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1. Executive Summary

The CR 510 corridor is critical in facilitating the west to east movement of traffic in Indian River County as
it connects | 95 on the west to SR A1A on the east. In existing conditions, CR 510 is a two-lane bi-
directional road that extends east-west from 85th Street to SR A1A. CR 510 is also designated as an
emergency evacuation route for the region by the Florida Division of Emergency Management (FDEM). CR

510 is one of the three crossings for the Intercoastal Waterways in Indian River County.

This Location Hydraulics Report (LHR) was prepared for the FDOT District Four (D4) as part of a Project
Development & Environment (PD&E) Study for the widening of CR 510 from 58th Avenue to east of SR
5/US 1 to four lanes. Improvements to SR 5/US 1 adjacent to its intersection with CR 510 are also
included in this study. These improvements will provide additional capacity to meet future traffic needs

resulting from the projected population and employment growth within and near the project study area.

Based on a comprehensive comparative analysis, the project team selected Alternative 2, Partial Grade
Separation of CR 510 over the FEC Railway, as the Preferred Alternative. The proposed improvements will
provide a partial grade separation of CR 510 over the existing FEC Railway and over the US-1 Intersection
to accommodate two through lanes elevated (one in each direction) and two lanes at-grade (one in each
direction) from west of the FEC Railway to east of the US-1 intersection. Auxiliary left and right turn lanes,
and U-turn lanes to provide access to local businesses and US 1 were also provided. Improvements also
include closed on-site curb and gutter drainage conveyance systems, open off-site roadside drainage
ditch conveyance systems, bike lanes, a 12-foot shared use path, and a 6-foot sidewalk. SR 5/US 1 is also
proposed to be widened to a six-lane divided highway to match the widening project to the south of this

study.

These preferred improvements are likely to have minimal encroachment into a FEMA 100-year floodplain
within the CR 510 roadside ditches located at the east end of the study adjacent to an existing cross drain,
CD-4. CD-4 is proposed to be extended and the proposed roadside offsite ditches will be sized for offsite
conveyance and floodplain impact compensation, in accordance with the FDOT Drainage Manual, Topic
No. 625-040-002. The remaining cross drains are not located within FEMA designated floodplains. See

Section 4.3 for more information regarding FEMA floodplains impacts.
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There are four total cross drains within the project limits, including one cross drain (CD-3) under the
Florida East Coast (FEC) railroad crossing. CD-1 will be removed or abandoned due to the proposed
improvements replacing the existing open onsite roadside ditch drainage conveyance system with a
closed curb and gutter drainage conveyance system. CD-2 is proposed to be extended or replaced in
accordance with the FDOT Drainage Manual, Topic No. 625-040-002. CD-3 will need to be moved to the
north along the FEC railroad tracks, so will need to be replaced in accordance with the FDOT Drainage

Manual, Topic No. 625-040-002. See Section 4.2 for more information regarding the proposed cross drain

improvements.

2. Introduction

2.1. Project Description

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

to enhance economic development in northeast Indian River County.

Figure 1 - Project Location Map
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2.2. Purpose and Needs

The purpose of the proposed project is to improve capacity for local and regional travel, freight
movement, emergency evacuation and to enhance economic development in northeast Indian River
County. The needs of this project include: Capacity, Transportation Demand, Social Demands/Economic

Demands, Modal Relationships, System Linkage, and Project Status.

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

Analysis Report intersection analysis.

According to the growth analysis conducted in the Pre PD&E Data Analysis report, by year 2045, the daily
traffic projections along the corridor range from 18,500 to 23,500 vehicles per day, with a failing
operating LOS F due to projected population growth and planned developments along the project

corridor.

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

capacity and operations.

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

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

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

island while enhancing access to targeted areas of growth within the county.

Transportation Demand: The population of Indian River County has increased from 112,947 persons in
year 2000 to 162,518 persons in year 2020 representing an increase of 44.0% over 20 years. This rapid
population growth has resulted in a significant increase in transportation demand along the County’s

roadway network, especially CR 510. CR 510, along with SR 60 and SR 656, are the only three east-west

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

economic development opportunities.

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

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

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

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

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

jeopardizing public safety.

The previous CR 510 PD&E study from CR 512 to 58" Avenue recommended widening the roadway to
four lanes to improve capacity and safety along CR 510. The CR 510 PD&E study from 58 Avenue to east
of SR 5/US 1 will help to formally document the need to improve connectivity by providing a continuous
four-lane divided highway to east of SR 5/US 1 and will link CR 510 to the coastal areas over the
Intracoastal Waterway. The improved connectivity will facilitate the efficient movement of people, goods,

and services to and from Indian River County.

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

3. Existing Conditions

3.1. Roadway Typical Sections

The existing typical CR 510 section consists of an undivided two-lane rural typical section along the majority
of the study area. The existing typical SR 5/US 1 section along the study area consists of a divided four-lane

urban typical section along the study area.
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3.2. Drainage Systems/Permitting

Most of the existing drainage conveyance systems along CR 510 consist of open rural systems utilizing
roadside ditches, cross drains, and side drains. The existing drainage conveyance systems along SR 5/US 1
and CR 510 from the FEC Railroad to west of 47" Avenue consist of closed urban systems utilizing curb,
gutter, and drainage structures discharging offsite without permitted treatment and attenuation. The Saint
Johns River Water Management District (SIRWMD) is the jurisdictional governing body for this study’s
stormwater Environmental Resource Permitting (ERP). See Appendix A for the Existing Drainage Maps for

this study.

A portion of CR 510 adjacent to the east side of the intersection with 58" Avenue is currently in the process
of getting permitted for stormwater treatment and attenuation by the SIRWMD for the proposed widening
of the segment of CR 510 directly to the west of this study. The proposed stormwater management facility
for the adjacent CR 510 project’s pond utilizes offline wet detention. Harbor Isle’s stormwater management
system was permitted by the SJIRWMD (ERP No. 102191-10) to treat and attenuate 6.9 acres of stormwater
runoff at 50% impervious from the segment of CR 510 R/W between SR 5/US 1 to east of 46" Avenue,

which includes the proposed roadway improvements from this study. Topography
Topography:

e The stormwater runoff from the segment of CR 510 from 58" Avenue to west of 55" Avenue flows
overland to localized low points adjacent to each side of CR 510’s R/W near the approximate center
of the segment. The north side of CR 510 is within a closed basin, but the south side stages up
until it overflows into the south flowing roadside ditch located along the east side of 58 Avenue.

e The stormwater runoff from the segment of CR 510 from west of 55 Avenue to SR 5/US 1 flows
generally to the east where it combines with the stormwater in the north flowing roadside ditch
located along the west side of SR 5/US 1.

e The stormwater runoff from the segment of SR 5/US 1 from CR 510 to just north of 87" Street
flows generally to the north to a localized low point just south of 87" Street where it combines
with offsite stormwater flow on the west side of the R/W and is then conveyed by a closed DBI
drainage system to the east along Bridge Boulevard where it outfalls into a large northeast flowing

ditch/canal located along the northwest side of 86 Place.
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e The stormwater runoff from the segment of CR 510 from SR 5/US 1 to 86™ Street generally flows
to the east where it discharges into a north flowing ditch/canal located just east of 86 Street.

e The stormwater runoff from the segment of SR 5/US 1 from CR 510 to the south side of the study
limits flows south where it discharges into an east flowing ditch/canal located on the east side of

SR 5/US 1 just south of 82" Street.

3.3. Soils and Geotechnical Data

Based on the Natural Resource Conservation Service (NRCS) soil survey, the soils along the project corridor
are predominantly sandy. The soils located from the west end of the study to just east of 55" Avenue are
predominately classified as hydrologic soil group A, which are soils that exhibit high infiltration rates (low
runoff potential) when thoroughly wet. These soils have a normal groundwater table from 3.5-feet to more

than 6-feet below the existing ground surface.

The soils located within the rest of the study area are predominately classified as hydrologic soil group A/D
and B/D, which are poorly drained soils that exhibit low infiltration rates (high runoff potential) when
thoroughly wet. These soils have a normal groundwater table from O-feet to 2.5-feet below the existing
ground surface. The soil names and corresponding hydrological groups are shown in Table 1. Figure 2 shows
NRCS soil map for an expanded study area to include possible pond locations. See Appendix G for excerpts

from the NRCS soil survey report performed on the study area.

Table 1: NRCS Soil Summary

Map Unit Symbol Map Unit Name Hydrological Group
3 EauGallie fine sand A/D
4 Immokalee fine sand B/D
5 Myakka-Myakka, wet, fine sands, 0% to 2% slopes A/D
12 Archbold sand, 0% to 5% slopes A
13 Wabasso-Wabasso, wet, fine sand, 0% to 2% slopes B/D
17 Quartzipsamments, 0% to 5% slopes A
33 Astatula sand, 0% to 5% slopes A
45 Myakka fine sand, frequently ponded, 0% to 1% slopes A/D

FDOT 7
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Figure 2: NRCS Soil Map
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3.4. Cross Drains

The existing cross drains along the study corridor consist of one corrugated metal pipe (CMPs) and three
reinforced concrete pipes (RCPs). This includes a 42” RCP culvert, CD-3, crossing the FEC railroad tracks that
will be impacted by the proposed improvements. A field visit was performed on December 14, 2023 to check
the existing condition of the cross drains within the study area. The field visit report can be found in Appendix
F Existing cross drain information is summarized in Table 2. The locations of the existing cross drains can be

visualized in the Existing Drainage Map found in Appendix A.

Table 2: Existing Cross Drain Summary

Structure Station* Size and Type Length (ft.) Flow Direction Condition
CD-1 330+62 15” CMP 40 South Good, Overgrowth
CD-2 333+81 24” RCP 56 North Unavailable, Overgrowth
CD-3 333476 42” RCP 57 East Damaged, Overgrowth
CD-4 350+75 24” RCP 194 North Good, Light Overgrowth

* Stationing from the baseline of survey.

3.5. Existing Bridges and Structures

There are no existing bridges or structures over water within the project study area.

3.6. Floodplains and Floodways

The FEMA Flood Insurance Rate Map (FIRM) Panels associated with the study area include 12061C0118J,
12061C0227J, and 12061C0231J. These FEMA FIRMs can be found in Appendix C. CR 510 from 86th Place east
is within a FEMA designated 100-year coastal floodplain (Zone AE with a base flood elevation (BFE) of 6-feet).

There are no floodways within the project study area.

3.7. History of Flooding

The only area identified to have a history of flooding is the south side of CD-2 adjacent to the west side of the
FEC railroad tracks and located within the FEC railroad’s right-of-way. Indian River County notified the
FEC/Brightline of the issue with emails dated March 4, 2024, and April 2, 2024. The flooding issue was found
to be caused by overgrowth around the south side of CD-2 obstructing the flow from entering the cross drain.
The south headwall for CD-2 was not able to be observed during this studies stie visit performed on
December 14, 2023. Brightline staff informed Indian River County that the overgrowth from CD-2 had been
cleared by an email dated April 13, 2024. During the design phase this area should be rechecked for flooding

issues to make sure the issue was solved. See Appendix D for the Indian River and FEC emails regarding this

issue.
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4. Proposed Conditions

4.1. Typical Sections

See Appendix E for a visual representation of the proposed roadway typical sections for CR 510’s and US 1’s
roadway improvements.

4.2. Cross Drains

It is anticipated that the existing cross drains will be extended and/or replaced to accommodate the
proposed improvements. A hydraulic analysis will be performed during the design phase of this project to
ensure capacity in accordance with the FDOT Drainage Manual. See Table 3 for a summary of proposed
improvements to the project’s cross drain structures. See Appendix A for the Proposed Drainage Maps for

this study.

Table 3: Proposed Cross Drain Improvements Summary

Structure Station* Size and Type Proposed Improvements

CD-1 330+62 15” CMP Extension
CD-2 333+81 24” RCP Extension
CD-3 333+76 42" RCP Replace
CD-4 350+75 24” RCP Extension

* Stationing from the baseline of survey.

4.3. Floodplain and Floodway Impacts

4.3.1. Longitudinal or Traverse Encroachment

Transverse encroachments occur at floodplains which are crossed by the roadway, while longitudinal
encroachments occur in areas where the roadway parallels the general direction of the floodplain.
Depending on the final design, the proposed CR 510 widening improvements will likely cause transverse
encroachments within the coastal floodplain located on the east end of the study area where the proposed
roadway alignment meets existing in Basin 3. See Section 4.3.4 for more detailed floodplain impact

information.

4.3.2. Avoidance Alternatives

Avoidance design alternatives were not analyzed due to the project constraints and extents of the existing
ROW. During final design, steeper slopes, retaining walls, and/or endwalls may be used in areas of floodplain

encroachment to avoid or minimize floodplain impacts, where possible.
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4.3.3. Emergency Services and Evacuations

CR 510 is a designated emergency evacuation route. The grade is proposed to increase not decrease.
Therefore, no emergency services or evacuation opportunities are anticipated to be adversely affected.
Traffic control plans will be developed during the design phase to maintain traffic during construction

activities of the proposed improvements.

4.3.4. Base Flood Impacts

The proposed roadway improvements will likely have minimal impacts upon a FEMA Floodplain located on
the east end of the project area (Zone AE FEMA Floodplain with a BFE of 6-feet). The floodplain impacts are
proposed to be compensated within the proposed north roadside ditch located along the impacted area.
The floodplain impacts and compensation were estimated utilizing Lidar and FEMA Firm maps’ layers within
Microstation Open Roads Design. See Appendix B for the estimated Floodplain Impact and Compensation
Calculations. See Table 4 for a summary of the estimated floodplain impacts and compensation. See Figure 3

for the approximate locations of the floodplain impacts and compensation.

Table 4: Summary of Estimated Floodplain Impacts and Compensation

Begin Station* End Station* Type Volume (cf) Volume (acre-ft)
124+11 130+85 Impacts 21,817 0.501
124+11 131+31 Compensation 25,818 0.593

* Stationing from the centerline of the proposed westbound lanes.

Flood Plain Compensation
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Figure 3: Floodplain Impact and Compensation Map
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4.3.5. Regulatory Floodway

There are no regulatory floodways within the project study area.

4.3.6. Natural and Beneficial Floodplain Values

This topic will be addressed under a separate standalone report titled Natural Resources Evaluation.

4.3.7. Floodplain Consistency and Development

The proposed improvements for this study are consistent with the Indian River County local floodplain

development plans.

4.4. Risk Assessment

Based on the FDOT’s floodplain categories (PD&E Manual, Part 2, Chapter 13, Floodplains), the following

summary statement applies:

The proposed structures will perform hydraulically in a manner equal to or greater than the existing structure,
and backwater surface elevations are not expected to increase. Thus, there will be no significant adverse
impacts on natural and beneficial floodplain values. There will be no significant change in flood risk, and there
will not be a significant change in the potential for interruption or termination of emergency service or

emergency evacuation routes. Therefore, it has been determined that this encroachment is not significant.

FDOT) 2



