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1. Executive Summary

The Florida Department of Transportation (FDOT) District Four is conducting a Project Development and
Environment (PD&E) Study for adding capacity to County Road (CR) 510 in Indian River County. The CR 510
corridor is critical in facilitating the west to east movement of traffic in Indian River County as it connects
Interstate 95 (1-95) on the west to SR A1A on the east. CR 510 is a two-lane bi-directional road that extends
east-west from 90" Avenue to SR A1A. CR 510 is a major evacuation route for the region and one of the
three crossings of the Intercoastal Waterways in Indian River County. The limits of the study extend from

58™ Avenue to east of SR 5/US-1, a distance of approximately one mile.

The proposed improvements preferred as part of the PD&E Study include the Partial Grade Separation of
CR 510 over the Florida East Coast (FEC) Railroad. This alternative widens CR 510 from two to four lanes
and introduces a new bridge over the FEC Railroad and over US-1 to provide two elevated lanes (one in
each direction) and two at-grade lanes (one in each direction). All the turning movements and access to

businesses within the US-1 intersection are provided using the at-grade lanes.

A traffic noise study has been conducted for this project in accordance with Title 23 CFR 772, Procedures
for Abatement of Highway Traffic Noise and Construction Noise (July 13, 2010) and the FDOT PD&E Manual,
Part 2, Chapter 18 — Highway Traffic Noise (dated July 01, 2023). The FDOT's Traffic Noise Modeling and
Analysis Practitioners Handbook (dated January 1, 2016) will also be referenced as necessary to conduct
the traffic noise analysis. The primary objectives of this noise study were to: 1) describe the existing site
conditions including noise sensitive land uses within the project study area, 2) document the methodology
used to conduct the noise assessment, 3) assess the significance of traffic noise levels on noise sensitive
sites for the No Build and Build Alternatives, and 4) evaluate abatement measures for those noise sensitive
sites that, under the Build Alternative, approach or exceed the Noise Abatement Criteria (NAC) set forth by

the FDOT and FHWA. The methods and results of this noise analysis are summarized in this report.

Worst-case traffic noise levels were predicted for noise sensitive locations along the project corridor for
the existing conditions and the design year (2045) No Build Alternative and the preferred build alternative
(Alternative 2 —Hybrid). Noise sensitive sites within the project study area include approximately 33 single-
family homes, the interior spaces at Quality Health Care and a basketball court at Coastal Community
Church. Under the existing and design year conditions, the primary source of noise at the nearby noise

sensitive sites is traffic on either CR 510 or US-1.
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With the planned improvements, the worst-case traffic noise levels at the residences are expected to range
from approximately 51.6 to 70.6 dB(A) during the project’s design year. Worst-case traffic noise levels at
the non-residential/special-use sites are expected to range from approximately 39.7 dB(A) inside Quality
Health Care to 56.4 dB(A) at the Coastal Community Church basketball court with the planned
improvements. Therefore, the improvements planned with this project were determined to generate
traffic noise impacts at only one location, a vacant residence located along the east side of US-1 on property
zoned SF-Commercial by Indian River County that is currently for sale. In accordance with FDOT policy,
consideration of the feasibility and reasonableness of noise abatement for this site is required to mitigate
this impact. As stated in Section 18.2.3.2.1 of Chapter 18 of the FDOT PD&E Manual, “The number of
impacted receptors required to achieve a 5 dB(A) reduction or greater in order for a noise barrier to be
considered feasible will be two (2) or greater.”. Since this site is an isolated impacted receptor (i.e.,
residence) and no other nearby noise sensitive sites are predicted to be impacted by traffic noise due to
the planned improvements, the noise reduction feasibility factor is not met. Therefore, a noise barrier is

not considered feasible for this impacted residence.

2. Project Overview

2.1. Project Description

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 presents the location and limits of the proposed project.
2.1.Purpose and Need

The purpose of the proposed project is to improve capacity for local and regional travel, freight movement,
emergency evacuation and to enhance economic development in northeast Indian River County. The need
of this project includes: 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.
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Figure 1: Project Location Map
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According to the growth analysis conducted in the Pre-PD&E Data Analysis report, by year 2045, the daily
traffic projections along the corridor range from 18,500 to 23,500 vehicles per day, with a failing operating

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

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

impacts capacity and operations.

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

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

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

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

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

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

economic development opportunities.

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

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

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

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

corridor access for transit users, bicyclists, and pedestrians.
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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 I-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).

2.2.Description of Preferred Alternative

Based on a comprehensive comparative analysis, which considered impacts to the natural, physical, and
social environment, input from the local community and local government, operational and engineering
issues, the project team selected Alternative 2, Partial Grade Separation of CR 510 over the FEC Railway, as
the Preferred Alternative (Figure 2). The Preferred Alternative will meet the purpose and need of the pro-
ject, and address identified deficiencies for the CR 510 corridor. The following describes the proposed im-

provements for the preferred alternative.
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Figure 2 Preferred Alternative
Tl ‘ ; YRy & K.

The following improvements were considered as part of Alternative 2:

e Widening of CR 510 from two to four lanes with a closed curb and gutter drainage conveyance
system, to provide four 11-foot travel lanes, a 22-foot median, 7-foot bicycle lanes along each
side of the road, a 6-foot sidewalk along the north side of CR 510, and a 12-foot shared-use path
along the south side of CR 510.

e Partial grade separation of CR 510 over the existing FEC Railway and over the US-1 Intersection.
The partial grade separation will accommodate two through lanes elevated (one in each direc-
tion) and two lanes at-grade (one in each direction) from west of the FEC Railway to east of the
US-1 intersection.

e Improvements at the CR 510 and 58 Avenue Intersection:

o Southbound approach to include one exclusive left turn lane, and one shared through
and right-turn lane.

o Westbound approach to include one exclusive left turn lane, two through lanes, and one
exclusive right turn lane.

o Northbound approach to include one exclusive left turn lane, one through lane, and one
exclusive right turn lane.

o Eastbound approach to include one exclusive left turn lane, and two through lanes.
e Improvements at the CR 510 and US-1 Intersection:

o Southbound approach to include one exclusive left turn lane, three through lanes, and
two exclusive right turn lanes.

o Westbound approach to include two exclusive left turn lanes, one through lane elevated

FDOT 6
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over the intersection, one through lane at-grade, and two exclusive right turn lanes.

o Northbound approach to include two exclusive left turn lanes, three through lanes, and
one exclusive right turn lane.

o Eastbound approach to include one exclusive left turn lane, one through lane elevated
over the intersection, and one at-grade shared through and right lane.

e Widening of US-1 from four to six lanes (three in each direction) from 84th Street to just north of
US-1 to match improvements provided by the US-1 design project (FPID: 431724-3).

2.3.Land Use

Existing land use in the study area is illustrated in Figure 3. The three most abundant land uses in the project
area are 1100: Residential, Low Density (35.67 acres); 1400: Commercial and Services (27.85 acres); and
1200: Residential, Medium Density (25.91 acres). Combined, these land uses comprise about 41% of the
land uses in the study area. The remaining twenty different land uses range from 0.31 to 22.75 acres. The
Wabasso Scrub Conservation Area is in the northwest corner of the study area and is comprised of land
uses 3200: Shrub and Brushland and 6430: Wet Prairies. The Wabasso Scrub Conservation Area is adjacent

to, but not within the project footprint.

Future land use in the study area is illustrated in Figure 4. The future land use data shows a slight decrease
in residential, medium density land uses and a large increase in commercial land uses. Commercial land
uses make up about 70% of the future land use in the study area. The conservation future land use is the

Wabasso Scrub Conservation Area.
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Figure 4 Future Land Use Map
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3. Traffic Noise Analysis

This traffic noise study was conducted in accordance with Title 23 CFR 772, Procedures for Abatement of
Highway Traffic Noise and Construction Noise (July 13, 2010) and the FDOT PD&E Manual, Part 2, Chapter
18 — Highway Traffic Noise (dated July 01, 2023 — herein referred to as Chapter 18). The FDOT'’s Traffic
Noise Modeling and Analysis Practitioners Handbook (dated January 1, 2016) will also be referenced as

necessary to conduct the traffic noise analysis.

Prior to conducting a detailed traffic noise analysis, a desk-top review of the project was performed to
determine if noise levels will likely increase as a result of the proposed improvements, if noise sensitive
receptor sites are located within the project area, or if noise impacts are likely to occur. The Preferred Build
Alternative (herein referred to as the Build Alternative) is Alternative 2 (Hybrid) which will provide an over-
pass along CR 510 which begins west of the FEC crossing and ends east of SR 5/US-1. The desk-top review
indicated that the proposed improvements associated with the project may cause design year (2045) traffic
noise levels to approach or exceed the FHWA NAC at noise sensitive sites within the project limits. There-
fore, in accordance with Chapter 18, a more detailed noise analysis was performed. The methods and re-

sults of this traffic noise analysis are summarized within this section and involved the following procedures:

e |dentification of noise sensitive receptor sites;

e Field measurement of noise levels and noise model validation;

e Prediction of existing and future noise levels;

e Assessment of traffic noise impacts; and,

e Evaluation of the feasibility and reasonableness of noise abatement.

The FHWA's Traffic Noise Model (TNM) Version 2.5 (February 2004) was used to predict traffic noise levels
and to analyze the effectiveness of noise barriers. This model estimates the acoustic intensity at a noise
sensitive site (the receptor) from a series of roadway segments (the source). Model- predicted noise levels
are influenced by several factors, such as vehicle speed and distribution of vehicle types. Noise levels are
also affected by characteristics of the source-to-receptor site path, including the effects of intervening bar-
riers, obstructions (houses, trees, etc.), ground surface type (hard or soft) and topography. Elevation data
for the existing travel lanes and the limited-access ROW lines were obtained from existing roadway plans

where available.

3.1.Noise Descriptors
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The FHWA has established NAC for seven land use activity categories. These criteria determine when an
impact occurs and when consideration of noise abatement is required. Maximum noise level thresholds
have been established for five of these activity categories. These maximum thresholds, or criteria levels,
represent acceptable traffic noise level conditions. The NAC levels are presented in Table 1. Noise
abatement measures must be considered when predicted noise levels approach or exceed the NAC levels
or when a substantial noise increase occurs. The FDOT defines “approach” as within one dB(A) of the FHWA
criteria. A substantial noise increase is defined as when the existing noise level is predicted to be exceeded

by 15 dB(A) or more as a result of the transportation improvement project.

The developed lands along the project corridor were evaluated to identify the noise sensitive receptor sites
that may be impacted by traffic noise associated with the proposed improvements. Noise sensitive receptor
sites represent any property where frequent exterior human use occurs and where a lowered noise level
would be of benefit. This includes residential units (FHWA Noise Abatement Activity Category B), other
noise sensitive areas including parks, playgrounds, medical facilities, schools, and places of worship
(Category C) and certain commercial properties (Category E). Noise sensitive sites also include interior use
areas where no exterior activities occur for facilities such as auditoriums, day care centers, hospitals,
libraries, medical facilities, places of worship, public meeting rooms, recording studios and schools

(Category D).
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Table 1 Noise Abatement Criteria

Activity Activity Leq(H)* Evaluation
Category FHWA FDOT Location

Description of Activity Category

Lands on which serenity and quiet are of extraordinary significance and serve an im-

A 57 56 Exterior |portant public need and where the preservation of those qualities is essential if the
area is to continue to serve its intended purpose.
B2 67 66 Exterior  |Residential

Active sports areas, amphitheaters, auditoriums, campgrounds, cemeteries, day care
centers, hospitals, libraries, medical facilities, parks, picnic areas, places of worship,
C 67 66 Exterior  [|playgrounds, public meeting rooms, public or nonprofit institutional structures, radio
studios, recording studios, recreational areas, Section 4(f) sites, schools, television stu-
dios, trails, and trail crossings.

Auditoriums, day care centers, hospitals, libraries, medical facilities, places of worship,
D 52 51 Interior  [public meeting rooms, public or nonprofit institutional structures, radio studios, re-
cording studios, schools, and television studios.

Hotels, motels, offices, restaurants/bars, and other developed lands, properties or ac-

E 72 71 Exterior tivities not included in A-D or F.

Agriculture, airports, bus yards, emergency services, industrial, logging, maintenance
F - - - facilities, manufacturing, mining, rail yards, retail facilities, shipyards, utilities (water
resources, water treatment, electrical), and warehousing.

G - - - Undeveloped lands that are not permitted.

(Based on Table 1 of 23 CFR Part 772)

! The Leq(h) Activity Criteria values are for impact determination only and are not a design standard for noise abatement measures.

2 Includes undeveloped lands permitted for this activity category.

Note: FDOT defines that a substantial noise increase occurs when the existing noise level is predicted to be exceeded by 15 decibels or more as a result of the transportation improvement
project. When this occurs, the requirement for abatement consideration will be followed.

3.2.Noise Sensitive Receptors

3.2.1. CR510

Noise sensitive sites along the CR 510 corridor are depicted in Figure 5. Noise sensitive sites are found in
isolated groupings along both sides of this corridor. The noise sensitive sites with the greatest potential
to be impacted by traffic noise from the project are found in the nearest several rows of residences and
include approximately five single-family homes near the 58th Street intersection and 11 homes east of
US-1. A new retail development is planned along the south side of CR 510 near the eastern project
terminus. At this time, there are no noise sensitive sites within the retail development that are likely to
be impacted by the planned roadway improvements along this segment of CR 510. Other land uses along
the corridor include non-noise sensitive commercial, industrial, retail and institutional establishments

(i.e., Activity Category F).
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3.2.2. US-1

Noise sensitive sites along the US 1 corridor are also depicted in Figure 5. Noise sensitive sites are primarily
found along the east side of this corridor. The noise sensitive sites with the greatest potential to be impacted
by traffic noise from the project are found in the nearest several rows of residences and include approximately
11 single-family homes south of CR 510 and seven single-family homes to the north. The interior of the Quality
Health Care and Wellness Institute and a basketball court at Coastal Community Church are also sites near
US-1 that are considered noise sensitive. This segment of the project also includes commercial/industrial

properties that are not considered noise sensitive (i.e., Activity Category F)
3.3.Field Measurement of Noise Levels

Measurements of sample existing noise levels along the project corridor were performed using procedures
defined in the FHWA report Measurement of Highway-Related Noise (FHWA-PD-96-046). Field
measurements of existing noise levels were conducted between March 21 and March 23, 2022 at three
locations within the project study area. The locations of the field measurement sites are depicted on Figure

5 and described in Table 2.

Table 2 Field Measurement Data

Measured  Modeled Difference

Field . Sample Time/ Mea'sured il Dz Traffic Noise  Traffic (Measured -
Location Adjusted for One Hour From Road- .
Receptor Run Date (Auto/MT/HT/B/Mcy) seiFas Level Noise Level Modeled)
[dB(A)] [dB(A)] [dB(A)]
A 11:05AM EB: 420/12/12/0/0 50 64.1 65.4 -0.7
08-15-23 WB: 414/6/36/0/0 100 58.0 58.5 -0.5
FR-1 Vacant lot along north side of B 11:16AM EB: 408/6/30/0/0 50 65.3 65.1 0.2
CR 510 east of 58" Avenue. 08-15-23 W8B: 384/12/36/0/0 100 59.7 58.7 1.0
C 11:27AM EB: 456/6/30/0/0 50 66.3 65.2 1.1
03-21-22 WB: 336/6/24/0/18 100 60.5 59.1 1.4
A 12:25PM NB: 780/36/12/0/6 50 66.0 65.8 0.2
08-15-23 SB: 750/30/12/0/0 100 60.5 60.1 0.4
FR2 Vacant lot along east side of B 12:36PM NB: 870/30/18/0/0 50 64.8 66.9 -2.1
US 1 north of CR 510. 08-15-23 SB: 900/36/6/0/0 100 59.0 61.1 -2.1
c 12:52PM NB: 720/24/6/0/6 50 65.6 64.7 0.9
08-15-23 SB: 780/12/12/0/0 100 60.0 59.0 1.0
. EB: 372/12/12/0/0 50 62.0 64.7 2.7
A égji;'\g WB: 402/24/6/0/6
87 Street: 84/0/0/0/0 100 58.8 59.2 0.4
Vacant lot along north side of 14:29PM EB: 384/12/18/0/0 50 63.8 66.6 28
FR-3  |CR 510 east of 44t Ave- B 08L15—23 WB: 648/42/24/0/0
nue/Bridge Boulevard. 87t Street: 144/0/0/0/0 100 60.1 61.5 -1.4
_ EB: 390/18/12/0/0 50 62.9 64.0 -1.1
C (l)gjgzl\g WB: 510/36/0/0/0 100 59.0 8.8 02
87t Street: 120/0/0/0/0 : : :
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Three repetitions of ten-minute readings were measured at each site to ensure reasonable results. Where
possible, readings were taken at the first and second rows of homes in residential communities. Unusual
noises were documented to facilitate identification of any atypical noise sources along the alignment. Cesva
SC310 Type-l integrating sound level meters were used to collect noise level data. Foam wind screens and
adjustable tripods were also used. The sound level meters were calibrated to 94 dB at 1000 Hertz using a

Rion Model NC-74 acoustical calibrator.

Traffic data was collected by the project team during each measurement period. Traffic speeds were
measured using Bushnell Model# 101911 radar speed measuring equipment. Traffic volumes, speed data
and noise levels were collected during nine 10-minute sampling periods. The ambient temperature during
the measurement periods was approximately 85 to 90 degrees Fahrenheit, and the wind generally from
the east/southeast; and the average wind speed generally remained less than approximately five miles per
hour (MPH) from the South throughout the measurement periods. The relative humidity was approximately
75 to 80 percent and the cloud cover varied between 10 to 20 percent throughout the measurement
periods. All roadway surfaces remained clean and dry during the measurements. The dates, times, traffic

data and the measured and TNM-predicted noise levels are presented in Table 2.
3.3.1. Site FR-1

This measurement site is located along the north side of CR 510 near Station (Sta) 317 and east of 58
Avenue (See Figure 5). This site is representative of the few noise sensitive single-family homes located
along CR 510 to the west of US 1. Traffic noise levels at this site were measured approximately 50 and 100
feet from the near edge of the outside westbound CR 510 travel lane in order to provide a basis to estimate
noise levels at the nearby homes. Existing noise level readings were taken between 11:05 and 11:37 AM
on August 15, 2023 and were found to range from 64.1 to 66.3 dB(A) at the near location and 58.0 to 60.5
dB(A) at the far location. Insect noise from the surrounding trees was noted, however, traffic noise

remained the most prevalent source of noise at this location.
3.3.2. Site FR-2

This measurement site is located along the east side of US 1, north of CR 510 (See Figure 5). This site is
representative of the few noise sensitive single-family homes located along US 1. Traffic noise levels at this
site were measured approximately 50 and 100 feet from the near edge of the outside northbound US 1

travel lane in order to provide a basis to estimate noise levels at the nearby homes. Existing noise level
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readings were taken between 12:25 and 1:02 PM on August 15, 2023 and were found to range from 64.8

to 66.0 dB(A) at the near location and 59.0 to 60.5 dB(A) at the far location. No unusual noises were noted.
3.3.3. Site FR-3

This measurement site is located along the north side of CR 510, east of 44" Avenue and Bridge Boulevard
(See Figure 5). This site is representative of the few noise sensitive single-family homes located along CR
510 to the east of US 1. Traffic noise levels at this site were measured approximately 50 and 100 feet from
the near edge of the outside westbound CR 510 travel lane in order to provide a basis to estimate noise
levels at the nearby homes. Existing noise level readings were taken between 2:18 and 2:50 PM on August
15, 2023 and were found to range from 62.0 to 63.8 dB(A) at the near location and 58.8 to 60.1 dB(A) at
the far location. Distant noise from construction activities at a new shopping center to the west along CR

510 was noted, however, traffic noise remained the most prevalent source of noise at this location.
3.3.4. Field Measurement Summary

Existing noise levels were measured at three sites along the project corridor during nine 10-minute long
sampling periods. Traffic noise levels were found to range from 58.0 to 66.3 dB(A). Although some brief
periods of noise from sources other than roadway traffic on the project roadways or the arterial roadways
were noted, traffic noise from these roadways remained the most prevalent source of noise at all of the

nearby noise sensitive sites.
3.4.Computer Noise Model Validation

Site conditions and traffic data gathered during the field measurements were used to develop inputs for
TNM models representative of the conditions encountered during the field monitoring efforts. Additional
geometric information necessary for these models was developed from Graphical Information System (GIS)
data, aerial photography and/or MicroStation files of the existing conditions within the project study area.
The TNM results were then compared to the noise level data collected for each field measurement sample.
The results of this analysis are shown in Table 2-2. The model inputs for the field conditions are deemed to
be within an acceptable level of accuracy if the predicted noise levels are within 3.0 dB(A) of the measured
noise levels. These model inputs are then used as a basis for additional model runs used to predict existing

and future noise levels at representative nearby noise sensitive locations. As shown in Table 2-2, the
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difference for each of the field measurements falls within the £3.0 dB(A) verification limit in accordance

with Chapter 18 of the FDOT PD&E Manual. Thus, further use of TNM on this project is supported.
3.5.Noise Model Development

After verification of the prediction methodology, TNM input files were developed for the existing year
(2022) conditions, and the design year (2045) No-Build Alternative and Preferred Build Alternative. The

TNM models for all scenarios were developed using geometric information from the project master plans.
3.5.1. Noise Analysis Traffic Data

Traffic data used in the TNM models were derived from traffic data provided by the FDOT traffic consultant
for the project and from data tables found in Appendix B of the FDOT’s 2023 Multimodal Quality/Level of
Service Handbook. The traffic data used for this noise analysis may be found in Appendix A. According to
Chapter 18 of the PD&E Manual, “Maximum peak-hourly traffic representing Level of Service (LOS) "C", or
demand LOS of "A", "B", or "C" will be used (unless analysis shows that other conditions create a "worst-
case" level)”. In cases where traffic volumes on project roadways were predicted to operate at worse than
LOS C, the LOS C project data were used. In overcapacity situations, this represents the highest traffic
volume traveling at the highest average speed, which typically generates the highest noise levels at a given

site during a normal day.
3.5.2. Model Noise Receptors

Representative receptor sites were used in the TNM model inputs to estimate noise levels associated with
existing and future conditions within the project study area. These sites were chosen based on noise
sensitivity, roadway proximity, anticipated impacts from the proposed project, and homogeneity (i.e., the
site is representative of other nearby sites). For single-family homes, traffic noise levels were predicted at
the edge of the dwelling unit closest to the nearest primary roadway. For other noise sensitive sites that
may be impacted, traffic noise levels were predicted where the exterior activity occurs. For the prediction
of interior noise levels, receptor sites were placed ten feet inside the building at the edge closest to
roadway. Building noise reduction factors identified in Figure 18-3 of Chapter 18 of the PD&E Manual and
window conditions were used to estimate the noise reduction due to the physical structure. All receptor

sites were modeled five feet above the local ground elevation. Twenty-five (25) model receptors
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representative of 35 residential noise sensitive residences and two Special Land Use (SLU) sites described

in Section 3.2 of this report were input into the TNM model. These locations are described in Table 3.
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Table 3 Modeled Noise Receptor Locations and Noise Analysis Results

o . Distance Predicted Traffic Noise Levels
. Descnpnon FDOT Noise Number To Nearest [LAeq1h, dB(A)]
Representative (Noise Abatement . of Noise Traffic Lane* — qih, :
Model Location Type Abatement Approach . " . Existing Design Year
Receptor Name Activity Criteria BE) Sen.smve [EXI.Stmg/.N > (2022) (2045)
o [dB(A)] Sites Build/Build] - Build
(GEE)
CR510
510-SW1 8466 58 Avenue SFH B 66 312+00 (South) 1 240/240/200 52.0 51.9 56.3
510-SE1 4710 85" Street SFH B 66 342+80 (South) 1 100/100/80 58.9 59.3 63.6
510-SE2 4700 85™ Street SFH B 66 343+60 (South) 2 160/160/125 54.0 54.2 58.9
510-SE3 4660 85" Street SFH B 51 345+00 (South) 2 280/280/240 48.7 49.0 55.0
510-NW1 8520 58 Avenue SFH B 66 309+40 (North) 1 135/135/140 55.2 55.3 59.0
510-NW2 5765 85 Place SFH B 66 310+20 (North) 1 165/165/170 52.4 52.5 55.7
510-NW3 5740 85™ Place SFH B 66 310+20 (North) 2 265/265/270 48.2 48.5 51.6
510-NE1 4610 86 Street SFH B 66 353+20 (North) 1 270/270/275 51.4 51.4 56.6
510-NE2 4605 Bridge Boulevard SFH B 66 353+00 (North) 2 420/420/430 49.7 51.1 53.5
510-NE3 4610 Bridge Boulevard SFH B 66 354420 (North) 3 470/470/470 55.0 56.9 57.7
usi

US1-NW-QHC Q”a'g;'OHleS';hlcare Me‘lj:i'rigiﬂce D 51 773+20 (West) | SLU 95/95/95 38.1 39.2 39.7
US1-SE1 4654 84™ Street SFH B 66 749+40 (East) 1 120/120/95 61.9 62.3 64.3
US1-SE2 8425 46™ Avenue SFH B 66 750+00 (East) 2 220/220/210 56.9 57.3 59.4
US1-SE3 4675 84" Place SFH B 51 751+60 (East) 1 60/60/50 67.4 67.7 70.6
US1-SE4 8470 47 Avenue SFH B 66 754+20 (East) 2 160/160/140 58.8 59.2 64.5
US1-SES 4630 84" Place SFH B 66 753+40 (East) 4 355/355/345 52.0 52.7 54.5
US1-NE1 4790 85 Place SFH B 66 763+20 (East) 1 160/160/150 59.5 60.8 62.8
US1-NE2 4780 85t Place SFH B 66 763+20 (East) 1 310/310/300 56.1 57.3 59.0
US1-NE3 4785 86" Street SFH B 66 764+40 (East) 2 220/220/205 57.2 58.2 60.7
US1-NE4 4755 86" Street SFH B 66 764+40 (East) 1 315/315/295 54.5 55.5 58.0
US1-NE-CCC C““j;ggzgﬁ;':\e’;h”mh Baé';eutrlia” c 66 766+60 (East) | SLU 400/400/390 52.8 53.8 56.4
US1-NES 4785 86 Place SFH B 66 767+60 (East) 1 325/325/310 54.6 55.5 57.9
US1-NE6 4850 87" Street SFH B 66 772+60 (East) 1 185/185/175 60.5 62.1 62.8
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4. Predicted Traffic Noise Levels

The TNM results for the worst-case traffic conditions for the existing (2022) conditions and the Design Year
(2045) No Build and Build Alternatives are summarized in the following sections. Predicted noise levels for

individual model receptors are presented in Table 3 and shown on Figure 5.
4.1.CR510

Existing traffic noise levels at the residences along CR 510 are predicted by TNM to range from 48.2 to 58.9
dB(A) during peak periods. Design year worst-case traffic noise levels with the No-Build Alternative are
predicted to range from 48.5 to 59.3 dB(A) and to be no more than 1.9 dB(A) greater than existing levels at
these residences. Design year worst-case traffic noise levels at these residences are predicted to range
from 51.6 to 63.6 dB(A) with the Preferred Build Alternative. These predicted levels are no more than 6.3

dB(A) greater than the existing levels and 6.0 dB(A) greater than those of the No-Build Alternative.
4.2.US-1

Existing traffic noise levels at the residences along US-1 are predicted by TNM to range from 52.0 to 70.6
dB(A) during peak periods. Design year worst-case traffic noise levels with the No-Build Alternative are
predicted to range from 52.7 to 70.6 dB(A) and to be no more than 1.6 dB(A) greater than existing levels at
these residences. Design year worst-case traffic noise levels at these residences are predicted to range
from 54.5 to 70.6 dB(A) with the Preferred Build Alternative. These predicted levels are no more than 5.7

dB(A) greater than the existing levels and 5.3 dB(A) greater than those of the No-Build Alternative.

The existing traffic noise levels at the non-residential sites along US-1 are predicted to by TNM to range
from 38.1 dB(A) inside Quality Health Care to 52.8 dB(A) on a basketball court at Coastal Community Church
during peak periods. Design year worst-case traffic noise levels with the No-Build Alternative are predicted
to range from 39.2 dB(A) inside Quality Health Care to 53.8 dB(A) at the Coastal Community Church
basketball court, and to be no more than 1.1 dB(A) greater than existing levels. Design year worst-case
traffic noise levels are predicted to range from 39.7 dB(A) inside Quality Health Care to 56.4 dB(A) at the
Coastal Community Church basketball court with the Preferred Build Alternative. These predicted levels are
no more than 3.6 dB(A) greater than the existing levels and 2.6 dB(A) greater than those of the No-Build

Alternative.

FOOR] 0



CR 510 PD&E Study
From 58t Avenue to East of SR 5/US-1
DRAFT NOISE STUDY REPORT FPID: 441692-1-22-02 | ETDM No.: 14492

5. Noise Impact Analysis

Approximately 33 residences with the potential to be impacted by the proposed improvements were
identified along CR 510 and US 1 within the project study area. These residences are all single-family homes.
Also, two noise sensitive special-use locations; interior spaces at Quality Health Care and a basketball court
at Coastal Community Church were identified in the project study area. Under the existing conditions, the

primary source of noise at most of the nearby noise sensitive sites is traffic on CR 510 and US-1.

During the design year, the primary source of noise in the area is expected to remain traffic on CR 510 and

US-1. The planned improvements include:

e An elevated two-way overpass to carry CR-510 traffic over US-1;

e an additional lane in each direction along CR-510 west of the new overpass;

e realignment of the at-grade sections of CR-510 adjacent to the new overpass;

e an additional lane in each direction along US-1 within the project limits; and,

e various other roadway and drainage improvements to accommodate the new overpass.
Predicted design year traffic noise levels for the Build Alternative were compared to the NAC and to noise
levels predicted for the existing conditions to assess potential noise impacts associated with the proposed
project (see Table 3). Worst-case Build Alternative traffic noise levels at the residences are expected to
range from approximately 51.6 to 70.6 dB(A) during the project’s design year. Worst-case Build Alternative
traffic noise levels at the non-residential/special-use sites are expected to range from approximately 39.7
dB(A) inside Quality Health Care to 56.4 dB(A) at the Coastal Community Church basketball court. The
worst-case design year traffic noise levels with the Build Alternative are predicted to be no more than 6.3

dB(A) greater than existing levels and 6.0 greater than the design year No Build noise levels.

Worst-case Build Alternative traffic noise levels are predicted to approach or exceed the FHWA NAC for
residential use [Noise Abatement Activity Category B - 67 dB(A)] at one home located along the east side
of US-1 at 4675 84th Place (represented by model receptor US1-SE1). Neither of the non-residential noise
sensitive sites are predicted to experience worst-case Build Alternative traffic noise levels that approach or
exceed the FHWA NAC for their Activity Category. Also, the proposed improvements do not result in any

substantial noise increases [i.e., greater than 15 dB(A) over existing levels].
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6. Noise Abatement Analysis

Based on the FHWA and FDOT methodologies used to evaluate traffic noise levels in this study,
modifications proposed with this project were determined to generate a traffic noise impact at one noise
sensitive site within the project study area, a residence located along the east side of US-1 (model receptor
US1-SE1). This vacant residence is located on property zoned SF-Commercial by Indian River County and is

currently for sale.

In accordance with FDOT policy, consideration of the feasibility and reasonableness of noise abatement for
this site is required to mitigate this impact. As stated in Section 18.2.3.2.1 of Chapter 18 of the FDOT PD&E
Manual, “The number of impacted receptors required to achieve a 5 dB(A) reduction or greater in order
for a noise barrier to be considered feasible will be two (2) or greater.”. Since this site is an isolated
impacted receptor (i.e., residence) and no other nearby noise sensitive sites are predicted to be impacted
by traffic noise due to the planned improvements, the noise reduction feasibility factor is not met.

Therefore, a noise barrier is not considered feasible for this impacted residence.
7. Summary and Conclusions

In summary, traffic noise levels were predicted for noise sensitive locations along the project corridor for
the existing (2022) conditions and the design year (2045) No-Build and Preferred Build Alternatives. Build
Alternative traffic noise levels at the residences are predicted to range from 51.6 to 70.6 dB(A) during the
project’s design year. Build Alternative traffic noise levels at the non-residential/special land-use sites are
expected to range from approximately 39.7 dB(A) inside Quality Health Care to 56.4 dB(A) at the Coastal
Community Church basketball court. The worst-case design year traffic noise levels with the Build
Alternative are predicted to be no more than 6.3 dB(A) greater than existing levels and 6.0 greater than the

design year No Build noise levels.

Design year traffic noise levels with the planned improvements are predicted to approach or exceed the
FHWA NAC at one residence along the east side of US-1 to the south of the CR 510 intersection. No other
noise sensitive sites are predicted to be impacted. Also, the proposed improvements do not result in any
substantial noise increases (i.e., greater than 15 dB(A) over existing levels) at any location within the project

limits.
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In accordance with FDOT policy, consideration of the feasibility and reasonableness of noise abatement is
required to mitigate predicted traffic noise impacts. FDOT policy states that “The number of impacted
receptors required to achieve a 5 dB(A) reduction or greater in order for a noise barrier to be considered
feasible will be two (2) or greater.”. Since only the one isolated residence is predicted to be impacted by
traffic noise due to the planned improvements, this noise reduction feasibility factor is not met and a noise

barrier is not considered feasible for this location.
8. Construction Noise and Vibration

During construction of the project, there is the potential for noise impacts to be substantially greater than
those resulting from normal traffic operations due to the heavy equipment typically used to build roadways.
In addition, construction activities may result in vibration impacts. Therefore, early identification of
potential noise/vibration sensitive sites along the project corridor is important in minimizing noise and
vibration impacts. The project area includes residences and a medical office building adjacent to the project
corridor that may be affected by noise and vibration associated with construction activities. Construction
noise and vibration impacts to these sites will be minimized by adherence to the controls listed in the latest
edition of the FDOT's Standard Specifications for Road and Bridge Construction. According to Section 335.02
of the Florida Statutes, the FDOT is exempt from compliance with local ordinances. However, FDOT’s policy
is to follow the requirements of local ordinances to the extent that is considered reasonable. Also, the
contractor will be instructed to coordinate with the project engineer and the District Noise Specialist should

unanticipated noise or vibration issues arise during project construction.
9. Coordination with Local Officials

Agency coordination to obtain noise-related information for this project occurred through the Efficient
Transportation Decision Making (ETDM) Planning and Programming Screens (ETDM #14492) and the
Advance Notification (AN) process. The Programming Screen ETAT review started March 02, 2022 and
ended April 16, 2022, and the most recent Programming Screen Summary Report was published on

September 27, 2022. No comments were received on noise-related issues.

To aid in promoting land use compatibility, a copy of the NSR, which provides information that can be used
to protect future land development from becoming incompatible with anticipated traffic noise levels, will
be provided to Palm Beach County. In addition, generalized future noise impact contours for properties in

the immediate vicinity of the project have been developed for Noise Abatement Activity Categories B/C
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and E (i.e., residential/other sensitive land uses and sensitive commercial, respectively). These contours
represent the approximate distance from the edge of the nearest proposed travel lane of a roadway to the
limits of the area predicted to approach [i.e., within 1 dB(A)] or exceed the NAC in the Design Year (2045).
These contours do not consider any shielding of noise provided by structures between the receiver and the
proposed travel lanes. Contours were generally developed for portions of the project that are located away
from significant ground features such as existing noise barriers. Within the project corridor, the distance
between the proposed edge of the outside travel lane and the contour at various locations are presented
in Error! Reference source not found.4. To minimize the potential for incompatible land use, noise sensitive

land uses should be located beyond this distance.

Table 4 Design Year (2045) Noise Impact Contour Distances

Distance from Proposed Nearest Travel Lane to Noise

Contour Line (Feet)

Location
51/71 dB(A) — 66 dB(A) —
Activity Category D/E Activity Category B/C
CR 510
West of US-1 5 20
Sta. 192+50
CR 510
East of US-1 10 55
Sta. 129+00
us-1
South of CR 510 35 105
Sta. 752+00
us-1
North of CR 510 30 95
Sta. 765+00
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Traffic Data Used in TNM Model'

Roadwav
Seament

Peak Hour
Demandt

Existing Conditions (2022
Level of
Service C Capacity*

Design Year No Build (2045)

Value to be
Used in TNM
Model

Number

Lanes

Peak Hour
Demandt

Design Year Recommended Build (2045)

Level of
Service C Capacity*

Value to be
Used in TNM
Model

Peak Hour
Demandt

Level of
Service C Capacity*

Value to be

Used in TNM
Model

CR 510

Eastbound
Western Proiect Terminus to 58th Avenue

395

760

395

489

760

489

624

1,520

624

CR 510
Eastbound
58th Avenue to 55th Avenue

426

760

426

532

760

532

672

1,520

672

CR 510

Eastbound
55th Avenue to Overpass Entrance

693

1,520

693

CR 510/US-1 Overpass
Eastbound
West of Old Dixie Highway to East of 85th Place

555

760

555

CR 510

Overpass Entrance to Old Dixie Hiaghwav

760

241

CR 510
Eastbound
55th Avenue to Old Dixie Highway

437

760

437

521

760

521

CR 510

Eastbound
0ld Dixie Highway to US 1

463

760

463

601

760

601

705

760

705

CR 510
Eastbound
US 1 to 85th Place

346

760

346

556

760

556

664

760

664

CR 510

Eastbound
85th Place to Overpass Exit

664

760

664

CR 510
Eastbound
Overpass Exit to 44th Avenue

660

760

660

CR 510

Eastboun
85th Place to 44th Avenue

493

760

413

505

760

505

CR 510
Eastbound
44th Avenue to Eastern Project Terminus

433

760

433

545

760

545

683

760

683

CR 510

Westbound
Eastern Proiect Terminus to 44th Avenue

814

760

760

1,083

760

760

1,291

760

760

CR 510
Westbound
44th Avenue to 85th Place

760

561

828

760

760

CR 510

Westbound
44th Avenue to Overpass Entrance

973

760

760

CR 510/US 1 Overpass
Westbound
East of 85th Place to West of Old Dixie Highway

824

760

760

CR 510 (US 1 Overpass)

stbound
Overpass Entrance to 85th Place

1,001

760

760

CR 510
Westbound
85th Place to US 1

586

760

586

758

760

758

725

760

725

CR 510

lestboun
US 1 to Old Dixie Highway

584

760

584

696

760

696

206

760

206




Traffic Data Used in TNM Model'
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E; Conditions (2022) Design Year No Build (2045) Design Year Recommended Build (2045)

Existing ¢
Roadway Number Peak Hour Level of Value to be Number Peak Hour Level of Value to be Number Peak Hour Level of Value to be

CR 510
Westbound 1 71 760 721 1 910 760 760 0 o o 0
Old Dixie Highwav to 55th Avenue

CR 510
Westbound 0 0 0 0 0 0 0 0 1 206 760 206

Old Dixie Highway to Overpass Exit

CR 510
Westbound 0 0 0 0 0 0 0 0 1 1,144 760 760
Overpass Exit to 55th Avenue

CR 510
Westbound 1 1,045 760 760 1 888 760 760 2 1,139 1,520 1,139
55th Avenue to 58th Avenue

CR 510
1 787 760 760 1 987 760 760 2 1,243 1,520 1,243
58th Avenue to Western Proiect Terminus

US1

us1
thbound 2 1,554 1,210 1,210 2 2,434 1,210 1,210 3 2,470 2,210 2,210
Southern Proiect Terminus to 83rd Street

us1
Northbound 2 1,448 1,210 1,210 2 2,208 1,210 1,210 3 2,298 2,210 2,210
83rd Street to 84th Street

us1
Northbound 2 1,313 1,210 1,210 2 2,086 1,210 1,210 3 2,113 2,210 2,113
84th Street to CR 510

us1
Northbound 2 1,126 1,210 1,126 2 1,801 1,210 1,210 3 1,773 2,210 1,773
CR 510 to 85th Place

us1
2 1,181 1,210 1,181 2 1,868 1,210 1,210 3 1,868 2,210 1,868
85th Place to Northern Proiect Terminus

us1
Southbound 2 787 1,210 787 2 1,227 1,210 1,210 2 1,190 1,210 1,190
Northern Project Terminus to 85th Place

us1
Southbound 2 716 1,210 716 2 1,148 1,210 1,148 3 1,465 2,210 1,465
85th Place to CR 510

us1
Southbound 2 938 1,210 938 2 1,497 1,210 1,210 3 1,497 2,210 1,497
CR 510 to 84th Street

us1
Southbound 2 945 1,210 945 2 1,495 1,210 1,210 3 1,495 2,210 1,495
84th Street to 83rd Street

Southbound 2 948 1,210 948 2 1,501 1,210 1,210 3 1,501 2,210 1,501
83rd Street to Southern Project Terminus

58th Avenue

58th Avenue
Northbound 1 294 970 294 1 455 970 455 1 466 970 466
South of CR 510

58th Avenue
Northbound 1 13 970 13 1 26 970 26 1 27 970 27
North of CR 510

58th Avenue
Southbound 1 7 970 7 1 18 970 18 1 20 970 20
North of CR 510

58th Avenue
Southbound 1 167 970 167 1 260 970 260 1 261 970 261
South of CR 510




Traffic Data Used in TNM Model®

ns (2022] Design Year No Build (2045 T Design Year Recommended Build (2045
Roadway Number Peak Hour Level of I Value to be | Number ] ___Peak Hour Level of | Value to be | Number | Peak Hour Level of Value to be
55th Avenue
55th Avenue
Northbound 1 15 776 15 1 35 776 35 1 36 776 36
North of CR 510
55th Avenue
Southbound 1 32 776 32 1 56 776 56 1 56 776 56
North of CR 510
OId Dixie Highway
Old Dixie Hiahway
Northbound 1 87 783 87 1 125 783 125 1 121 783 121
South of CR 510
Old Dixie Highway
Northbound 1 4 783 4 1 8 783 8 2 [ 783 0
North of CR 510
Old Dixie Hiahway
Southbound 1 146 783 146 1 208 783 208 1 0 783 0
North of CR 510
Old Dixie Highway
Southbound 1 42 783 42 1 56 783 56 1 58 783 58
South of CR 510
85th Place
85th Place
Northbound 1 51 430 51 1 % 430 9% 1 86 430 86
North of CR 510
85th Place
Southbound 1 46 430 46 1 86 430 86 1 32 430 32
North of CR 510
44th Avenue
44th Avenue
Northbound 1 207 430 207 1 326 430 326 1 350 430 350
North of CR 510
44th Avenue
Southbound 1 30 430 30 1 56 430 56 1 55 430 55
North of CR 510
84th Street
85th Place
Eastbound 1 2 430 2 1 12 430 12 1 [ 430 [
West of US 1
85th Place
Eastbound 1 33 430 33 1 46 430 46 1 10 430 10
Eastof US 1
85th Place
Westbound 1 67 430 67 1 84 430 84 1 105 430 105
Eastof US 1
85th Place
Westbound 1 1 430 1 1 " 430 1" 1 0 430 0
West of US 1

[Notes:

1 = Peak-Hour Demand traffic data taken from Turning Movement Counts found in the proiect's draft Proiect Traffic Analvsis Report dated November 2023
* = LOS C values based on the the FDOT's QLOS Handbook dated 2023.
TNM By-Lane Data is either AM Peak-Hour Volume or Level of Service C Capacity. whichever is less.

PHD = Peak-Hour Demand
LOS C = Level-of-Service C
N/A = Not applicable




