 1 11 1 9 2 69 2,009 42 0 17 0 49 4 5 1,354 38 3,611
PM Peak Hr 1 18 1 14 3 52 1,338 22 0 12 1 54 0 11 | 2,047 36 3,610
SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
FPID(S): 436680-1-22-01 & 436680-1-32-01 July 2022
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Table 2-8
Initial 2021 Peak Season Average Daily Traffic Compared to Balanced Peak Season ADTs

Location Initial Balanced Difference % Diff
2021 2021

SR 789 west of Sarasota Harbour West 34,700 38,500 3,800 10%

SR 789 west of Sarasota Harbour East 34,700 38,600 3,900 11%

SR 789 west of Bird Key Dr 38,100 38,900 800 2%

SR 789 east of Bird Key Dr* 39,300 39,300 0 0%

Sarasota Harbour West north of SR 789 100 100 0 0%

Plymouth Harbor south of SR 789 200 200 0 0%

Sarasota Harbour East north of SR 789 100 100 0 0%

Sarasota Yacht Club south of SR 789 300 400 100 29%

Bird Key Dr north of SR 789 500 600 100 18%

Bird Key Dr south of SR 789 1,300 1,900 600 38%

(*) control point for balancing
SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
FPID(S): 436680-1-22-01 & 436680-1-32-01 July 2022
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Figure 2-9
Balanced Existing (2021) Peak Hour Volumes
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3 SUB-AREA MODEL VALIDATION

Version 1.0.6 of the Florida Standard Urban Transportation Model Structure (FSUTMS) compliant
Florida Department of Transportation (FDOT) District 1 District-wide Cost Feasible 2040 Regional
Planning Model was used to develop a calibrated and validated sub-area model. The sub-area
model was used to develop opening year and design year traffic volumes using the model output
refinement process found in Chapter 6 of the National Cooperative Highway Research Program’s
Report 765 (NCHRP 765). The sub-area validation report is included in Appendix E.

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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4 FUTURE TRAFFIC FORECASTS

The sub-area validation report documents the development of the alternatives by identifying and
incorporating network adjustments. Traffic volumes were forecast to opening and design year
volumes by applying NCHRP 765 adjustment procedures to the model outputs for each
alternative. Volumes were adjusted as necessary to align with the trends shown in historical and
projected growth rates in the area. Design hour volumes for all alternatives were calculated by
multiplying future PSADTSs by the K and D factors to develop directional design hour volumes
(DDHVs). Turning movement percentages from the 2021 turning movement counts were applied
to the DDHVs to calculate design hour turning movement volumes which were then balanced
through the study corridor.

4.1 Population Projections

Population projections from the University of Florida’s Bureau of Economic and Business
Research (BEBR) were collected to find low, medium, and high population growth estimates.
Projections for Sarasota County are summarized in Table 4-1.

Table 4-1
BEBR Population Projections for Sarasota County

Sarasota 2025 2030 2035 2040 2045
2019  Projection Pop Growth Pop Growth Pop Growth Pop Growth Pop Growth
Low 433,000 0.26% | 444200 038% @ 452,400 037% | 459,000  0.35% | 463,900  0.33%
426,275 Med 464,900  146% | 489,600 127% 510,500 = 1.13% | 529,400 = 1.04% 546,500  0.96%

High 494,300 | 2.50% | 534,600 | 2.08% | 570,400 @ 1.84% | 605400 | 1.68% | 639,200 | 1.57%

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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4.2 Historical Traffic Growth

Traffic volumes in the study area have grown slightly in the past five years based on data collected
from FDOT'’s Florida Traffic Online web application. Two FDOT count stations in the study area
show little growth (Cosite 170011 and 175078) and one location (Cosite 175026)
shows heightened growth in traffic volumes. The average Compound Annual Average
Growth Rate (CAGR) for all locations is 1.9%. The data is displayed in Figure 4-1 and Table
4-2.

4.3 Model Growth Rates

The average 2010-2040 model growth rate shown in Table 2-6 also showed minimal growth at
0.46%. This rate is similar to the low BEBR growth rate and lower than the FTI average
historical growth rate.

Figure 4-1

Historical AADTs in Study Area

40,000

30,000
20,000 I I I I
10,000

170011 East side of 175078 West of Bird 175026 East of St.
Ringling Causeway Key Dr. Armands Cir.
Bridge

w2014 m2015 2016 m2017 m2018

Table 4-2
Historical Traffic Volumes and Compound Annual Growth Rates (CAGR)
Cosite Location 2014 2015 2016 2017 2018 | CAGR
170011 East side of Ringling Causeway 33,000 35,000 33,000 34,500 34,000 | 0.7%
175078 West of Bird Key Dr. 32,500 29,000 34,000 35,500 33,000 | 04%
175026 East of St. Armands Cir. 25,000 25,500 24,500 29,000 30,000 | 4.7%
Average CAGR | 1.9%

SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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4.4 Project Alternatives

The project alternatives for this study focus on bridge design and multi-modal accommodations;
no roadway network design changes are part of this design. Therefore, the no-build and build
alternatives will use the same forecasted future traffic volumes. Traffic projections were developed
for opening and design year volumes.

45 Future Traffic Volumes

As discussed in the Forecast and Analysis Methodology Report, existing traffic volumes were
projected to design year volumes by applying travel demand model growth rates to the initial
existing PSADTs. National Cooperative Highway Research Program (NCHRP) Report 765
adjustment procedures were also applied to the model outputs for comparison. Calculated future
volumes were adjusted as necessary against the trends shown in historical and projected growth
rates in the area. Volumes were then balanced through the roadway network to obtain future year
PSADTSs.

Design hour volumes were calculated by multiplying PSADTSs by the K and D factors to develop
directional design hour volumes (DDHVs). Turning movement percentages calculated from
existing condition turning movement counts were applied to the DDHVSs to calculate design hour
turning movement volumes (DHTMVs) which were balanced for reasonability at each intersection;
the TMCs were reviewed for weekend and weekday volumes and percentages to determine the
more conservative volumes. Flow charts for all traffic development steps are shown in Figure 4-2.

4.5.1 Design Year (2045) Volume Development

Base year (2010) and future year (2040) model plots for the study area are included in the sub-
area validation report in Appendix E. The model growth rate of 0.46% was applied to the 2021
initial PSADTs. For comparison, 2040 model outputs were adjusted using the NCHRP 765
procedures and then linearly forecast to 2045 using the 2021 PSADTs and the adjusted 2040
model outputs. Table 4-3 shows the initial design year volume development. DDHVs were
calculated from the initial design year PSADTs using the recommended K and D factors and
appropriate directionality. Existing condition turning movement percentages were applied to
DDHVs to determine design year intersection turning movement volumes.

Finally, turning movement volumes were balanced through the study area in an iterative process
using the PSADT for the segment east of Bird Key Drive as a control point. Appendix F contains
the balancing worksheets. Some manual adjustments were made before and after volumes were
entered into the balancing worksheets. Balanced PSADTs were calculated from the resulting
balanced turn volumes by calculating approach volumes from the balanced AM and PM turn
volumes and dividing by the appropriate K and D factors. Final balanced PSADTs are the
maximum of the balanced AM and PM approach PSADTs and are shown in Section 5.
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4.5.2 Opening (2025) Year Volume Development

The opening year turning movements were interpolated from the existing and design year turning
movements. Manual adjustments were made to balance volumes to adjacent segments.
Approach PSADTs were calculated from the approach volumes of the balanced turning
movements for both AM and PM periods. Final balanced PSADTs are the maximum of the
balanced AM and PM approach PSADTs and are shown in Section 5.
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Figure 4-2
Flowcharts for 2021, 2045 and 2025 Volume Development
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Table 4-3
Design Year 2045 Volume Development

I, Model outputs Model Model CAGR ‘ Initial PSADTs
2010 2040 2021* 2010-2040 ‘ 2021 2045**
SR 789 W of Sarasota Harbour W 34,061 39,124 35,917 0.46% | 37,798 37,907 37,852 34,700 38,700
SR 789 E of Sarasota Harbour W 34,061 39,124 35,917 0.46% | 37,798 37,907 37,852 34,700 38,700
SR 789 W of Sarasota Harbour E 34,061 39,124 35,917 0.46% | 37,798 37,907 37,852 34,700 38,700
SR 789 E of Sarasota Harbour E 36,626 42,065 38,620 0.46% | 41,498 41,545 41,521 38,100 42,500
SR 789 W of Bird Key Dr 36,626 42,065 38,620 0.46% | 41,498 41,545 41,521 38,100 42,500
SR 789 E of Bird Key Dr 38,503 44,165 40,579 0.46% | 42,773 42,886 42,829 39,300 43,800
Sarasota Harbour W Ent N of SR 789 - - - 0.46% - - - 100 100
Plymouth Harbor Ent S of SR 789 - - - 0.46% - - - 200 200
Sarasota Harbour E N of SR 789 - - - 0.46% - - - 100 100
Sarasota Yacht Club Ent S of SR 789 - - - 0.46% - - - 300 300
Bird Key Dr N of SR 789 - - - 0.46% - - - 500 560
Bird Key Dr S of SR 789 - - - 0.46% - - - 1,300 1,450

*Linear Forecast of 2010 and 2040 model outputs
**Model growth rates applied to 2021 Initial PSADTs
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5 SUMMARY

The data and assumptions used to develop the opening and design year volumes for the SR 789
study area have been documented in this technical memorandum. These volumes will be used
for operational analysis of the alternatives for the existing, opening, and design years.

5.1 Opening, Interim, and Design Year Volumes

The initial volumes from Table 4-3 were balanced using an iterative process with the volume on
the segment east of Bird Key Drive as a control point. The resulting balanced PSADTSs for opening
and design years for each alternative are shown in Table 5-1.

Opening and design year turning movement volumes for all alternatives are shown in Figure 5-1
and Figure 5-2, respectively.

Table 5-1
Balanced PSADTSs for Existing, Opening and Design Year

Balanced PSADTs

Location Existing No Build / Build
2021 2025 2045
SR 789 west of Sarasota Harbour West 38,500 39,300 43,000
SR 789 west of Sarasota Harbour East 38,600 39,400 43,100
SR 789 west of Bird Key Dr 38,900 39,700 43,400
SR 789 east of Bird Key Dr 39,300 40,100 43,800
Sarasota Harbour West north of SR 789 100 100 100
Plymouth Harbor south of SR 789 200 200 200
Sarasota Harbour East north of SR 789 100 100 100
Sarasota Yacht Club south of SR 789 400 400 400
Bird Key Dr north of SR 789 600 600 700
Bird Key Dr south of SR 789 1,900 1,900 2,100
SR 789 (John Ringling Causeway) PD&E Study Future Volumes Technical Memorandum
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Figure 5-1
Opening Year Peak Season Design Hour Volumes (2025)
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Figure 5-2
Design Year Peak Season Design Hour Volumes (2045)
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1.0 INTRODUCTION

This forecast and analysis methodology report is prepared to document the project limits, assumptions,
and methodologies that will be used in developing the Project Traffic Analysis Report (PTAR) for the SR
789 / John Ringling Causeway Project Development and Environment (PD&E) and Design Services study.
The PTAR will detail existing and future traffic characteristics, operational performance, and safety of the
existing study area roadway network. Future traffic conditions will be developed based on the
assumptions and methodologies outlined in this forecast and analysis methodology report.

2.0 PROIJECT DESCRIPTION

The Florida Department of Transportation (FDOT), District One, is conducting a PD&E and design services
study for proposed replacement alternatives for the Little Ringling bridges in Sarasota County, on SR 789
over Coon Key waterway. The project limits are on SR 789, from Bird Key Drive to Sarasota Harbour West
in Sarasota County, for approximately 0.74 miles. The bridge alternatives will include bicycle and
pedestrian accommodations, intended to improve traffic movements and improve safety for all users.

3.0 TRAFFIC ANALYSIS OBJECTIVE

The objective of the PTAR is to assess existing and future traffic operations on the roadway network in the
study area and analyze the anticipated future performance of the roadway network with and without
potential improvements. Potential improvements will be identified and screened for future travel, safety,
and multi-modal objectives. The traffic analysis serves to ensure that the future roadway network
provides enough capacity for the safe and efficient movement of traffic through the designyear.

4.0 TRAFFIC ANALYSIS ASSUMPTIONS
4.1 Study Area

The study area begins at the intersection of John Ringling Causeway and Bird Key Drive and continues
west to the entrance of the Sarasota Harbour West Condominiums on John Ringling Causeway,
approximately 0.74 miles; the FDOT Roadway ID is 17030000 with the study area mile markers from 1.206
to 1.947. It contains the intersection of SR 789 and Bird Key Drive and three driveway entrances, one at
Sarasota Harbour East / Sarasota Yacht Club (MP 1.700), one at Sarasota Harbour West / Plymouth Harbor
(MP 1.830), and one at Sarasota Harbour West (MP 1.947). A map of the study area is shown in Figure
4-1.
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Figure 4-1: SR 789 (John Ringling Blvd) Study Area
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4.2 Analysis Periods and Years

Traffic operational analysis will include AM and PM peak period traffic conditions for the following analysis
years:

e Existing year: 2020
e QOpening year: 2025
e Design year: 2045

Capacity and operational analyses for the segments and intersections will be performed using FDOT's
Generalized Level-of-Service tables and the Highway Capacity Manual, 6™ Edition, respectively.

4.3 Project Alternatives

Operational analyses for opening, and design years will include an evaluation of a no-build alternative as
well as one build alternative identified as viable and feasible based on deficiencies noted from the no-
build analysis. The no-build alternatives analysis will use forecasted future traffic volumes on the existing
roadway network, while the build will reflect the no-build condition with modified future roadway network
alternatives.
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5.0 TRAFFIC ANALYSIS TOOLS

Study area segments and intersections will be analyzed according to the methodologies provided in the
Highway Capacity Manual, 6" Edition (HCM), the 2021 FDOT Traffic Analysis Handbook, and 2019 FDOT
Project Traffic Forecasting Handbook. Daily and peak hour traffic volumes on roadway segments will be
evaluated using the FDOT 2020 QLOS Handbook and the 2020 Generalized Service Volume Tables.

Trafficware’s Synchro 11 software shall be calibrated following the 2021 FDOT Traffic Analysis Handbook’s
section 6.4.2 Calibration of Synchro and SimTraffic to the existing conditions and utilized in the
development of alternatives and subsequent evaluations. Signal timings for existing conditions will be
acquired along the corridor, future year signal timings will be developed in Synchro 11.

The HCM 6™ Edition’s level of service will be used for pedestrian and bicycle level of service assessments.

Signal warrants were assessed by FDOT’s District 1’s Traffic Operations for the intersection of SR 789 at
Sarasota Harbour West/Plymouth Harbor; the driveway did not satisfy any of the signal warrant criteria.
SR 789 at Sarasota Harbour / Plymouth Harbor’s cross traffic volumes are expected to be the highest for
the unsignalized intersections in the study area and should not warrant further analysis seeing as these
intersections have smaller volumes.

FDOT'’s Intersection Control Evaluation (ICE) process will be utilized to evaluate intersection control
scenarios should an intersection meet warrant or major reconstruction of an existing signalized
intersection be proposed; the process will follow the FDOT’s Manual on Intersection Control Evaluation for
guidance. If roundabouts are identified in the alternatives, SIDRA 8 software’s HCM 6" Edition
methodology will be used to evaluate peak hour traffic volumes through those intersections.
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6.0 TRAFFIC DATA COLLECTION

To identify roadway characteristics and existing traffic volumes in the study area, traffic counts will be
collected as follows:

e One (1) 7-day Bi-directional Volume and Classification Count west of Bird Key Drive

e Three (3) WEEKDAY 12-hour turning movement counts from 7:00 AM to 7:00 PM

o One (1) at Bird Key Drive one each direction.
o One (1) at Sarasota Harbour East one each direction.
o One (1) at Sarasota Harbour West one each direction.

e Three (3) WEEKEND 12-hour turning movement counts from 7:00 AM to 7:00 PM

o One (1) at Bird Key Drive one each direction.
o One (1) at Sarasota Harbour East one each direction.
o One (1) Sarasota Harbour West one each direction.

Additional traffic data will include traffic counts from the Florida Traffic Information (FTI) database, traffic
signal timings, Barrier Island Traffic Study, and Regional Integrated Transportation Information System
(RITIS) speed data.

Turning Movement Counts (TMCs) will include pedestrian, bicycle, and heavy vehicle counts reported
separately. The count data will be used to support the existing traffic analysis of the study area and used
in the development of future volumes for alternatives analyses. A map of count locations is shown in
Figure 6-1.
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Figure 6-1: Traffic Count Location Map
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Due to the effects of COVID-19 on travel patterns and volumes, the count collection scheduled for spring
of 2020, was delayed until spring 2021. The results of the collected counts showed a deviation from
historical Annual Average Daily Traffic (AADT) volumes (shown in Figure 6-2) from 1999 to 2020. Because
this deviation was noted, the historical trendline was reviewed to identify the most recent year that fit
the trendline; the year 2018 was selected for its proximity to the historical trendline. Using the 2018
AADTs from the FTI database and the growth rate identified in section 7.0 , the 2018 AADTs will be
extrapolated to 2021.

The seasonal factors from 2018 will be reviewed for the FDOT designated peak season and an average
seasonal rate will be calculated. The average seasonal rate will then be applied to the extrapolated 2021
AADT to derive the 2021 Peak Season Average Daily Traffic (PSADT). The process is shown in Figure 6-3.

The 2021 PSADT volumes will be used in the development of design hour volumes.
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Figure 6-2: Historical and Calculated AADT
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Figure 6-3: Peak Season Average Daily Traffic Development
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6.1 Traffic Factors

This study will develop and recommend K, D, T4, DHT, and peak hour factors to be provided to the
Department in a PTAR.

The K-Factor (K) shall be identified using the FDOT’s 2019 Project Traffic Forecasting Handbook’s Standard -
K Factors Table.

The directional factor (D) shall be calculated from the traffic count data and compared to the five-year
historical data from FDOT count stations found in the FTI database within the study area. The traffic count
data will evaluate normal weekday traffic (Tuesday, Wednesday, and Thursday) and weekend traffic
(Friday, Saturday, and/or Sunday) due to the corridor’s proximity to the beach and the travel patterns it
entails. The D Factor will be limited to a maximum 60/40 split. Peak directions of travel will be established
based on existing travel patterns identified from review of the traffic count data and historical data.

The daily truck factor (T24) will be calculated from the classification counts data and compared to the five-
year historical data from FDOT count stations. Design Hour Trucks (DHT) shall be estimated to be one half
of Taa unless the classification counts show otherwise. If counts show a different daily to peak ratio, the
difference will be brought before FDOT for discussion to determine what peak hour truck percentages to
use in the analysis.

An overall intersection peak hour factor (PHF) will be calculated for the study intersections. The PHF will
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be compared to the FDOT’s 2021 Traffic Analysis Handbook’s recommended default PHF for the
appropriate roadway type. If there is minimal variation between intersection and the default PHF, then
the default will be utilized in the existing conditions analysis. It is recommended that the same PHF be
used for both existing and future traffic conditions to assess the benefit of a proposed improvement and
prevent “artificial” benefit being achieved based on the use of differing PHFs.

7.0 TRAFFIC FORECASTING

Existing traffic volumes will be projected to opening and design year volumes by applying National
Cooperative Highway Research Program (NCHRP) Report 765 adjustment procedures to travel demand
model outputs for all alternatives. Calculated future volumes will be adjusted as necessary against the
trends shown in historical and projected growth rates in the area. Design hour volumes for all alternatives
shall be calculated by multiplying future AADTSs by the K and D factors to develop directional design hour
volumes (DDHVs). Turning movement percentages calculated from turning movement counts will be
applied to the DDHVs to calculate design hour turning movement volumes (DHTMVs) which will be
balanced for reasonability at each intersection; the TMCs will be reviewed for weekend and weekday
volumes and percentages to determine the more conservative volumes. Finally, balanced AADTs are
calculated from the balanced TMCs and checked against the initial calculated AADTSs for reasonableness.

7.1 Travel Demand Model

Future year traffic forecasts will utilize the most recent version of the District One Regional Planning
Model (D1RPM) compliant with the Florida Standard Urban Transportation Model Structure (FSUTMS).
The Department will develop and provide to the Consultant a calibrated and validated sub-area model of
the study area that includes a 2010 and 2040 no-build model. A Compound Adjusted Growth Rate (CAGR)
from base year to future year will be calculated for each model segment. The CAGR percentages will be
used to extrapolate design year volumes; unless historical growth patterns show the utility of other growth
rate approaches. Opening year volumes will be linearly interpolated from the final balanced existing and
design year volumes and adjusted as necessary for any build alternatives.

7.2 Population Projections

Population projections from the University of Florida’s Bureau of Economic and Business Research (BEBR)
were collected to find low, medium and high population growth estimates. Population projections for
Sarasota Counties are summarized in Table 7-1; growth rate percentages are calculated from CAGR.

Table 7-1: BEBR Population Projections for Sarasota County

Sarasota County 2025 2030 2035 2040 2045

2018 Projection Pop Growth Pop Growth Pop Growth Pop Growth Pop Growth
Low 428,600 | 0.38% | 438,800 | 0.42% 446,200 0.39% 451,500 0.36% 454,400 0.31%

417,442 Med 460,500 | 1.41% | 484,300 | 1.25% 505,200 1.13% 523,700 1.04% 540,200 0.96%
High 489,400 | 2.30% | 528,100 | 1.98% 565,100 1.80% 600,800 1.67% 634,500 1.56%
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7.3 Historical Traffic Growth

Traffic volumes in the study area have grown slightly in the past five years based on data collected from
FTI database. Two (2) FDOT stations in the study area show little growth and one station shows
more growth in traffic volumes. The average Compound Annual Average Growth Rate (CAGR) for those
locations is 1.9%. The data is displayed in Figure 7-1 and in tabular format in Table 7-2. The vacillation of
the counts on the corridor and lack of definitive growth patterns prompted a review of additional years
from the FTI database and a determination of root square correlation of a linear trend; the additional
historical years are presented in Figure 7-2 and the table of historical AADT’s and R-Squared values for
all available data starting from the year 2000 and the last seven years is presented in Table 7-3. The R-
Squared values do not show a correlation above the recommended 75% threshold for data starting from
the year 2000 or the past seven years. As a result, the historical traffic growth rate should not be
considered an applicable growth rate.

Figure 7-1: Historical Traffic Volumes
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Table 7-2: Historical Traffic Volumes and Compound Annual Growth Rates (CAGR)

Location

East side of Ringling Causeway Bridge 33,000 35,000 33,000 34,500 34,000 0.7%
West of Bird Key Dr. 32,500 29,000 34,000 35,500 33,000 0.4%
East of St. Armands Cir. 25,000 25,500 24,500 29,000 30,000 4.7%

Average CAGR | 1.9%
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Figure 7-2: Historical AADT's from FTI Database
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Table 7-3: Available Historical Data from 2000 and R Squareds for All and Past Seven Years

East side of Ringling Gulfstream Ave.,
East of St. Armands West of Bird Key Dr. Causeway Bridge West of SR 45/US 41
Cir. (175026) (175078) (170011) (175031)
2000 28,000 33,000 35,000
2001 25,500 29,000 38,000
2002 27,000 27,000 38,000
2003 23,000 26,000 31,500
2004 23,600 29,000 32,500
2005 30,500 29,000 29,000
2006 32,500 29,000 33,500
2007 25,500 31,500 35,000
2008 25,000 28,500 34,000
2009 26,500 33,500 37,500
2010 26,000 28,000 33,000 33,500
2011 26,000 28,000 33,000 33,500
2012 25,000 31,500 32,000 36,000
2013 25,000 31,500 32,000 36,000
2014 25,000 32,500 33,000 36,000
2015 25,500 29,000 35,000 36,000
2016 24,500 34,000 33,000 35,500
2017 29,000 35,500 34,500 39,000
2018 30,000 33,000 34,000 38,500
2019 28,500 31,000 34,000 35,500
All Years (R?) 0.98% 27.43% 0.98% 13.12%
Past 7 Years (R?) 65.45% 4.79% 31.60% 11.74%
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8.0 MEASURES OF EFFECTIVENESS

8.1 Level of Service

The primary measure of effectiveness for traffic analysis in the PTAR and PD&E study will be level of
service (LOS). Both roadway segments and intersections will be evaluated by this measure.

For segment analyses, 2020 FDOT Generalized Service Volume Tables will be used to determine daily and
directional design hour traffic volume LOS for existing and future traffic conditions.

For intersection analyses, Synchro 11 will be utilized to determine delay and evaluate LOS for AM and PM
peak hour traffic volumes for both signalized and unsignalized intersections.

For any future alternatives with roundabouts, SIDRA 8 software will be utilized to determine roundabout
LOS and delay.

For pedestrian and bicycle analyses, the HCM 6™ edition Pedestrian Level of Service and Bicycle Level of
Service (PLOS and BLOS) shall be used.

8.2 Queue Length

A secondary measure of effectiveness for intersections in the study will be queue length, the distance
from the stop line of an intersection to the end of the queue of cars waiting to move through the
intersection. SimTraffic 11, will be used to evaluate maximum design year queues for intersections within
the study area; 95 percentile queue lengths will be rounded up to the nearest 25 foot multiple.

9.0 SAFETY

The historical five-year crash data of the area using FDOT’s Crash Analysis Reports (CARs), State Safety
Office’s GIS system (SSOGIS), or Signal Four crash data from January 1, 2014 to December 31°, 2018 shall
be documented. The crash data will include the number and type of crashes, crash locations, number of
fatalities and injuries, and estimates of property damage and economic loss. Based on theinformation
obtained from the crash data, project safety needs associated with the existing and future conditions will
be identified. The Highway Safety Manual (HSM) procedures will be used to estimate the safety
performance of the project alternatives and will document the results of the safety analysis in the PTAR.
The FDOT’s Crash Reduction Factors (CRF 2014) shall be used as a primary data source where possible. At
locations where FDOT’s CRFs are not available or applicable, the Federal Highway Administration’s
(FHWA) Crash Modification Factors Clearinghouse shall be used.
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10.0 DOCUMENTS FOR SUBMITTAL

In the process of completing the PTAR, the following documents will be prepared and submitted to FDOT:
e Traffic Conditions Report
e Project Traffic Analysis Report

The Traffic Conditions Report will document the existing and future conditions to include the factors used,
multi-modal accommodations to include transit, sidewalks, and bike lanes, crash information,
recommended AADT for the corridor, and the DDHVs and DHTMVs. The future conditions will document
the growth rates, travel demand model results, forecast AADTs, DDHVs, and DHTMVs.

