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EXECUTIVE SUMMARY

The purpose of this Systems Interchange Modification Report (SIMR) is to seek engineering and operational
acceptability of the modifications proposed to interstate system access along Interstate 95 (1-95) at State Route (SR)
804/Boynton Beach Boulevard and SR 9/1-95 at Gateway Boulevard in Palm Beach County, Florida. The SR 9/1-95
corridor is a significant component of the Strategic Intermodal System (SIS) and provides a key transportation
element in linking the major ports, airports, and railways that handle Florida’s passenger and freight traffic.

Demand exceeds capacity on this segment of road, resulting in peak hour congestion and speeds well below the
posted speed limits. This condition is expected to worsen in the future as the population of the State of Florida,
including the Boynton Beach area, continues to grow. The volume-to-capacity (V/C) ratio for this segment of
SR 9/1-95, its corresponding ramps, and arterial roadway networks will be significantly greater than 1.0 in the future,
resulting in deteriorated operations and safety along the corridor unless capacity improvements are provided.

A Methodology Letter of Understanding (MLOU) was approved by the Florida Department of Transportation (FDOT)
District 4 Interchange Review Committee (DIRC) and the FDOT Central Office in November 2015. Traffic forecasting
and traffic operational and safety analyses for this project were performed in accordance with the guidelines
established in the MLOU.

Several alternatives were evaluated to address the purpose and needs identified for this project. These include the
No-Build Alternative, Transportation Systems Management and Operations (TSM&Q) Alternative, and six Build
Alternatives (three at each interchange location). The Build Alternatives proposed for this project include similar
improvements to accommodate future traffic patterns. The first Build Alternative for either interchange
implemented the improvements suggested in the SR 9/1-95 Interchange Master Plan (IMP) referred as the Concept
Design Alternatives (CDA).

Rear-end crashes are the most predominant crash type within the region and are indicative of congested roadway
conditions. The Build Alternatives show improved traffic operations and safety within the project study area when
compared to the No-Build Alternative.

The three Build Alternatives at each interchange were compared with each other with respect to traffic operations
and safety. The detailed comparison of traffic operations with the three Build Alternatives along with the No-Build
and TSM&O Alternatives is presented in Section 6. Safety evaluation of the Build Alternatives is presented in
Section 7.

Based on the evaluations of the No-Build and Build Alternatives, and in coordination with the FDOT District 4, the
District Interchange Review Committee, affected stakeholders, and public comments, the below Build Alternatives
are recommended as the Preferred Alternatives for approval in this study:

e The recommended Preferred Alternative for SR 804/Boynton Beach Boulevard interchange is Build
Alternative 2 — Streamlined CDA.

e Therecommended Preferred Alternative for Gateway Boulevard interchange is Build Alternative 3- Single-
Point Urban Interchange (SPUI).

Both Preferred Alternatives will incorporate viable TSM&O improvements and will be developed further as the PD&E
project progresses.
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E.1 Compliance with FHWA General Requirements

The Federal Highway Administration’s (FHWA) Policy on Access to the Interstate System provides the requirements
for the justification and documentation necessary to substantiate any proposed changes in access to the Interstate
System. The policy is published under the Federal Register, Volume 74, Number 43743, dated May 22, 2017. The
responses provided herein for each of the two policy statements demonstrate compliance with these requirements
and justification for the proposed interchange modifications along the segment of SR 9/1-95 at SR 804/Boynton Beach
Boulevard and Gateway Boulevard in Palm Beach County Florida.

Policy:

It is in the national interest to preserve and enhance the Interstate System to meet the needs of the 21 Century by
assuring that it provides the highest level of service in terms of safety and mobility. Full control of access along the
Interstate mainline and ramps, along with control of access on the crossroad at interchanges, is critical to providing
such service. Therefore, FHWA's decision to approve new or revised access points to the Interstate System under Title
23, United States Code (U.S.C.), Section 111, must be supported by substantiated information justifying and
documenting that decision. The FHWA's decision to approve a request is dependent on the proposal satisfying and
documenting the following requirements.

Point #1: Proposal does not adversely impact operational safety of the existing freeway

An operational and safety analysis has concluded that the proposed change in access does not have a significant
adverse impact on the safety and operation of the Interstate facility (which includes mainline lanes, existing, new, or
modified ramps, and ramp intersections with crossroad) or on the local street network based on both the current and
the planned future traffic projections. The analysis should, particularly in urbanized areas, include at least the first
adjacent existing or proposed interchange on either side of the proposed change in access (Title 23, Code of Federal
Regulations (CFR), paragraphs 625.2(a), 655.603(d) and 771.111(f)). The crossroads and the local street network, to
at least the first major intersection on either side of the proposed change in access, should be included in this analysis
to the extent necessary to fully evaluate the safety and operational impacts that the proposed change in access and
other transportation improvements may have on the local street network (23 CFR 625.2(a) and 655.603(d)). Requests
for a proposed change in access should include a description and assessment of the impacts and ability of the
proposed changes to safely and efficiently collect, distribute, and accommodate traffic on the Interstate facility,
ramps, intersection of ramps with crossroad, and local street network (23 CFR 625.2(a) and 655.603(d)). Each
request should also include a conceptual plan of the type and location of the signs proposed to support each design
alternative (23 U.S.C. 109(d) and 23 CFR 655.603(d)).

An in-depth operational and safety analysis was conducted to study the impacts of the proposed improvements on
the existing freeway. The area of influence of the study included one interchange on either side of the proposed
access points along the mainline and the first major intersection on either side of the proposed change in access
along the arterials.

Several performance measures were used to compare the operations of the existing system under No-Build and
Build conditions. Key measures included freeway densities, intersection delays, and safety under existing and
proposed conditions.
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Three Build Alternatives were considered to address the needs identified for the corridor at each interchange
location. The Build Alternatives performed better than the No-Build Alternative for all intersections within the study
area for the above-identified performance measures. The Build Alternatives also alleviate the congestion points in
the existing system and thus, will be able to serve a significantly higher number of vehicles that would have been
delayed by these bottlenecks under the No-Build conditions. A summary of the traffic operational analyses
performed for the No-Build, TSM&O, and Build Alternatives for SR 804/Boynton Beach Boulevard study area is
provided in Table E-1. A summary of the traffic operational analyses performed for the No-Build, TSM&O, and Build
Alternatives for the Gateway Boulevard study area is provided in Table E-2.

Table E-1: SR 804/Boynton Beach Boulevard Alternatives Operational Analysis Comparison

BUILD ALTERNATIVES
No-Build | TSM&O | Alternative 1: | ATernative 21 \yornative 3:
CDA Streamlined SPUI
CDA
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 542.6 357.0 324.7 258.0 253.4
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 9.0 6.0 5.4 4.3 4.2
° Reduction in Delay from No-Build - 34% 40% 52% 53%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 759.4 558.7 410.7 356.5 330.2
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 12.7 9.3 6.8 5.9 55
° Reduction in Delay from No-Build - 26% 46% 53% 57%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 11734 944.1 668.8 569.4 527.0
E Total Delay Per Vehicle (minutes) (AM +PM Peaks) 19.6 15.7 111 9.5 8.8
° Reduction in Delay from No-Build - 20% 43% 51% 55%
Table E-2: Gateway Boulevard Alternatives Operational Analysis Comparison
BUILD ALTERNATIVES
No-Build | TSM&O Alternative Alternati_ve 2: Alternative 3:
1: Streamlined SPUI
CDA CDA
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 521.5 403.8 317.0 321.9 285.9
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 8.7 6.7 53 54 4.8
° Reduction in Delay from No-Build 23% 39% 38% 45%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 708.2 606.0 339.2 351.8 309.0
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 11.8 101 5.7 5.9 5.2
° Reduction in Delay from No-Build 14% 52% 50% 56%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 1,051.9 937.6 403.3 448.4 365.9
g Total Delay Per Vehicle (minutes) (AM +PM Peaks) 175 15.6 6.7 75 6.1
° Reduction in Delay from No-Build 11% 62% 57% 65%
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A Conceptual Signing Plan was prepared for all Build Alternatives and are provided as part of this SIMR in Appendix O.

In summary, the proposed improvements will not adversely impact the operational safety of the existing freeway.
In fact, the improvements will result in reduced delays of approximately 50 percent at SR 804/Boynton Beach
Boulevard and 65 percent at Gateway Boulevard by Design Year 2040. Queue lengths under No-Build conditions that
cause spillback onto the SR 9/1-95 mainline by Design Year 2040 are eliminated under Build conditions. In addition,
reduced driver frustration will result in crash rate reduction of approximately 56 percent of total crashes at
SR 804/Boynton Beach Boulevard and Gateway Boulevard (review Section 6 and 7 for more detail).

Point #2: A full interchange with all traffic movements at a public road is provided

The proposed access connects to a public road only and will provide for all traffic movements. Less than “full
interchanges” may be considered on a case-by-case basis for applications requiring special access, such as managed
lanes (e.q., transit or high occupancy vehicle and high occupancy toll lanes) or park and ride lots. The proposed
access will be designed to meet or exceed current standards (23 CFR 625.2(a), 625.4(a)(2), and 655.603(d)). In rare
instances where all basic movements are not provided by the proposed design, the report should include a full-
interchange option with a comparison of the operational and safety analyses to the partial interchange option. The
report should also include the mitigation proposed to compensate for the missing movements, including wayfinding
signage, impacts on local intersections, mitigation of driver expectation leading to wrong-way movements on ramps,
etc. The report should describe whether future provision of a full interchange is precluded by the proposed design.

SR 9/1-95 is a public facility and all interchanges within the study area provide full access and will continue to do so
with the proposed interchange improvements.

The interchange improvements will occur at the interchanges of SR 9/1-95 at SR 804/Boynton Beach Boulevard and
SR 9/1-95 at Gateway Boulevard. The proposed access is designed to meet or exceed current standards for federal-
aid projects on the interstate system and conform to American Association of State Highway and Transportation
Officials (AASHTO) and the FDOT design standards.

All basic movements are provided by the proposed design.
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1. Introduction

The Florida Department of Transportation (FDOT) is conducting a Project Development and Environment (PD&E)
Study to identify improvements for the interchanges of SR 9/1-95 at SR 804/Boynton Beach Boulevard and Gateway
Boulevard in Palm Beach County, Florida. The project study area is located in eastern Palm Beach County within the
City of Boynton Beach between SR 9/1-95 at SR 804/Boynton Beach Boulevard to the south and SR 9/1-95 at Gateway
Boulevard to the north.

This Systems Interchange Modification Report (SIMR) is for access modifications proposed to SR 9/1-95 for this project
and follows guidelines provided in the FDOT Interchange Access Request Users Guide. Previously, a Methodology
Letter of Understanding (MLOU) was approved summarizing and documenting all methodology agreements reached
between the Requestor, FDOT’s District Four Interchange Review Team, and FDOT Central Office. This MLOU is
provided in Appendix A. The SIMR documents the existing conditions in the study area, the future year travel demand
forecasts and the analysis of future conditions for the No-Build and Build Alternatives.

1.1 Background

The FDOT made improvements to the SR 9/1-95 mainline, adding a High Occupancy Vehicle (HOV) lane and auxiliary
lanes from south of Linton Boulevard to north of PGA Boulevard in Palm Beach County in the 1990s and 2000s. Minor
interchange improvements were also made to eight (8) of the existing 18 interchanges along this 30-mile long section
of the corridor. At the time of that project, FDOT committed to re-examining the need for short-term and long-term
interchange improvements at the interchanges not improved as a part of this previous SR 9/1-95 mainline project.
FDOT District Four also identified the need to re-examine the 2003 SR 9/1-95 Master Plan Study for Palm Beach County
to develop new improvements to interchanges based on changes in traffic volumes and updated design standards.

FDOT completed an Interchange Master Plan (IMP) for interchanges along SR 9/1-95 in Palm Beach County in
October 2015. The IMP identified short-term and long-term needs and developed design concepts to address traffic
spillback onto SR 9/1-95 mainline, improve interchange operations, reduce congestion, and increase safety near the
interchanges at 17 interchanges within Palm Beach County for the Design Year (2040). The current PD&E Study
interchanges at SR 804/Boynton Beach Boulevard and Gateway Boulevard were a part of this study. The study also
considered Strategic Intermodal System (SIS) connector improvements needed within the project area and is
consistent with plans for the SR 9/1-95 mainline, including the potential extension of SR 9/1-95 Express lanes through
Palm Beach County.

Two previous Interchange Access Requests (IARs) were approved by the FHWA within the area of influence for this
project. An Interchange Operational Analysis Report (IOAR) was completed and approved in March 2013 for SR 9/1-95
at Woolbright Road interchange and an IOAR was approved in March 2011 for SR 9/1-95 at Hypoluxo Road interchange.
A Non-IAR was completed and approved by the Department in May 2014 for interim improvements near the
SR 9/1-95 at Gateway Boulevard interchange. These interim improvements will be a part of the No-Build conditions
for this project. The purpose of this SIMR is to request engineering and operational acceptability of the modifications
proposed to SR 9/1-95 as part of this PD&E Study to address the Design Year (2040) needs at the two study
interchanges. This SIMR has been prepared in accordance with FDOT Policy No. 000-525-015, FDOT Procedure No.
525-030-160, and the FDOT Traffic Forecasting Handbook (Procedure No. 525-030-120).
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1.2 Purpose and Need
1.2.1 Purpose

The primary purpose of this project is to enhance overall traffic operations through Design Year (2040) at the study
interchanges through implementation of operational and capacity improvements that will maintain and improve
mobility, improve safety, support existing and future development, and enhance emergency evacuation and response
times.

1.2.2 Need

The SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges with SR 9/1-95 are an important
component of the Strategic Intermodal System (SIS) in Palm Beach County, Florida and provide a key transportation
element. These interchanges are an important connection for commuters and freight traffic in the region.

The goal of this project is to improve traffic operations at the study interchanges through implementation of
operational and capacity improvements that will maintain and improve mobility, improve safety, support existing and
future development, and enhance emergency evacuation and response times.

The need for the project is based on the following factors:

Transportation Capacity

The study area was initially evaluated by the SR 9/1-95 at SR 804/Boynton Beach Boulevard interchange in Palm Beach
County, Interchange Concept Development Report (June 2014) and the SR 9/1-95 at Gateway Boulevard interchange
in Palm Beach County, Interchange Concept Development Report (June 2014) [CD Reports].

Based on the traffic operations analysis documented in the CD Reports for the two study area interchanges and
adjacent signalized intersections, the existing operational capacity and overall traffic operations (Level of Service) are
deficient. These deficiencies are based on existing and future AM and PM peak hour traffic conditions for ramp
terminal intersections. Without improvements, these intersections will continue to experience excessive delays and
gueue lengths, and will continue to operate below acceptable LOS standards and the two study interchanges will have
insufficient capacity to accommodate the projected travel demand.

Economic Development

The area surrounding the SR 9/1-95 at SR 804/Boynton Beach Boulevard interchange is urbanized containing a mixture
of commercial, industrial, and residential land uses. According to the City of Boynton Beach Future Land Use Map, the
SR 9/1-95 at SR 804/Boynton Beach Boulevard interchange falls within the designated Community Redevelopment
Area (CRA). The residential neighborhoods and business districts within the CRA are intended to be redeveloped by
implementing compact, more intensive urban growth patterns that provide opportunities for more efficient use and
development of infrastructure, land, and other resources and services. The area surrounding the SR 9/1-95 at Gateway
Boulevard interchange is urbanized containing a mixture of residential and recreational land uses to the east and
commercial, office, industrial, and residential activities to the west as part of the Quantum Park Development of
Regional Impact (DRI). According to the City of Boynton Beach Future Land Use Map, the area will continue to support
the noted land uses.
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Population within the vicinity of the SR 804/Boynton Beach Boulevard interchange is anticipated to grow by
approximately 10 percent primarily in the areas northeast and southwest of the interchange during the period from
2005 to 2035. Anticipated population growth within the vicinity of the Gateway Boulevard interchange is 46 percent,
with expected growth primarily east of Seacrest Boulevard and within the Quantum Park DRI during the same period.

Employment in the vicinity of SR 804/Boynton Beach Boulevard is projected to increase approximately 147 percent
primarily in the areas northeast, east, and southwest of the interchange during the period from 2005 to 2035. In the
vicinity of Gateway Boulevard, employment is expected to increase by approximately 173 percent primarily in the
areas west and southeast of the interchange during the same period.

Improving the transportation infrastructure at the study area interchanges and adjacent intersections will support the
redevelopment efforts in the vicinity of these interchanges and the overall vision of the City of Boynton Beach growth
and economic development as identified in the Heart of Boynton Community Redevelopment Plan Update
(April 2014).

Safety
MAP-21 establishes national performance goals for Federal highway programs including:

e Safety - to achieve a significant reduction in traffic fatalities and serious injuries on all public roads.
o System Reliability — to improve the efficiency of the surface transportation system.

MAP-21 continued the Highway Safety Improvement Program (HSIP) as a core Federal program. To receive funding
under this program, States were required to develop Strategic Highway Safety Plans (SHSP). The SHSP is a data-driven,
four to five-year comprehensive plan that establishes statewide goals and objectives to reduce fatalities and serious
injuries.

If no operational and safety improvements are made within the project limits, traffic operations within the
interchange area will progressively worsen, increasing the number of crashes, and deteriorating the access to and
from SR 9/1-95 for users.

Emergency Evacuation and Response Times

SR 9/1-95 and SR 804/Boynton Beach Boulevard serve as part of the emergency evacuation route network designated
by the Florida Division of Emergency Management and Palm Beach County. As designated evacuation facilities, these
roadways are critical in facilitating traffic flow during emergency evacuation periods. SR 804/Boynton Beach
Boulevard is a major east-west corridor in eastern Palm Beach County providing linkage between SR 9/1-95 and
Florida's Turnpike. Both SR 804/Boynton Beach and Gateway Boulevards connect to other major arterials and
highways of the State’s designated evacuation route network.

1.3 Project Location

The project is located in eastern Palm Beach County within the City of Boynton Beach and the project study area
consists of SR 9/1-95, SR 804/Boynton Beach Boulevard and Gateway Boulevard arterial roadways and the on/off-
ramps to/from SR 9/1-95 along these arterials.

SR 9/1-95 at Woolbright Road interchange (MP 13.75) to the south and SR 9/1-95 at Hypoluxo Road interchange (MP
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17.74) to the north are considered as adjacent interchanges to the project study area and are considered for traffic

analysis purposes.

Figure 1-1 provides a Project Location Map and Table 1-1 summarizes the interchange spacing within the SIMR limits.

This SIMR includes two service interchanges along SR 9/1-95: SR 804/Boynton Beach Boulevard (MP 14.75) and

Gateway Boulevard (MP 16.26).

Table 1-1: Interchange Spacing:

Interchange Cross Street

Approximate Cross
Street Centerline

Approximate
Interchange Spacing

Milepost (Miles)
Woolbright Road 13.75 1.00
SR 804/Boynton Beach Boulevard 14.75
151
Gateway Boulevard 16.26
Hypoluxo Road 17.74 148
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2.  Methodology
2.1 Overview

A MLOU was developed to outline the procedures to be used and analysis to be conducted for this SIMR. The MLOU
was approved by FDOT Central Office and District 4 in November 2015 and the signed copy of the MLOU is provided
in Appendix A. This project is agreed to be evaluated under the Programmatic Agreement between FHWA and FDOT.
The following sections summarize the methodology as set forth in the approved MLOU.

2.2 Analysis Years
The years used for the travel demand forecasting are:

e Base Year 2010
e Horizon Year 2040

The forecasting of the traffic volumes is based on the Southeast Florida Regional Planning Model, version 7.0
(SERPM 7.0) which was released in February 2015. The years used for the traffic operational analysis are:

e  Existing Year 2015
e  Opening Year 2020
e Design Year 2040

An Interim Year (2030) analysis was also conducted for this project to evaluate the traffic operational characteristics
of the various alternatives considered for a mid-year between the Open and Design Years for this project.

2.3 Area of Influence

The area of influence included SR 9/1-95 mainline, from Woolbright Road to Hypoluxo Road. Along crossroads, the
area of influence extended from each study interchange ramp terminal intersection to the nearest adjacent signalized
intersection to the east and west of the ramp terminal intersection. The cross street roadway limits and the
intersections that were analyzed in the SIMR are identified below:

e SR 804/Boynton Beach Boulevard from NW 8th Street/Old Boynton Road to Seacrest Boulevard
0 SR 804/Boynton Beach Boulevard at NW 8% Street/Old Boynton Road
0 SR 804/Boynton Beach Boulevard at Industrial Avenue
0 SR 804/Boynton Beach Boulevard at SR 9/1-95 southbound off-ramp
0 SR 804/Boynton Beach Boulevard at SR 9/1-95 northbound off-ramp
0 SR 804/Boynton Beach Boulevard at Seacrest Boulevard
e  Gateway Boulevard from High Ridge Road to Seacrest Boulevard
0 Gateway Boulevard at High Ridge Road
o0 Gateway Boulevard at SR 9/1-95 southbound off-ramp
0 Gateway Boulevard at SR 9/1-95 northbound off-ramp

Systems Interchange Modification Report (SIMR) 6
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0 Gateway Boulevard at Seacrest Boulevard

The below listed adjacent interchanges were included in the traffic operational analysis per the guidance provided in
the FHWA's Traffic Analysis Toolbox Volume Il

e Woolbright Road from SW 8th Street/Corporate Drive to Seacrest Boulevard
0 Woolbright Road at SW 8th Street/Corporate Drive
0 Woolbright Road at SR 9/1-95 southbound off-ramp
0 Woolbright Road at SR 9/1-95 northbound off-ramp
0 Woolbright Road at Seacrest Boulevard
e Hypoluxo Road from High Ridge Road to Seacrest Boulevard
0 Hypoluxo Road at High Ridge Road
0 Hypoluxo Road at SR 9/1-95 southbound off-ramp
0 Hypoluxo Road at SR 9/1-95 northbound off-ramp
0 Hypoluxo Road at Seacrest Boulevard

The area of influence is shown in Figure 2-1.
2.4 Data Collection

The analysis conducted for this SIMR is based on a combination of data that include recent data collection efforts and
additional data available from the FDOT Annual Courts Program. Existing daily vehicle counts and turning movement
counts were conducted to evaluate the 2015 existing conditions and to provide a basis for future traffic analysis within
the study area by the Department under a separate contract and were provided to the PD&E team. The information
presented in this section is a summary from the Traffic Data Collection and Traffic Projections for SR 9/1-95 Interchange
PD&E Studies Report (provided in Appendix B) a companion document to this PD&E Study. The traffic data was
collected between February and May 2015. Daily vehicle and classification counts were conducted for up to seventy-
two (72) hours; peak hour turning movement counts were conducted from 6:00 a.m. to 9:00 a.m. and from 4:00 p.m.
to 7:00 p.m. for the morning and evening peak hours, respectively. The turning movement counts and tube counts
were conducted during typical weekdays (Tuesday, Wednesday and Thursday) and are collected according to the
guidelines in the Project Traffic Forecasting Handbook. Traffic counts were adjusted with appropriate seasonal and
axle correction factors. Historical traffic volume information available from FDOT Florida Traffic Information (FTI)
online website was used to supplement additional data needs.

2.4.1 Traffic Factors

The design traffic factors agreed upon through the MLOU process for use in this study are summarized in Table 2-1.
The T factor is a percentage of heavy vehicles during a 24-hour period. Tt is the percentage of heavy vehicles during
the peak hours. The truck factor (T-factor) was calculated from the recent five-year average of the T-factor from the
FDOT Traffic Online historical count data. The peak hour factors from the turning movement and tube counts will be
utilized for operational analysis for locations with available data. A minimum peak hour factor of 0.95 will be applied
for locations without detailed traffic volume information, which is reflective of the expected conditions with the high
overall level of travel demand in the area of influence.
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Table 2-1: Traffic Factors:

Roadway K® D@ Tos® T
59.0%
- 0 0, 0
SR 9/1-95 8.0% (AM-SB/PM-NB) 7.0% 3.5%
SR 804/Boynton Beach Blvd (West 58.0% 0 0
of 1-95) 0.0% (AM-EB/PM-WB) 3.6% 1.8%
SR 804/Boynton Beach Blvd (East ' 53.6% 3.9% 2 0%
of 1-95) (AM-EB/PM-WB) ' '
Gateway Blvd 56.5% 0 0
(West of 1-95) 0.00 (AM-EB/PM-WB) 51% 2.5%
Gateway Blvd 0% 60.3% 4.4% 2 2%
(East of 1-95) (AM-WB/PM-EB) : :
\Woolbright Rd 52.1%
! 0, 0
(West of 1-95) 0.0% (AM-EB/PM-WB) 3.5% 1.8%
Woolbright Rd ' 53.4% , .
(East of 1-95) (am-wepmgs) | 1 1.6%
Hypoluxo Rd 63.4%
: 0, 0,
(West of 1-95) ) (AM-EB/PM-WB) 3.9% 2.0%
Hypoluxo Rd 9.0% 56.1% . .
(East of I-95) (AM-WB/PM-EB) >0% 2.5%
Other Cross Streets . . .
(West of 1-95) o 00 60.9% 6.1% 3.1%
U7
Other Cross Streets 58,204 3 6% 1.8%
(East of I-95) i o7 o7

Source: (1) FDOT Traffic Online, Year 2014 Traffic Factors;
(2) Existing Year 2015 Traffic Data

2.5 Travel Demand Forecasting

The travel demand modeling and future year AADT forecasts for this project were performed by the Department
under a separate report called Traffic Data Collection and Traffic Projections for SR 9/1-95 Interchange PD&E Studies
(refer Appendix B) and were provided to the PD&E team for developing the Directional Design Hourly Volumes (DDHV)
Forecasts. The Southeast Florida Regional Planning Model (SERPM Version 7.0) was utilized for the development of
future year daily (AADT) traffic projections within the study area. Future traffic forecasts were based on the SERPM,
Version 7.0 and area historical growth rates. The SERPM 7.0 model is the approved and validated model available for
the metropolitan area. The model provided volumes for base (2010) and future (2040) year conditions.

The traffic forecasting methodology used for this project was based on the 2015 AADT (from field data), and 2010 and
2040 SERPM 7.0 model runs volumes. The raw 2040 model volumes were adjusted following the “Factoring
Procedure-Difference Method” per NCHRP report 765. For roadway segments where the SERPM 7.0 2040 model
volumes were lower than the SERPM 7.0 2010 model volumes, or are not included in the SERPM 7.0 network, the
future 2040 AADTs was calculated using the 2015 AADT collected in the field and applying a compounded growth
factor of 0.5%. The Open Year 2020 AADT values were calculated by interpolation between the final 2015 and 2040
AADT values. The future year traffic forecasts developed based on SERPM Version 7.0 included two express lanes in
either direction of travel along SR 9/1-95 within the project study area.

The DDHVs were calculated by applying the K- and D-factors approved in the MLOU. Traffic volumes were then
balanced by holding the mainline volumes and adding and subtracting the ramp volumes. The DDHV turning
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movements were developed by applying existing turning percentages to the intersection approach DDHVs. The
volumes were then balanced along the arterials. The traffic projections developed were checked for reasonableness
and consistency with other on-going studies.

The detailed methodology used for travel demand forecasting and development of design hour traffic volumes is
documented in the approved Traffic Forecasting Technical Memorandum (refer to Appendix C) dated January 2016
for this project.

2.6 Level of Service Criteria

FDOT Topic No. 525-000-006 provides LOS standards for the State Highway System (SHS). The acceptable LOS standard
from this document for the area of influence is LOS “D” for the intersections, freeway, and ramps.

Palm Beach County Comprehensive Plan lists the acceptable LOS standard for all county roadways as LOS “D”.
Gateway Boulevard within the project is a Palm Beach County maintained roadway and follows the Palm Beach County
Comprehensive Plan set LOS standard criteria.

2.7 Traffic Operational Analysis

Analyses of SR 9/1-95 system, SR 804/Boynton Beach Boulevard and Gateway Boulevard arterials, including the
mainline and the interchange ramps, were based on criteria and policies detailed in the FDOT Traffic Analysis
Handbook, March 2014 Edition. Freeway and ramp merge/diverge or weaving operational analyses were conducted
utilizing Highway Capacity Software (HCS 2010). Intersection capacity analyses were conducted using Synchro 9.0
software. Results were reported utilizing the HCM 2000 outputs from Synchro 9 for all alternatives analyzed to
maintain consistency. Synchro 9 software currently does not have the capability of producing HCS 2010 outputs for
complicated cluster phasing or other complicated signal timing/phasing operations. All ramp terminal intersections
within the study area are utilizing cluster phasing. Therefore, HCM 2000 outputs were used for all alternatives to
evaluate performance and to maintain consistency. The MOEs summarized and reported to evaluate the performance
of the Build and No-Build alternatives considered are consistent with the MOEs approved in the MLOU for this project.

When performing operational analysis for the SR 804/Boynton Beach Boulevard, Gateway Boulevard, and adjacent
interchange segments, existing right turn on red (RTOR) values calculated from Existing Year (2015) count data were
used in the Synchro 9 models. For future year analysis, the Right Turn on Red Data Collection and Estimation
Memorandum (2016) prepared by FDOT was utilized. Future year RTOR volumes were calculated, where applicable,
based on intersection type as suggested by the Memorandum and were applied in the future year Synchro models.
The RTOR reductions were applied only to the right-most right turn lane volumes where multiple right turn lanes
existed. The volume in the right-most right turn lanes were calculated by utilizing the actual right turn volume and the
corresponding lane utilization factor.

In addition, lane utilization factors were calculated based on HCM 2010 methodology and applied to the
SR 804/Boynton Beach Boulevard, Gateway Boulevard, and adjacent interchange segments’ Synchro models, when
applicable.

When performing operational analysis for the SR 9/1-95 freeway segments, a service volume of 1,500 vehicles per
hour per lane is assumed to be utilizing the existing HOV facility within the project study area and a maximum service
express lane volume of 1,650 vehicles per hour per lane is assumed to be utilizing any future express lanes. These
assumptions are consistent with recent studies, the FDOT Express Lanes Handbook, and similar facilities that are
currently operational in District 4.
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2.8 Alternatives Considered
The following scenarios were considered for this project:

e  Existing Year 2015 — AM and PM peak hours

e NoBuild Alternative — Open Year 2020, Interim Year 2030, and Design Year 2040 — AM and PM peak hours

e Transportation Systems Management and Operations (TSM&O) Alternative (No-Build conditions with
optimized signal timings) — Open Year 2020, Interim Year 2030, and Design Year 2040 — AM and PM peak
hours

e  Build Alternatives — Open Year 2020, Interim Year 2030, and Design Year 2040 — AM and PM peak hours

The conceptual layouts of the Build Alternatives developed for the study interchanges are included in Section 5.
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3. Existing Conditions

This section provides a discussion and evaluation of existing conditions within the area of influence for the PD&E
Study. This discussion includes existing land use, transportation systems data, existing traffic data, existing operating
conditions, and existing environmental constraints.

3.1 Land Use

The SR 9/1-95 at SR-804/Boynton Beach Boulevard interchange lies within the City of Boynton Beach. The project
area is partially located within the City’s Community Redevelopment Area and is comprised primarily of
transportation land use. The interchange and surrounding area is urbanized consisting of a mix of single and
multifamily residential, commercial, office, light industrial, and public school land uses. According to the City of
Boynton Beach’s Future Land Use Map, the project area remains urbanized with a mix of low and high density
residential and local commercial uses.

The SR-9/1-95 at Gateway Boulevard interchange also lies within the City of Boynton Beach. The project area is
partially located within the City’s Community Redevelopment Area and the Quantum Development of Regional
Impact (DRI). The project area is comprised primarily of transportation land use. The interchange and surrounding
area is urbanized consisting of a mix of single and multifamily residential, commercial, light industrial, and transit
land uses. According to the City of Boynton Beach Future Land Use Map, the project area remains urbanized with a
mix of low and high density residential and local commercial uses.

Existing land use map for the project study area is shown in Figure 3-1.

The proposed improvements associated with the Build Alternatives will require a minimal amount of additional right-
of-way (ROW) and are not anticipated to significantly affect the land use in the area. The character of the study area
remains unchanged and will continue to support the existing and future land uses within the project and surrounding
area maintaining the goals of the City of Boynton Beach’s Future Land Use Map, the Community Redevelopment
Area and Quantum DRI goals.

This project was reviewed by the Environmental Technical Advisory Team (ETAT) agencies through the Efficient
Transportation Decision Making (ETDM) process and assigned a degree of effect of minimal for land use. The Florida
Department of Economic Opportunity (FDEO) assigned the degree of effect as none, the FHWA as minimal, and FDOT
District Four as minimal. The proposed improvements are compatible with the City of Boynton Beach Comprehensive
Plan and supports the plan’s land use element. Effects on the area's character resulting from the project
improvements are anticipated to be minor. The City of Boynton Beach does not have a Future Transportation Map.
The FDOT will coordinate with the City of Boynton Beach to ensure that the project is included on the Future
Transportation Map of the adopted Comprehensive Plan, and the Palm Beach MPO to ensure that funding is
identified for future project phases in the TIP, LRTP, STIP, and FDOT Cost Feasible Plan.
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3.2 Roadway Network

The general characteristics of the roadway facilities located within the project limits are shown in Table 3-1. The data
is based on information gathered from the FDOT’s Roadway Characteristics Inventory, Straight Line Diagrams (SLDs),
Palm Beach County Comprehensive Plan and field reviews conducted for the PD&E Study. Four service interchanges
are located along SR 9/1-95 within the project limits. The existing intersection lane configurations and number of lanes
under existing conditions are depicted in Figure 3-2 through 3-5 for the four service interchanges within the study
area (Woolbright Road, SR 804/Boynton Beach Boulevard, Gateway Boulevard, and Hypoluxo Road).

The SR 9/1-95 interchanges at SR 804/Boynton Beach Boulevard and Gateway Boulevard are the primary focus of this
SIMR. SR 9/1-95 is a limited access highway and a designated SIS facility that provides regional connectivity along east
coast of Florida. The existing typical section consists of four general purpose lanes and one High Occupancy Vehicle
(HOV) lane in each travel direction (northbound/southbound). One auxiliary lane is provided along SR 9/1-95 in each
travel direction between the Gateway Boulevard and SR 804/Boynton Beach Boulevard interchanges. Two
southbound auxiliary lanes in the southbound travel direction and one auxiliary lane in the northbound travel
direction are provided between SR 804/Boynton Beach Boulevard and Woolbright Road interchanges. No auxiliary
lanes are present along SR 9/1-95 between Gateway Boulevard and Hypoluxo Road in either the southbound or

northbound directions.

Table 3-1: Existing Roadway Characteristics

Posted
- Functional Access . . Speed
Roadway Facility Type Classification Class Typical Section Limit
(mph)
L 4 NB GP lanes + 1 NB
Interstate, Urban Principal
SR 9/1-95 Limited Access, | Arterial - Class 1 HOV lane + 4 SB GP Ian_es 65
. +1SB HOV lane + Barrier
SIS Facility Interstate wall
Woolbright Road, West of . Urban Minor 3 EB lanes + 3 WB lanes
SR 9/1-95 Arterial Arterial N/A + raised median 40
Woolbright Road, East of . Urban Minor 2 EB lanes + 2 WB lanes
SR 9/1-95 Arterial 1 )\ terial NAA - TwiTL 3%
SR 804/Boynton Beach Arterial Urban Principal Class 5 3 EB lanes + 3 WB lanes 35
Boulevard, West of SR 9/1-95 Arterial - Other + Raised median
SR 804/Boynton Beach . Urban Principal 2 EB lanes + 2 WB lanes
Boulevard, East of SR 9/1-95 Arterial Arterial - Minor Class 6 + 1 TWLTL 35
Gateway Boulevard, West of . Urban Minor 3 EB lanes + 3 WB lanes
SR 9/1-95 Arterial Arterial N/A + Raised median 35
Gateway Boulevard, East of . 2 EB lanes + 2 WB lanes
SR 9/1-05 Arterial Urban Collector N/A + Raised median 25
Hypoluxo Road, West of . Urban Minor 3 EB lanes + 3 WB lanes
SR 9/1-95 Arterial Arterial N/A + Raised median 45
Hypoluxo Road, East of . Urban Minor 2 EB lanes + 2 WB lanes
SR 9/1-95 Arterial | )\ terial NAA - TwTL 45
NB — northbound, SB — southbound, EB — eastbound, WB — westbound
GP —general purpose, HOV — High Occupancy Vehicle, TWLTL — Two-way Left Turn Lanes
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3.3 Traffic Data

The information presented in this section is a summary of the Traffic Forecasting Technical Memorandum for 1-95
Interchange PD&E Studies Report (refer to Appendix C), a companion document to this PD&E Study. Traffic data was
collected to evaluate the 2015 existing conditions and to provide a basis for future traffic analysis. The traffic counts
were performed during typical weekdays (Tuesday through Thursday) from February 2015 to May 2015 at arterials,
interchange ramps and freeway segments within the project study limits. For each intersection, the traffic data
collection effort consisted of 72-hour approach/departure machine counts for all approaches and 6-hour intersection
Turning Movement Counts (TMCs) (including Right-Turn-On-Red volumes) on three consecutive days. The 6-hour
TMCs were performed during the AM peak period (3 hours, from 6:00 AM to 9:00 AM) and the PM peak period (3
hours, from 4:00 PM to 7:00PM). Based on the traffic volumes on major crossing facilities, 7:30 AM to 8:30 AM and
5:00 PM to 6:00 PM were recommended as AM and PM peak hour for all study intersections.

In order to consider the potential impact to adjacent interchanges and corresponding major intersections, the data
collection and traffic analysis effort were extended to the interchange north and south of the study interchanges, and
signalized intersections east and west of the interchange termini. This study considered 17 intersections listed below:

e Woolbright Road
0 Woolbright Road at SW 8th Street/Corporate Drive
0 Woolbright Road at 1-95 Southbound Off-Ramp
0 Woolbright Road at I-95 Northbound Off-Ramp
0 Woolbright Road at Seacrest Boulevard
e SR 804/Boynton Beach Boulevard Corridor
0 SR 804/Boynton Beach Boulevard at NW 8th Street/Old Boynton Road
0 SR 804/Boynton Beach Boulevard at Industrial Avenue
0 SR 804/Boynton Beach Boulevard at I-95 Southbound Off-Ramp
0 SR 804/Boynton Beach Boulevard at I-95 Northbound Off-Ramp
0 SR 804/Boynton Beach Boulevard at Seacrest Boulevard
e Gateway Boulevard Corridor
0 Gateway Boulevard at High Ridge Road
0 Gateway Boulevard at 1-95 Southbound Off-Ramp
0 Gateway Boulevard at I-95 Northbound Off-Ramp
0 Gateway Boulevard at Seacrest Boulevard
e  Hypoluxo Road Corridor
0 Hypoluxo Road at High Ridge Road
0 Hypoluxo Road at I-95 Northbound Off-Ramp
0 Hypoluxo Road at I-95 Southbound Off-Ramp
0 Hypoluxo Road at Seacrest Boulevard

Locations where the 2015 count data is available from the FDOT annual traffic data collection program and traffic data
for 1-95 mainline was obtained from the District Statistics Unit. For the remaining mainline segments with no 2015
data, the AADT was calculated based on 2012/2013 historical counts and a recommended growth rate of 0.5%. The
following locations along the mainline are provided from the annual count program:
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e 1-95 North of Woolbright Road
e |-95 North of SR 804/Boynton Beach Boulevard
e |-95 North of Gateway Boulevard

Existing 2015 AADT and peak hour volumes were balanced and smoothed for the entire study area following the
approved processes and techniques consistent with the FDOT Project Traffic Forecasting Handbook. It was found that
there were differences between the TMCs and 72-hour road tube counts during the same period at some intersection
approaches. Such differences were mainly due to long queues at intersections, which caused the traffic counter to
double count stopped and/or low speed vehicles. The assessment confirmed that these differences would not have
significant impact on the traffic projections for this PD&E Study.

The existing 2015 balanced peak-hour turning movement volumes as well as the development of 2015 AADT and peak
hour ramp volumes were documented in the companion document, Traffic Forecasting Technical Memorandum for
I-95 Interchange PD&E Studies. For ease of reference, the existing 2015 balanced peak-hour volumes are also shown
in Figures 3-6 through 3-9.

The approved Traffic Forecasting Technical Memorandum that summarizes the Existing Year 2015 and future demand
traffic projection for the PD&E Study is provided in Appendix C.

3.4 Operational Analysis

The Existing Year (2015) level of service conditions were evaluated for the road segments and intersections within the
project study area. Traffic operational analysis were based on the network lane configurations and traffic volumes
presented in the preceding sections of this report. LOS calculations for freeway segments (basic, merge and diverge
areas) and analyses of freeway weaving segments were performed using the Highway Capacity Software (HCS).
Synchro 9 models were developed for computing the LOS of ramp terminal intersections and other intersections
within the study area. Signal timings were developed based on data gathered from Palm Beach County, Traffic
Engineering Division. The existing signal timing information obtained from the SR 9/1-95 Master Plan are included in
Appendix D.

Existing conditions operational analysis LOS calculations and output reports are provided in Appendix E.
3.4.1 SR 9/1-95 Freeway Segments
The results from HCS LOS analysis of the basic freeway segments, ramp merger or diverge sections, and weaving

segments along SR 9/1-95 northbound and southbound directions are summarized in Table 3-2. Figure 3-10 depicts
the existing conditions LOS results from this analysis.
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Table 3-2: Freeway Segment LOS Summary — Existing Year (2015)

FDOT)

AM Peak PM Peak

e . ° PP | e | g | s | D | s | e | | e | 5| o

Volume | Volume Volume | Volume

NORTHBOUND

1 Project Beginning Woolbright Rd BFS 4,349 16.7 8,455 40.0
2 Woolbright Rd Off-Ramp | Diverge 4,349 662 5.2 A 8,455 1,198 15.7
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp | BFS 3,687 14.1 7,257 30.7
4 Woolbright Rd On-Ramp ;Tvg(g‘ﬁsg;tsn Beach | \eave | 5048 | 1361 488 18.9 8778 | 1521 | 1,789 *
5 ;Tvg(g‘ﬁsg;tsn Beach ;'Tvgogé i?;’;t:” Beach | grs 4,560 177 6,989 29.0
6 195 ;Tvz(g‘é i?;’:f;” Beach Gateway Blvd Off-Ramp | Weave | 5,488 928 679 21.3 c | 7953 964 | 1,229 34.7
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 4,809 185 ( 6,724 2715
8 Gateway Blvd On-Ramp Merge 4,809 1,019 26.5 © 6,724 702 30.4
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 5,828 22.8 © 7,426 31.8
10 Hypoluxo Rd Off-Ramp Diverge 5,828 369 <1.0 7,426 1,142 <1.0
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 5,459 21.2 © 6,284 25.1
12 Hypoluxo Rd On-Ramp Project End BFS 6,870 21.3 (¢ 7,279 22.8

pc/mi/In — passenger car per mile per lane
* - Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, a service volume of 1,500 vehicles per hour per lane were assumed as the HOV 2+ system present along SR 9/1-95 within the project limits This HOV 2+ assumed volume
was excluded from the total mainline SR 9/1-95 traffic volumes presented in Figures 3-6 through 3-9 and these updated mainline SR 9/1-95 traffic volumes were used for the HCS analysis as presented in
tables above.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.

1
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Table 3-2: Freeway Segment LOS Summary — Existing Year (2015) — continued

FDOT)

AM Peak PM Peak
i ° PP | et | o | e | | s | e | o | e | | s
Volume | Volume Volume | Volume
SOUTHBOUND
13 Project End Hypoluxo Rd Off-Ramp BFS 8,626 285 D 6,567 20.3
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 8,036 36.3 E 5,297 20.5
15 Hypoluxo Rd On-Ramp Merge 8,036 1,069 * 5,297 578 184
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp | BFS 9,105 47.0 5,875 23.1
17 Gateway Blvd Off-Ramp | Diverge 9,105 732 42.2 5,875 931 30.2
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 8,373 39.2 E 4,944 19.0
19 | 195 | Gateway Blvd On-Ramp Efvgoo“f/f?g;’;tsn Beach | \veave | 9478 | 1105 | 1236 37.3 E | 5549 605 | 1,210 19.4
20 Efvgoo“lfgszgtsn Beach ;Tvgoo“; _BFE’;’;E’” Beach | prs 8,242 38.1 E | 433 16.6
21 g?vzoo‘z igg’r:t;" Beach Woolbright Rd Off-Ramp | Weave | 9,299 | 1,057 | 1,449 31.8 D | 4982 643 | 12310 14.7
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp | BFS 7,850 34.9 D 3,672 141
23 Woolbright Rd On-Ramp Merge 7,850 1,025 30.4 3,672 699 13.9
24 Woolbright Rd On-Ramp Project Beginning BFS 8,875 443 E 4,371 16.8

pc/mi/In — passenger car per mile per lane
* - Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, a service volume of 1,500 vehicles per hour per lane were assumed as the HOV 2+ system present along SR 9/1-95 within the project limits This HOV 2+ assumed volume
was excluded from the total mainline SR 9/1-95 traffic volumes presented in Figures 3-6 through 3-9 and these updated mainline SR 9/1-95 traffic volumes were used for the HCS analysis as presented in
tables above.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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Results indicate that all existing freeway segments operate at LOS D or better, except for the following:

e Northbound SR 9/1-95

(0]

(0]

During the PM peak hour, the freeway segment from the beginning of the project limits to
Woolbright Road off ramp operates at LOS E.

During the PM peak hour, the weaving segment between the Woolbright Road on ramp to the
SR 804/Boynton Beach Boulevard off ramp operates at LOS F

e  Southbound SR 9/1-95

(0]

During the AM peak hour, the freeway segment between the Hypoluxo Road off ramp to the
Hypoluxo Road on ramp operates at LOS E.

During the AM peak hour, the merge from Hypoluxo Road operates at LOS F.

During the AM peak hour, the freeway segment between the Hypoluxo Road on ramp to the
Gateway Boulevard off ramp operates at LOS F.

During the AM peak hour, the diverge to Gateway Boulevard operates at LOS F.

During the AM peak hour, the freeway segment between the Gateway Boulevard off ramp to the
Gateway Boulevard on ramp operates at LOS E.

During the AM peak hour, the weaving segment between the Gateway Boulevard on ramp to the
SR 804/Boynton Beach Boulevard off ramp operates at LOS E.

During the AM peak hour, the freeway segment between the SR 804/Boynton Beach Boulevard
off ramp to the SR 804/Boynton Beach Boulevard on ramp operates at LOS E.

During the AM peak hour, the freeway segment between the Woolbright Road on ramp to the
beginning of the project limits operates at LOS E.

A total of ten locations, out of 24, with failing LOS (E or F) were observed in the Existing Year (2015).

3.4.2 Intersections

SR 9/1-95 at Woolbright Road Interchange Intersections

Existing Year 2015 approach and overall intersection LOS and delay results for intersections along Woolbright Road
Interchange limits are summarized in Table 3-3. Existing Year 2015 approach and overall intersection volume to
capacity (V/C) ratios are summarized in Table 3-4. The existing conditions 95th percentile queue lengths are

summarized in Table 3-5. Figure 3-11 shows the analysis results for this corridor.

The findings indicate that all ramp terminal intersections along SR 9/1-95 and other adjacent intersections are

expected to operate at LOS D or better, except for the following:
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Table 3-3: Woolbright Road Intersections Delay and LOS Summary — Existing Year (2015)

FDOT)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM | PM | AM | PM | AM | PM | AM | PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A BEELS FLAIPEELS
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Woolbright Rd at SW 8 St/Corporate Dr Signalized D D © © D E E 35.2 D 43.4 D
Woolbright Rd at I-95 Southbound Ramps | Signalized D © A A - - 26.2 © 458 D
Woolbright Rd at I-95 Northbound Ramps | Signalized A © © 55.9 E 75.8 E
Woolbright Rd at Seacrest Blvd Signalized (¢ D D E 78.1 E 53.1 D
TOTAL 195.4 218.1
Table 3-4: Woolbright Road Intersections Volume to Capacity Ratio — Existing Year (2015)
Volume to Capacity Ratio
Intersection PT;:?;? d Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
) AMPeak | 0.69 | 0.74 | 0.19 | 0.77 | 0.73 | 0.35 | 0.19 | 0.46 - 0.89 | 0.76 - 0.85
1 | Woolbright Rd at SW 8t St/Corporate Dr
PMPeak | 0.85| 0.88 | 0.08 | 0.54 | 0.81 | 0.54 | 0.58 | 0.88 - 0.79 | 0.57 - 0.92
) AM Peak - 0.72 | 0.87 | 0.84 | 0.39 - 0.89 - 0.55 0.91
2 | Woolbright Rd at 1-95 Southbound Ramps
PM Peak - 0.79 | 050 | 0.55 | 0.53 - 1.39 - 0.42 0.83
) AM Peak | 0.89 | 0.45 - - 0.68 | 1.24 | 0.65 - 0.20 - - - 1.00
3 | Woolbright Rd at I-95 Northbound Ramps
PMPeak | 1.15 | 0.52 - - 0.67 | 1.18 | 1.19 - 0.35 - - - 121
) AM Peak | 0.29 | 1.18 - 0.54 | 0.70 0.96 | 0.37 - 0.62 | 0.89 - 0.99
4 | Woolbright Rd at Seacrest Blvd
PMPeak | 0.65 | 0.90 - 0.61 | 0.73 1.07 | 0.75 - 0.75 | 0.80 - 0.92

= Movement with volume to capacity ratios exceeding 1.00.
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Table 3-5: Woolbright Road Intersections 95 Percentile Queue Length Summary — Existing Year (2015)

Queues (feet)
. . . Remarks
Intersection Time Period Eastbound Westbound Northbound Southbound
Left Thru Right | Left Thru Right Left | Thru | Right Left Thru | Right
AM Peak 130 #400 105 #227 | #469 174 40 115 - #269 294 -
1 | Woolbright Rd at SW PM Peak 234 | #890 | 68 | 75 | #750 | 263 | 181 | 357 | - 213 | 258 | - | Signalized
8t St/Corporate Dr Intersection
Existing Storage Length (ft) 200 1,000 150 200 1,320 350 1,000 1,000 200 1,000
AM Peak - 280 m#434 | #484 ml - - - - 344 - 0
o | WoolbrightRd at|-95 PM Peak - 189 | m37 | 20 [ m1o - - - - | wses |- o | Signalized
Southbound Ramps Intersection
Existing Storage Length (ft) - 1,320 | 1,320 | 730 730 _ 1,800 - 150
AM Peak #413 m0 - - m329 | m#861 195 - 0 - - -
3 | Woolbright Rd at I-95 PM Peak #739 | maL | - -~ | mass [meera | #saa | - | o i [ - | Signalized
Northbound Ramps Intersection
existing Storage Length () | 730 | 730 [ 0 | o> [0 il = N @000 |
AM Peak 60 #3803 - 86 391 - #329 | 168 - 126 #339 -
4| WoolbrightRd at PM Peak 146 | #896 | - | 104 | 611 -~ | waz2 | 331 | - | #arr | 24 | - | Signalized
Seacrest Blvd Intersection
Existing Storage Length (ft) | 150 1,480 150 1,000 450 1,000 150 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movement with queues exceeding available storage.
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Ramp Terminal Intersections:

e  Woolbright Road at SR 9/1-95 northbound ramp terminal Intersection operates at LOS E in the AM
and PM peak hours.

Other Project Intersections:

e  Woolbright Road at Seacrest Boulevard operates at LOS F during the AM peak hour.

Traffic volumes are not expected to exceed available capacity, except for the following movements:
Ramp Terminal Intersections:

e  Woolbright Road at SR 9/1-95 Southbound Ramps
o0 V/Cratio of 1.39 in the PM peak hour was observed for the southbound left movement.
e  Woolbright Road at SR 9/1-95 Northbound Ramps
o0 V/C ratio of 1.00 in the AM peak hour and 1.21 in the PM peak hour was observed for the
overall intersection.
0 V/Cratio of 1.15 in the PM peak hour was observed for the eastbound left movement.
o0 V/C ratio of 1.24 in the AM peak hour and 1.18 in the PM peak hour was observed for the
westbound right movement.
0 V/Cratio of 1.19 in the PM peak hour was observed for the northbound left movement

Other Project Intersections:

e  Woolbright Road at Seacrest Boulevard
0 V/Cratio of 1.18 in the AM peak hour was observed for the eastbound thru movement.
o0 V/Cratio of 1.07 in the PM peak hour was observed for the northbound left movement.

In addition, review of queue lengths at the SR 9/1-95 ramp terminal intersections indicated that no spillback onto
SR 9/1-95 mainline traffic occurs currently. However, queue lengths exceeding available storages were observed along
eastbound and westbound Woolbright Road near the SW 8th Street/Corporate Drive, SR 9/1-95 southbound and
northbound ramp terminal intersections for certain left and right turning movements.

SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange Intersections

Existing Year 2015 approach and overall intersection LOS and delay results for intersections along SR 804/Boynton
Beach Boulevard interchange limits are summarized in Table 3-6. Existing Year 2015 approach and overall intersection
V/C ratios are summarized in Table 3-7. The existing conditions 95" percentile queue lengths are summarized in Table
3-8. Figure 3-12 shows the analysis results for this corridor.

The findings indicate that all ramp terminal intersections along SR 9/1-95 and other adjacent intersections are
expected to operate at LOS D or better except for the following:
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Table 3-6: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Existing Year (2015)

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound | Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A BEELR PL ety
Average Average
LOS | LOS | LOS LOS LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized C E C E E D E E 37.7 D 66.0 E
SR 804/Boynton Beach Bivd at Industrial Ave Signalized A A c E E E E 116 - 25 | ¢
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized C A A - C D 79.3 E 21.7 ©
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized A D E - - 33.0 © 84.6
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized D © © D D E E 52.4 D 40.3 D
TOTAL 214.0 235.1
Table 3-7: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — Existing Year (2015)
Volume to Capacity Ratio
Intersection PT;:?;? d Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
1 | SR804/Boynton Beach Bivd and NW 8t st/old AM Peak | 0.06 | 0.54 - 045|043 | 023 | 0.26 | 0.67 - 1089|017 - 0.62
Boynton Rd PM Peak | 0.52 | 0.82 - 0.31 | 0.72 | 1.20 | 0.25 | 0.50 - |o081|019 - 0.92
. AM Peak | 0.34 | 0.64 - 0.09 | 0.48 - - 0.02 | 0.01 - 0.67 | 0.17 0.65
2 | SR 804/Boynton Beach Blvd and Industrial Ave
PM Peak | 0.38 | 0.49 - 0.01 | 0.75 - - 0.03 | 0.01 - 0.75 | 0.14 0.75
3 | SR 804/Boynton Beach Blvd and I-95 Southbound AMPeak | - | 1341 052 | 047 | 0.33 - - - - 088 | - 0.54 0.92
Ramps PMPeak | - | 094 | 027 | 025 059 - . - - 107 | - 0.55 0.82
4 | SR 804/Boynton Beach Bivd and I-95 Northbound AM Peak | 1.03 | 0.55 - - | 052|030 (103 - 045 | - - - 0.84
Ramps PM Peak | 0.90 | 048 | - - 078|029 [ 220 | - 1.27 | - - - 0.99
AM Peak | 0.27 | 0.56 - 0.22 | 0.29 - 0.84 | 0.31 - 0.26 | 0.95 - 0.68
5 | SR 804/Boynton Beach Blvd and Seacrest
PM Peak | 0.77 | 0.60 - 0.34 | 0.59 - 0.85 | 0.61 - 0.30 | 0.77 - 0.84

= Movements with volume to capacity ratios exceeding 1.00.
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Table 3-8: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — Existing Year (2015)

Queues (feet)
Intersection Time Period Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right | Left | Thru | Right Left | Thru | Right | Left | Thru | Right
SR 804/Boynton AM Peak 16 444 - 111 | 274 141 72 | 213 - #334 | 104 - o
1 B,\T\?\fgtﬁlgsg%d PM Peak 79 | 502 | - |moo| 407 | #1268 106 | 309 | - [ 253 | 140 [ - | r‘?’t'g:‘sa;'czteign
Boynton Rd Existing Storage Length (ft) | 280 1,000 320 | 1,045 | 260 140 1,000 380 1,000
SR 804/Boynton AM Peak m31 | 307 - m4 | 197 - - 13 9 - 155 | 70 Signalzed
2 | BeachBlvdand PM Peak mi6 | 283 - ml | 1,023 - - 16 10 - 208 | 63 | °Cition
Industrial Ave Existing Storage Length (ft) | 230 1,045 150 840 1,000 1,000 1,000 340
SR 804/Boynton AM Peak - #1,070 | 33 31 0 - - - - 275 - 0
3| 198 Southbound P peak _pson | o [mo[mi2 [l L s ] 0 | B
Ramps Existing Storage Length (ft) - 840 840 | 370 | 370 250
SR 804/Boynton AM Peak m10 | mi159 - - | m323 | mi73 | #179 | - 70 - - -
4 Igzalc\lr;i'r‘]’soau”: y PM Peak m7 | m2 - - | sor | mza | #7114 | - |#880 | - - |, r?t'grr‘:;';telgn
Ramps Existing Storage Length (ft) | 370 | 370 -I 2730 | 300 | 1,630 300
SR 804/Boynton AM Peak 148 548 - 47 | 199 - #263 | 151 - 88 | #396 | - Signalzed
5 Beach Blvd and PM Peak m154 | m367 - 76 467 - #336 | 332 - 76 267 - Intersection
Seacrest Blvd Existing Storage Length (ft) | 250 2,730 250 1,000 190 1,000 180 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95™ percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movement with queues exceeding available storage.
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Ramp Terminal Intersections:

e SR 804/Boynton Beach Boulevard at SR 9/1-95 southbound ramp terminal Intersection operates at
LOS E in the AM peak hour.

e SR 804/Boynton Beach Boulevard at SR 9/1-95 northbound ramp terminal Intersection operates at
LOS F in the PM peak hour.

Other Project Intersections:

e SR 804/Boynton Beach Boulevard at NW 8t Street/Old Boynton Road operates at LOS E in the PM
peak hour.

Traffic volumes are not expected to exceed available capacity, except for the following movements:
Ramp Terminal Intersections:

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Southbound Ramps
0 V/Cratio of 1.34 in the AM peak hour was observed for the eastbound thru movement.
o0 V/Cratio of 1.07 in the PM peak hour was observed for the southbound left movement.
e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps
o0 V/Cratio of 1.03 in the AM peak hour was observed for the eastbound left movement.
o V/C ratio of 1.03 in the AM peak hour and 1.21 in the PM peak hour was observed for the
northbound left movement.
o0 V/Cratio of 1.27 in the PM peak hour was observed for the northbound right movement.

Other Project Intersections:

e SR 804/Boynton Beach Boulevard at NW 8™ Street/Old Boynton Road
0 V/Cratio of 1.20 in the PM peak hour was observed for the westbound right movement.

In addition, review of the queue lengths at the SR 9/1-95 ramp terminal intersections indicate that no spillbacks onto
SR 9/1-95 mainline traffic occurs currently. However, queue lengths exceeding available storages were observed along
SR 804/Boynton Beach Boulevard and some adjacent cross streets to SR 804/Boynton Beach Boulevard for certain left
and right turning movements and are highlighted in Table 3-8. These queue backups were also observed during field
reviews and replicated existing operations along SR 804/Boynton Beach Boulevard accurately.

SR 9/1-95 at Gateway Boulevard Interchange Intersections

Existing Year 2015 approach and overall intersection LOS and delay results for intersections along Gateway Boulevard
interchange limits are summarized in Table 3-9. Existing Year 2015 approach and overall intersection V/C ratios are
summarized in Table 3-10. The existing conditions 95th percentile queue lengths are summarized in Table 3-11.
Figure 3-13 shows the analysis results for this corridor.

The analysis conducted for this interchange utilized the Year 2015 geometric conditions near the SR 9/1-95 and
Gateway Boulevard ramp terminal interchange and does not consider the recent Year 2016 restriping improvements
implemented through a non-IAR completed and approved by the Department in May 2014. The reason for not
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Table 3-9: Gateway Boulevard Intersections Delay and LOS Summary — Existing Year (2015)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound | Southbound
AM | PM | AM PM AM | PM | AM | PM
Location Type Peak | Peak | Peak Peak Peak | Peak | Peak | Peak SLgHE P PRels
Average Average
LOS | LOS | LOS LOS LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized 11.7 15.4
Gateway Blvd at High Ridge Road Signalized 61.5 37.7
Gateway Blvd at I-95 Southbound Ramps Signalized 195.0 146.4
Gateway Blvd at I-95 Northbound Ramps Signalized 36.4 D 63.0
Gateway Blvd at Seacrest Blvd Signalized 49.0 D 40.8 D
TOTAL 353.6 303.3

Table 3-10: Gateway Boulevard Intersections Volume to Capacity Ratio — Existing Year (2015)

Volume to Capacity Ratio
Intersection PT;:]OG d Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
) AM Peak | 0.44 | 0.48 - 0.61 | 0.29 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.49
1 | Gateway Blvd at Quantum Village
PM Peak | 0.60 | 0.35 - 0.46 | 0.57 | 0.01 | 0.04 | 0.01 - 0.59 | 0.18 - 0.58
o AM Peak | 0.55 | 0.98 | 0.28 | 0.70 | 0.56 | 0.54 | 0.35 | 1.42 - 0.80 | 0.79 - 0.84
2 | Gateway Blvd at High Ridge Road
PMPeak | 0.72 | 0.56 | 0.09 | 0.56 | 0.77 | 0.46 | 0.55 | 1.27 - 0.78 | 0.77 - 0.77
- 0.63 | 1.65 | 0.25 | 0.41 - - - - 0.42 - 2.80 1.30
3 | Gateway Blvd at I-95 Southbound Ramps AM Peak
PM Peak - 117 | 1.93 | 0.10 | 0.70 - - - - 0.26 - 1.52 1.27
0.47 | 0.28 - - 0.76 | 0.54 | 0.92 - 0.27 - - - 0.66
4 | Gateway Blvd at I-95 Northbound Ramps AM Peak
PM Peak | 0.33 | 0.37 - - 0.78 | 0.23 | 1.16 - 0.61 - - - 0.69
AM Peak | 0.71 | 054 | 0.39 | 0.11 | 0.91 - 0.82 | 0.23 - 0.10 | 1.05 - 0.88
5 | Gateway Blvd at Seacrest Blvd
PM Peak | 0.56 | 0.78 | 0.27 | 0.18 | 0.54 - 0.77 | 0.53 - 0.22 | 0.87 - 0.81

= Movements with volume to capacity ratios exceeding 1.00.
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Table 3-11: Gateway Boulevard Intersections 95™ Percentile Queue Length Summary — Existing Year (2015)

Queues (feet)
Intersection Time Period Eastbound Westbound Northbound Southbound Remarks
Left | Thru Right Left Thru | Right | Left | Thru | Right | Left | Thru Right
. Bivd and AM Peak 53 | 343 - m140 14 71 0 - 52 61 - —
ateway Blvd an - - - ignalize
1 Quantum Village _ PM Peak 131 213 m55 755 mO 12 0 104 76 Intersection
Existing Storage Length (ft) | 120 1,000 100 850 1,000 | 1,000 1,000 130 1,000
c Bivd and AM Peak 191 | #562 179 m#310 | m353 | m268 | 139 | 246 - 363 310 - Sianalized
ateway Blvd an . - ignalize
2 High Ridge Road PM Peak 203 309 66 m118 m#638 | m221 | 191 219 301 248 Intersection
Existing Storage Length (ft) | 250 850 350 400 800 480 230 1,000 150 1,000
AM Peak - | m174 | m#1,330 0 0 - - - - 94 - #1,263 o
3 | GatewayBlvdand PM Peak - | #s00 | #9094 | mo | m37 | - | - - [ms | - | #izer | Sinalized
[-95 SB Ramps — Intersection
Existing Storage Length (ft) [J| 800 | s00 250 | 250 650 2,560
vd and AM Peak 12 2 - - m280 | m141 | #402 - 126 - - - nalized
4| GatewayBlvdan PM Peak mo | mi5 - - m271 | m104 | #727 | - | 310 | - - i Signalize
I-95 NB Ramps Intersection
Existing Storage Length (ft) | 250 | 250 || 70 [ 0 [ o0 [z =~ |
Bivd and AM Peak 134 545 368 37 #858 - #336 | 145 - 39 #422 - ianalized
5 | GatewayBlvdan PM Peak 88 | 898 | 185 36 | 4712 | - | 282 | 301 | - | 63 |#367 | - Signalize
Seacrest Blvd — Intersection
Existing Storage Length (ft) | 300 760 780 1,000 100 1,000 130 1,000

1) The # footnote indicates that the volume for the 95" percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movement with queues exceeding available storage.
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including the recent changes into the analysis was to maintain consistency between the analysis geometry and the
geometry when traffic data was collected between February 2015 and May 2015.

The findings indicate that all ramp terminal intersections along SR 9/I-95 and other adjacent intersections are
expected to operate at LOS D or better except for the following:

Ramp Terminal Intersections:

e Gateway Boulevard at SR 9/1-95 southbound ramp terminal Intersection operates at LOS F in the
AM and PM peak hours.

e Gateway Boulevard at SR 9/1-95 northbound ramp terminal Intersection operates at LOS E in the
PM peak hour.

Other Project Intersections:

e Gateway Boulevard at High Ridge Road operates at LOS E during the AM peak hours.
Traffic volumes are not expected to exceed available capacity, except for the following movements:

Ramp Terminal Intersections:

e Gateway Boulevard at SR 9/1-95 Southbound Ramps
o V/C ratio of 1.30 in the AM peak hour and 1.27 in the PM peak hour was observed for the
overall intersection.
0 V/Cratio of 1.17 in the PM peak hour was observed for the eastbound thru movement.
o0 V/C ratio of 1.65 in the AM peak hour and 1.93 in the PM peak hour was observed for the
eastbound right movement.
o0 V/C ratio of 2.80 in the AM peak hour and 1.52 in the PM peak hour was observed for the
southbound right movement.
e Gateway Boulevard at SR 9/1-95 Northbound Ramps
0 V/Cratio of 1.16 in the PM peak hour was observed for the northbound left movement.

Other Project Intersections:

e Gateway Boulevard at High Ridge Road
0 V/Cratio of 1.42 in the AM peak hour and 1.27 in the PM peak hour for the northbound shared
thru and right movement.
e Gateway Boulevard at Seacrest Boulevard
0 V/Cratio of 1.05 in the AM peak hour for the southbound thru movement.

In addition, review of the queue lengths at the SR 9/1-95 ramp terminal intersections indicate that no spillbacks onto
SR 9/1-95 occurs currently. However, queue lengths exceeding available storages were observed along eastbound
Gateway Boulevard between High Ridge Road and the SR 9/1-95 southbound ramp terminals along with a few left
turns backing into mainline along eastbound and westbound Gateway Boulevard near Quantum Village and Seacrest
Boulevard intersections. These queue backups were also observed during field review and replicated existing
operations along Gateway Boulevard accurately.
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SR 9/1-95 at Hypoluxo Road Interchange Intersections

Existing Year 2015 approach LOS and overall intersection LOS and delay results for intersections along Hypoluxo Road
interchange limits are summarized in Table 3-12. Existing Year 2015 approach and overall intersection V/C ratios are
summarized in Table 3-13. The existing conditions 95th percentile queue lengths are summarized in Table 3-14.
Figure 3-14 shows the analysis results for this corridor.

The findings indicate that all ramp terminal intersections along SR 9/1-95 and other adjacent intersections are
expected to operate at LOS D or better except for the following:

Ramp Terminal Intersections:

e Hypoluxo Road at SR 9/1-95 northbound ramp terminal Intersection operates at LOS E in the PM
peak hour.

Traffic volumes are not expected to exceed available capacity, except for the following movements:
Ramp Terminal Intersections:

e Hypoluxo Road at SR 9/1-95 Southbound Ramps
0 V/Cratio of 1.10 in the PM peak hour was observed for the eastbound thru movement.
e Hypoluxo Road at SR 9/1-95 Northbound Ramps
o0 V/Cratio of 1.04 in the PM peak hour was observed for the westbound thru movement.
0 V/Cratio of 1.21 in the PM peak hour was observed for the northbound left movement.

In addition, review of the queue lengths at the SR 9/1-95 ramp terminal intersections indicate that spillbacks onto
adjacent lanes occur at the southbound ramps currently. Queue lengths exceeding available storages were observed
along eastbound Woolbright Road between the SR 9/1-95 northbound and southbound ramp terminals along with a
few left turns backing into mainline along eastbound and westbound Woolbright Road near the Seacrest Boulevard
intersections.

3.5 Existing Transit Operations

Bus services exist along SR 804/Boynton Beach Boulevard and Gateway Boulevard corridor within the study area. Bus
route 73 operated by Palm Tran agency in Palm Beach County runs along SR 804/Boynton Beach Boulevard from
SR 7/US-441 to SR 5/US-1. Palm Tran Bus route 70 runs along Seacrest Boulevard from Lantana Road to Delray Beach
connecting the Boynton Beach Tri-Rail station along Gateway Boulevard. These bus routes provide services with
headways of approximately 30-60 minutes during weekday peak periods.

No transit services are currently provided along SR 9/1-95 throughout the project limits. It is anticipated that
implementation of the potential SR 9/1-95 Express Lanes project will facilitate operation of new express bus services
along SR 9/1-95, similar to the current SR 9/1-95 Express bus services in Miami-Dade and Broward counties.
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Table 3-12: Hypoluxo Road Intersections Delay and LOS Summary — Existing Year (2015)

Approach LOS .
Overall Intersection
Eastbound | Westbound | Northbound | Southbound
AM [ PM | AM | PM | AM | PM | AM | PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A BREE PL ety
Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)
Hypoluxo Rd at High Ridge Rd Signalized E E 215 © 21.9 ©
Hypoluxo Rd at 1-95 Southbound Ramps | Signalized E 37.8 D 54.8 D
Hypoluxo Rd at I-95 Northbound Ramps | Signalized - 35.1 D 68.2 E
Hypoluxo Rd at Seacrest Blvd Signalized E E 27.2 C 415 D
TOTAL 121.6 186.4
Table 3-13: Hypoluxo Road Intersections Volume to Capacity Ratio — Existing Year (2015)
. Volume to Capacity Ratio
Intersection P-Z:?(? d Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
0.04 | 0.65 - 0.63 | 0.22 - 0.26 | 0.69 - 0.30 | 0.33 - 0.66
1 | Hypoluxo Rd at High Ridge Rd AM Peak
PM Peak | 0.38 | 0.41 - | 047 | 063 - | 056 | 078 - |023]038]| - 0.66
AM Peak - 0.57 | 0.73 | 095 | 0.20 - - - - 0.59 | 0.71 | 0.68 0.88
2 | Hypoluxo Rd at I-95 Southbound Ramps
PM Peak - 1.10 | 0.37 | 0.45 | 0.76 - - - - 0.48 | 0.62 | 0.98 1.00
0.60 | 0.51 - - 0.72 | 0.52 | 0.60 - 0.57 - - 0.68
3 | Hypoluxo Rd at I-95 Northbound Ramps AM Peak
PM Peak | 045 | 0.64 | - - | 104 | 053 | 121 | - 090 | - - 0.91
AM Peak | 0.08 | 0.30 | 0.14 | 0.08 | 0.36 - 070 | 0.71 | 0.14 - 0.27 | 0.27 0.40
4 | Hypoluxo Rd at Seacrest Blvd
PM Peak | 0.43 | 0.56 | 0.34 | 0.39 | 0.53 - |08 | 078 | 02 | - |055]| 043 0.60
= Movements with volume to capacity ratios exceeding 1.00.
L _____________________________________________________________________________________________________________________________________________________________________________________________|
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Table 3-14: Hypoluxo Road 95" Intersections Percentile Queue Length Summary — Existing Year (2015)

Queues (feet)
Intersection Time Period Eastbound Westbound Northbound Southbound Remarks
Left | Thru Right Left Thru | Right Left | Thru | Right | Left | Thru | Right
AM Peak 12 617 - m152 202 - 71 186 - 69 106 -
o | Hypoluxo Rd and High PM Peak 29 | 317 | - ms7 | 729 | - | 163 | 272 | - | 54 | 144 | - | Signalized
Ridge Road Existing Storage Length (ft) | 150 1,000 150 1,450 200 1,000 150 1,000 Intersection
AM Peak - 602 692 #562 1 - - - - 195 | 236 | #238
3 | HypoluxoRdand I-95 PM Peak - | #e00 | 149 mo mo - - - ~ | 331 | 427 | #823 | Signalized
S8 Ramps Existing Storage Length (ft) - 1,450 | 1,450 340 340 200 Intersection
AM Peak 762 190 - - 328 308 135 - 260 - - -
4 | Hypoluxo Rd and I-95 PM Peak m3 | m37 - i #525 | 163 | #595 | - | #eil | - - i Signalized
NB Ramps - Intersection
Existing Storage Length (ft) | 340 | 340 | cco [ soo | 1200
AM Peak m21 | 178 70 33 301 - 216 220 65 - 63 86 o
5 | HypoluxoRdand PM Peak m142 | 557 | m289 | 97 | so1 | - | 340 | 337 | 115 | - | 133 | 113 | Signalized
Seacrest Blvd — Intersection
Existing Storage Length (ft) 200 800 200 150 1,000 500 | 1,000 | 1,000 1,000 100

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movement with queues exceeding available storage.

L _____________________________________________________________________________________________________________________________________________________________________________________________|
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3.6 Crash Data Analysis

Vehicular crash data along SR 804/Boynton Beach Boulevard and SR 9/1-95 was obtained from the FDOT Crash Analysis
Reporting System (CARS). CARS is a database maintained annually by FDOT for crashes reported along state highway
facilities. The database provides information on various characteristics associated with each crash including: collision
type, severity, weather conditions, road surface conditions and date/time information. Crash data along Gateway
Boulevard was obtained from the University of Florida’s Signal Four Analytics system and the Palm Beach County
Sherriff’s Office as Gateway Boulevard is a non-state roadway. Data from the latest available five years (2010 to 2014)
was downloaded. The crashes were analyzed to make an assessment of safety conditions along SR 9/1-95 and arterial
roadways within the project limits and study interchanges.

A detailed Safety Analysis Technical Memorandum was prepared for this PD&E Study and is provided as Appendix F.
Crash data analysis was performed for the below sections

SR 9/1-95 at SR 804/Boynton Beach Boulevard
SR 9/1-95 at Gateway Boulevard

SR 804/Boynton Beach Boulevard

Gateway Boulevard

HowDdE

A brief summary of the findings from the technical memorandum are discussed in this section.
3.6.1 SR 9/1-95 at SR 804/Boynton Beach Boulevard

The data along SR 9/1-95 at Boynton Beach Boulevard within the study limits showed a total of 360 crashes occurring
during the five-year study period. The number of crashes involving injuries was 151 (42 percent). This segment of
SR 9/1-95 recorded two fatal crashes during the study period. Rear-end collisions were the leading type of crashes along
the study segment, accounting for 126 (35 percent) crashes during the five-year period. Sideswipe and fixed object
crashes were the next leading types of crashes, accounting for 74 (21 percent) and 57 (16 percent), respectively. A
majority of the crashes occurred during daytime (68 percent) and under dry conditions (70 percent). Crashes occurring
during night time conditions was at 25 percent of the total number of crashes during the five-year period. Table 3-15
shows the crash summary for the study period. Table 3-16 summarizes the crashes for the study period by vehicle type
and Table 3-17 summarizes the crash severity for the study period.

Raw crash data obtained from FDOT Safety Office and detailed crash data analyses with crash pattern tables and
charts are included in the Safety Analysis Technical Memorandum provided in Appendix F.
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Table 3-15: SR 9/1-95 at SR 804/Boynton Beach Boulevard Crash Summary (2010 to 2014)

Number of Crashes 5-Year Percent Mean

Crash Type Year Total of Total Crashes

2010 | 2011 | 2012 | 2013 | 2014 Crashes Per Year
Rear-End 24 22 16 31 33 126 35.0% 25.2
Head On 0.0% 0.0
Angle 0.6% 0.4
Left Turn 0 0 0 0 0 0.0% 0.0
Right Turn 0 0.0% 0.0
Sideswipe 21 11 11 18 13 74 20.6% 14.8
Backed Into 0 0 0 0 0 0 0.0% 0.0
Collision with Parked Car 0 0.6% 0.4
Collision with Pedestrian 0 0.0% 0.0
Collision with Bicycle 0 0 0 0 0 0.0% 0.0
Fixed Object 12 10 16 11 8 57 15.8% 11.4
Ran off Road 0 0 1 0.3% 0.2
Overturned 4 0 10 2.8% 2.0
Other 11 18 11 19 29 88 24.4% 17.6
TOTAL CRASHES 73 65 58 81 83 360 100.0% 72.0

Vehicle Type Count of Crashes Percent of Total
Bicycle 0 0.0%
Pedestrian 0 0.0%
Truck 0 0.0%
Motorcycle/Moped 3 0.8%

Car 316 87.8%
Other 41 11.4%
Total 360 100.0%

Vehicle Type 2010 | 2011 | 2012 | 2013 | 2014 | Total | Percent of Total
PDO* Crashes 37 38 36 44 50 207 57.5%
Injury Crashes 33 27 22 36 33 151 41.9%
Fatal Crashes 1 0 0 1 0 2 0.6%
Total Crashes 73 65 58 81 83 360 100.0%

*Property Damage Only

3.6.2 SR 9/1-95 at Gateway Boulevard

Table 3-17: SR 9/1-95 at SR 804/Boynton Beach Boulevard Crash Severity Summary (2010 to 2014)

FDOT\

Table 3-16: SR 9/1-95 at SR 804/Boynton Beach Boulevard Crash Summary by Vehicle Type (2010 to 2014)

The data along SR 9/1-95 at Gateway Boulevard within the study limits showed a total of 406 crashes occurring during
the five-year study period. Injuries were recorded for 167 crashes (41 percent) and three fatal crashes were recorded
during the study period. Rear-end collisions were the leading type of crashes along the study segment, accounting for
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176 crashes (43 percent). Sideswipe and fixed object crashes were the next leading types of crashes, accounting for 82
(20 percent) and 47 (12 percent), respectively. A majority of the crashes occurred during daytime (62 percent) and
under dry conditions (72 percent). Crashes recorded during night time conditions accounted for 31 percent of the
crashes occurring during the five-year period. Table 3-18 shows the crash summary for the study period. Table 3-19
summarizes the crashes for the study period by vehicle type and Table 3-20 summarizes the crash severity for the study
period.

Raw crash data obtained from FDOT Safety Office and detailed crash data analyses with crash pattern tables and
charts are included in the Safety Analysis Technical Memorandum provided in Appendix F.

Table 3-18: SR 9/1-95 at Gateway Boulevard Crash Summary (2010 to 2014)

Number of Crashes 5.Vear cercent Mean
Crash Type Year Total of Total Crashes
2010 2011 | 2012 2013 2014 Crashes per vear
Rear-End 32 34 33 37 40 176 43.3% 35.2
Head On 0 2 3 0.7% 0.6
Angle 0 0 0 0.2% 0.2
Left Turn 0 0 1 0.2% 0.2
Right Turn 0 0 0 0 0 0 0.0% 0.0
Sideswipe 31 7 12 19 13 82 20.2% 16.4
Backed Into 0 1 0 0 0 0.2% 0.2
Collision with Parked Car 0 1 0 0 1 0.5% 0.4
Collision with Pedestrian 0 0 0 1 0 0.2% 0.2
Collision with Bicycle 0 0 0 0 0 0 0.0% 0.0
Fixed Object 8 13 9 8 9 47 11.6% 9.4
Ran off Road 1 0 0 0 0 0.2% 0.2
Overturned 0 0 1 4 8 2.0% 1.6
Other 6 19 13 25 20 83 20.4% 16.6
TOTAL CRASHES 80 78 67 91 90 406 100.0% 81.2
Table 3-19: SR 9/1-95 at Gateway Boulevard Crash Summary by Vehicle Type (2010 to 2014)
Vehicle Type Count of Crashes Percent of Total

Bicycle 0 0.0%

Pedestrian 1 0.2%

Truck 0 0.0%

Motorcycle/Moped 3 0.7%

Car 366 90.3%

Other 36 8.8%

Total 406 100.0%
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Table 3-20: SR 9/1-95 at Gateway Boulevard Crash Severity Summary (2010 to 2014

Vehicle Type 2010 | 2011 | 2012 | 2013 | 2014 | Total | Percent of Total
PDO* Crashes 46 40 39 51 60 236 58.1%
Injury Crashes 33 36 28 40 30 167 41.1%
Fatal Crashes 1 2 0 0 0 3 0.7%
Total Crashes 80 78 67 91 90 406 100.0%

*Property Damage Only

3.6.3 SR 804/Boynton Beach Boulevard

Table 3-21 provides a summary of the crashes reported along SR 804/Boynton Beach Boulevard within the study limits.
A total of 249 crashes were reported along SR 804/Boynton Beach Boulevard during the five-year period — average of
50 crashes per year. Rear-end collisions were the most common crash pattern, accounting for approximately
41 percent of all reported crashes. Angle collisions are the second most common crash type with approximately
22 percent of all crashes and other collisions are the third most common with 17 percent of all crashes. The high
percentage of rear-end collisions along the corridor are typical for roadway conditions where traffic congestion is a
probable contributing cause. The probable contributing causes for angle collisions are inadequate clearance intervals
and red light running. It is also common for left turn collisions to be wrongly coded as angle collisions. A majority of
crashes occurred during day time (70 percent) and under dry conditions (82 percent). Crashes occurring during night
time conditions accounted for 28 percent of the total crashes recorded for this segment.

Table 3-22 summarizes the crashes by vehicle type along SR 804/Boynton Beach Boulevard within the project limits.
Approximately three percent of these crashes involved a pedestrian or bicycle.

Table 3-23 summarizes the crash severity for the study period. A total of 124 injury crashes (50 percent) were recorded
during the study period with three fatal crashes along SR 804/Boynton Beach Boulevard.

Raw crash data obtained from FDOT Safety Office and detailed crash data analyses with crash pattern tables and
charts are included in the Safety Analysis Technical Memorandum provided in Appendix F.
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Table 3-21: SR 804/Boynton Beach Boulevard Crash Summary (2010 to 2014)

Number of Crashes 5-Year ercent Mean
Crash Type Year Total of Total Crashes
Crashes Per Year
2010 | 2011 | 2012 | 2013 | 2014

Rear-End 16 17 17 20 32 102 41.0% 20.4
Head On 3 0 1 4 1 9 3.6% 1.8
Angle 8 7 5 18 16 54 21.7% 10.8
Left Turn 7 1 1 0 1 10 4.0% 2.0
Right Turn 1 2 2 0 1 6 2.4% 1.2
Sideswipe 2 0 0 0 0 2 0.8% 0.4
Backed Into 2 1 0 0 1 4 1.6% 0.8
Collision with Parked Car 1 1 0 0 0 2 0.8% 0.4
Collision with Pedestrian 2 1 0 1 2 6 2.4% 1.2
Collision with Bicycle 1 1 0 0 0 2 0.8% 0.4
Fixed Object 0 3 1 3 3 10 4.0% 2.0
Ran off Road 0 0 0 0 0 0 0.0% 0.0
Overturned 0 1 0 0 0 0.4% 0.2
Other 3 7 6 14 11 41 16.5% 8.2
Total Crashes 46 42 33 60 68 249 100.0% 49.8

Table 3-22: SR 804/Boynton Beach Boulevard Crash Summary by Vehicle Type (2010 to 2014)

Vehicle Type Count of Crashes | Percent of Total
Bicycle 2 0.8%
Pedestrian 6 2.4%
Truck 0 0.0%
Motorcycle/Moped 3 1.2%

Car 232 93.2%
Other 6 2.4%
Total 249 100.0%

Table 3-23: SR 804/Boynton Beach Boulevard Crash Severity Summary (2010 to 2014)

Vehicle Type 2010 | 2011 | 2012 | 2013 | 2014 | Total | Percent of Total
PDO* Crashes 19 16 17 31 39 122 49.0%
Injury Crashes 26 26 14 29 29 124 49.8%
Fatal Crashes 1 0 2 0 0 3 1.2%
Total Crashes 46 42 33 60 68 249 100.0%

*Property Damage Only
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3.6.4 Gateway Boulevard

Table 3-24 provides a summary of the crashes reported along Gateway Boulevard within the study limits. A total of
471 crashes were reported along Gateway Boulevard during the five-year period — average of 94 crashes per year.
Rear-end collisions were the most common crash pattern, accounting for approximately 47 percent of all reported
crashes. Left turn collisions are the second most common crash type with approximately 16 percent of all crashes and
other collisions are the third most common with 12 percent of all crashes. The high percentage of rear-end and left
turn collisions along the corridor are typical for roadway conditions where traffic congestion and unavailability of gaps
are probable contributing causes. A majority of crashes occurred during day time (71 percent) and under dry
conditions (50 percent). Crashes occurring during night time conditions accounted for 26 percent of the total crashes
recorded for this segment.

Table 3-25 summarizes the crashes by vehicle type along Gateway Boulevard within the project limits. Vehicle
classification data is limited as the facility considered is not a State Road. Approximately two percent of these crashes
involved a pedestrian or bicycle.

Table 3-26 summarizes the crash severity for the study period. A total of 90 injury crashes (19 percent) were recorded
during the study period along Gateway Boulevard. No fatal crashes occurred along Gateway Boulevard during the
analysis period.

Raw crash data obtained from FDOT Safety Office and detailed crash data analyses with crash pattern tables and
charts are included in the Safety Analysis Technical Memorandum provided in Appendix F.

Table 3-24: Gateway Boulevard Crash Summary (2010 to 2014)

Number of Crashes 5-Vear ercent Mean
Crash Type Year Total of Total Crashes
Crashes Per Year
2010 | 2011 | 2012 | 2013 2014

Rear-End 35 35 20 70 59 219 46.5% 43.8
Head On 0 0] 4 2 2 8 1.7% 1.6
Angle 8 5 11 10 9 43 9.1% 8.6
Left Turn 23 13 9 15 14 74 15.7% 14.8
Right Turn 1 1 0 2 0 4 0.8% 0.8
Sideswipe 7 7 3 14 11 42 8.9% 8.4
Backed Into 0 0 0 0 0 0.0% 0.0
Collision with Parked Car 0 0 0 0 0 0.0% 0.0
Collision with Pedestrian 0 0 2 1 3 1.3% 1.2
Collision with Bicycle 2 0 0 1 1 4 0.8% 0.8
Fixed Object 1 2 0 4 4 11 2.3% 2.2
Ran off Road 0 0 0 0 0 0 0.0% 0.0
Overturned 1 1 0 0 0 0.4% 0.4
Other 5 5 7 28 13 58 12.3% 11.6
Total Crashes 83 69 56 147 116 471 | 100.0% 94.2
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Table 3-25: Gateway Boulevard Crash Summary by Vehicle Type (2010 to 2014)

Vehicle Type Count of Crashes | Percent of Total
Bicycle 4 0.8%
Pedestrian 6 1.3%
Truck 0 0.0%
Motorcycle/Moped 0 0.0%

Car 461 97.9%
Other 0 0.0%
Total 471 100.0%

FDOT\

Note: Gateway Boulevard is not a State Road facility. Therefore, vehicle classification data is limited.

Table 3-26: Gateway Boulevard Crash Severity Summary (2010 to 2014)

Vehicle Type 2010 | 2011 | 2012 | 2013 | 2014 | Total | Percent of Total
PDO* Crashes 62 54 46 118 101 381 80.9%
Injury Crashes 21 15 10 29 15 90 19.0%
Fatal Crashes 0 0 0 0 0 0 0.0%
Total Crashes 83 69 59 147 116 471 100.0%

*Property Damage Only

3.6.5 Fatal Crash Summary

Within the study area, a total of eight fatal crashes occurred during the analysis period (2010 — 2014). The most
prominent crash type for these crashes was sideswipe collisions and nearly 40 percent of these crashes have a
contributing cause of careless driving. Nearly 40 percent of the fatal crashes occurred during the day time with dry
road conditions. Over 38 percent of the fatal crashes occurred during night time and over 38 percent of the fatal
crashes occurred during wet road conditions. These crashes are summarized in Table 3-27.

Table 3-27: Fata Crash Location and Summary

_— Day or | Dryor o Alcohol/Drug

Roadway Limits Year Crash Type Night Wet Contributing Cause Involvement
SR 9/1-95 at SR 804/Boynton | 1444 | 2010 Sideswipe Day Dry Unknown/Not Coded No

Beach Blvd Interchange
(MP 14.280 to MP 15.407) 14.44 | 2013 | Hit Sign/Sign Post | Night Wet Careless Driving No
SR 9/1-95 at Gateway Blvd 15.646 | 2010 Sideswipe Day Dry Unknown/Not Coded No
Interchange 16.766 | 2011 Sideswipe Day Wet Careless Driving No
(MP 15.407 to MP 16.910) 16.766 | 2011 Rear-End Night Dry Careless Driving Yes
SR 804/Boynton Beach Blvd . -
and 1-95 NB On Ramp 8.44 | 2012 Angle Night Dry No Improper Driving/Act No
SR 804/Boynton Beach Blvd | 7.814 | 2010 Left-Turn Day Wet | Failed to Yield Right-Of-Way No
and
NW 8t St/0ld Boynton Rd 7.817 | 2012 Rear-End Day Dry Unknown/Not Coded No
MP = milepost

No other fatal crashes occurred at any of the signalized intersections along SR 804/Boynton Beach boulevard or
Gateway Boulevard within the study area during the analysis period.
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3.6.6 High Crash Locations

High Crash Location lists were reviewed for the most recent five years available. Segments of SR 9/1-95 near the
northbound on ramp and southbound off ramp at Gateway Boulevard were on the High Crash Location list in 2010,
2011, and 2012. These segment lengths varied from 0.1 miles to 0.4 miles. In 2011, the segment included the
northbound on ramp and southbound off ramp at Gateway Boulevard. In 2010 and 2012, the segment between the
northern and southern sets of ramps is listed as a high crash location. In 2013, a 0.2-mile segment between the
northern and southern sets of ramps at SR 804/Boynton Beach Boulevard was included on the High Crash Location
list. These locations are summarized in Table 3-28.

Table 3-28: High Crash Locations — Segments

Year | Rank | Roadway | Begin MP | End MP | Length (mi) | Crash Rate* | Fatalities | Injuries | PDO Crashes
2010 | 406 SR 9/1-95 16.4 16.6 0.2 1.619 0 11 16
2011 | 268 SR 9/1-95 16.3 16.7 0.4 1474 0 24 21
2012 | 350 SR 9/1-95 16.0 16.1 0.1 2.386 0 4 10
2013 | 463 SR 9/1-95 14.7 14.9 0.2 1.914 0 17 15

*Crash Rate is expressed as crashes per 100 million vehicle-miles of travel
PDO - property damage only

The intersection of SR 804/Boynton Beach Boulevard and Seacrest Boulevard was on the High Crash Location list in
2011, 2013, and 2014. The northbound on ramp from SR 804/Boynton Beach Boulevard to SR 9/1-95 was on the High
Crash Location list in 2011. The intersection of SR 9/1-95 southbound ramp terminal with SR 804/Boynton Beach
Boulevard was on the High Crash Location list in 2010. These locations are summarized in Table 3-29.

Table 3-29: High Crash Locations — Intersections

Year | Rank Intersection Crash Rate* | Fatalities | Injuries | PDO Crashes
2010 | 440 SR 9/1-95 at SB Off Ramp to SR 804 0.304 0 13 11
2011 | 483 SR 804/Boynton Beach Blvd at SR 9/ 1-95 NB On Ramp 0.609 0 6 4

2012 | 349 | SR 804/Boynton Beach Boulevard at Seacrest Boulevard 1.494 0 12

2013 | 511 | SR 804/Boynton Beach Boulevard at Seacrest Boulevard 1.768 0 10

2014 | 536 | SR 804/Boynton Beach Boulevard at Seacrest Boulevard 2131 0 2 12

*Crash Rate is expressed as crashes per 100 million vehicle-miles of travel
PDO - property damage only

Several high crash segments/spots were identified along the study corridors. Most of the high crash segments/spots
are located within the vicinity of the interchanges. These locations experience higher congestion levels and higher
lane changing maneuvers when compared to free-flowing freeway segments. The results further suggest that traffic
congestion and lane changing activities are probable contributing causes for abnormally high rates along the corridor.
No previous safety studies have been performed within the study area for the locations identified as high crash
frequency locations.

FDOT estimates that the total economic loss resulting from each crash on an urban 6- or more lane divided roadway
facility is approximately $151,384 per crash (Source: FDOT Roadway Design Bulletin 14-12). The annual economic loss
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resulting from crashes along the SR 804/Boynton Beach Boulevard and Gateway Boulevard corridors may therefore
be estimated at approximately $109 million for a five-year period. The total economic loss resulting from each crash
on an urban interstate facility is approximately $193,477 per crash (Source: FDOT Roadway Design Bulletin 14-12).
The annual economic loss resulting from crashes along the SR 9/1-95 corridors may therefore be estimated at
approximately $148 million for a five-year period.

3.6.7 Crash Analysis Conclusion

There are three intersections and five segments within the project study area that have appeared on one or more
high crash lists during the study time period. The most common crash types within the project study area are rear-
end, angle, and left turn collisions. The high percentage of rear-end collisions within the study area are typical for
roadway conditions where traffic congestion is a probable contributing cause. Angle or left-turning collisions are lead
indicators of in adequate gaps for left turning movements, inadequate clearance intervals, red light running, or
aggressive driving maneuvers performed by excessively delayed drivers. The majority of the crashes within the project
study area occurred during day light hours and on dry roads. Table 3-30 summarizes the potential countermeasures
that can be applied to the predominant crash types observed for the study area.

Table 3-30: Potential Countermeasures for Predominant Crash Types

Crash Type Potential Countermeasures

Decrease distance between interchange ramps along the
arterial

Improve signal visibility (e.g. replace signal bulbs, install
Rear-End advanced warning signs/flashers, etc.)

Improve roadway surface

Modify signal timing patterns (e.g. phasing, all red and
clearance interval timings, etc.)

Decrease distance between interchange ramps along the
arterial

Angle Improve signal visibility (e.g. replace signal bulbs, install
advanced warning signs/flashers, etc.)

Increase capacity and enhance intersection operations

Remove permissive left turn phase (protected only)
Improve signal visibility (e.g. replace signal bulbs, install

Left Turn Lo
advanced warning signs/flashers, etc.)
Increase capacity and enhance intersection operations
. . Improve lane alignment and markings
Sideswipe P g g

Increase capacity and enhance intersection operations

3.7 Existing Environmental Constraints

A program level ETDM screening has been completed for the improvements proposed to SR 9/I-95 at
SR 804/Boynton Beach Blvd and Gateway Boulevard interchanges in May 2015. A copy of the ETDM reports compiled
for these interchanges are provided in Appendix G Table 3-31 summarizes the program screening for the
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improvements considered at SR 9/1-95 and SR 804/Boynton Beach Boulevard. Table 3-32 summarizes the program
screening for the improvements considered at SR 9/1-95 and Gateway Boulevard.

Table 3-31: SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange ETDM Screening Summary
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Table 3-32: SR 9/1-95 at Gateway Boulevard Interchange ETDM Screening Summary
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3.7.1 Natural Features
Wetlands and Surface Water

No natural wetland habitat exists within the Gateway Boulevard and SR 804/Boynton Beach Boulevard project areas.
This is confirmed by the ETDM tool, the 2014 National Wetland Inventory (NWI), and the field reviews conducted in
August 2015 and April 2016. However, there are several existing stormwater features throughout the project study
area. Figure 3-15 depicts wetlands and other surface waters in the vicinity of SR 804/Boynton Beach Boulevard and
Gateway Boulevard interchanges.
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During field reviews and desktop review of aerial imagery, two surface waters which are part of existing stormwater
facilities were identified within the SR 804/Boynton Beach Boulevard interchange project areas. The surface water
systems are currently impacted by their close proximity to heavily traveled roads and by extensive anthropogenic
activities at the adjacent residential community and industrial areas.

Roadside ditches and swales are also present intermittently within the right-of-way along SR 9/1-95 within the project
areas. These features are associated with previous environmental resource permits (50-04473-P and 50-03485-S).
Based on the design plans associated with these permits, roadside and median swales were part of the SR 9/1-95
drainage design. These surface waters provide very little support as a biological community due to their highly
urbanized nature.

Adjacent to the Gateway Boulevard project area, a freshwater pond/palustrine system, which also serves as a
stormwater pond, is present. The stormwater pond is part of the Quantum Lake Villas Apartment Homes, east of
Quantum Boulevard and south of Gateway Boulevard, at the very western most portion of the Gateway project area.
This surface water is depicted in NWI data but is outside the current project area.

A Wetland Evaluation Report will be prepared for this PD&E Study and will be submitted for the anticipated Class of
Action (COA) of a Type Il Categorical Exclusion (Type Il CE) approval by FDOT Office of Environmental Management
(OEM).

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Wetlands Project Effect as minimal. According to the report, a limited number of
wetlands are within the vicinity of the project and no impacts to the wetlands or surface waters are anticipated. A
Summary Degree of Effect (DOE) of minimal has been assigned.

The ETDM Summary Report for Project #14181 — SR 9/1-95 at Gateway Boulevard Interchange published on November
24,2014 identified the Wetlands Project Effect as minimal. According to the report, a limited number of wetlands are
within the vicinity of the project and no impacts to the wetlands or surface waters are anticipated. A Summary DOE
of minimal has been assigned.

A copy of both ETDM Reports are provided in Appendix G.

Water Quality and Quantity

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Water Quality and Quantity Project Effect as minimal. It has determined that no
impaired waters are located within the study area, but recognizes potential disturbances related to construction.
According to the report, SFWMD has identified Environmental Resource Permits within the project area that will need
to be modified. A DOE) of minimal has been assigned.

The ETDM Summary Report for Project #14181 — SR 9/1-95 at Gateway Boulevard Interchange published on November
24, 2014 identified the Water Quality and Quantity Project Effect as minimal. It has determined that no impaired
waters are located within the study area, but recognizes potential disturbances related to construction. According to
the report, SFWMD has identified Environmental Resource Permits within the project area that will need to be
modified. A Summary DOE of minimal has been assigned.
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A copy of both ETDM Reports are provided in Appendix G.
Threatened and Endangers Species

Table 3-33 identifies the federally and state wildlife listed species with the potential to occur within the project areas
based on suitable habitat available, ETDM comments, and field reviews. Additional species known to occur in Palm
Beach County identified by the US Fish and Wildlife Service (USFWS) include Whooping Crane, Everglades snail kite,
Kirtland’s Warbler, Red cockaded woodpecker, Audubon’s crested caracara, Piping plover, Red knot, Florida Panther,
Southeastern beach mouse, Puma, Hawksbill sea turtle, Leatherback sea turtle, Green sea turtle, Loggerhead sea
turtle, and American crocodile. None of these species are expected to occur within the SR 804/Boynton Beach
Boulevard Interchange and Gateway Boulevard Interchange project study areas due to lack of suitable habitat.

An Endangered Species Biological Assessment Report will be prepared for this PD&E Study and will be submitted for
the anticipated COA of Type Il CE approval by FDOT OEM.

Table 3-33: Listed Wildlife Species and Likelihood of Occurrence

L Federal | State Likelihood of
Scientific Name Common Name
Status | Status Occurrence

Amphibian
Lithobates capito | Gopher Frog | - ] sccs | Low |
Reptile
Drymarchon corais couperi Eastern Indigo Snake T FT Low
Pituophis melanoleucus mugitus Florida Pine Snake - SsC Moderate
Gopherus Polyphemus Gopher Tortoise - ST Moderate
Alligator mississippiens American Alligator T T No Involvement
Birds
Sterna antillarum Least Tern - ST Low
Aramus guarauna Limpkin - SsC Moderate
Egretta thula Snowy Egret - SsC Moderate
Egretta caerulea Little Blue Heron - SsC Moderate
Egretta tricolor Tricolored Heron - SSC Moderate
Eudocimus albus White lbis - SSC Moderate
Mycteria Americana Wood Stork T FT Moderate
Athene cunicularia Burrowing Owl - SsC Low
Haliaeetus leucocephalus Bald Eagle - - Low
Aphelocoma coerulescens Florida Scrub-Jay T T Low
Mammals
Trichechus manatus West Indian Manatee E FE No Involvement
Podomys floridanus Florida Mouse - SsC Lowe

SSC — Species of Special Concern, ST — State-designated Threatened, FT — Federally-designated Threatened, T — Threatened,
FE — Federally-designated Endangered, E — Endangered

Source: Florida Fish and Wildlife Conservation Commission. Florida’s Endangered and Threatened Species Official Lists,
January 2016; U.S. Fish and Wildlife Service, County Listed Species

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Wildlife and Habitat Project Effect as minimal. According to the report, if construction
takes place in previously disturbed sites, impacts could be minimized. A Summary DOE of minimal has been assigned.
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The ETDM Summary Report for Project #14181 — SR 9/I-95 at Gateway Boulevard Interchange published on
November 24, 2014 identified the Wildlife and Habitat Project Effect as minimal. According to the report, if
construction takes place in previously disturbed sites, impacts could be minimized. A Summary DOE of minimal has
been assigned.

A copy of both ETDM Reports are provided in Appendix G.
Contamination

The project corridor is surrounded by a mixture of residential and commercial land use. Contamination screening
evaluation for this project included reviewing an environmental database, aerial photographs, performing a visual
reconnaissance of the project corridor and surrounding area, obtaining pertinent environmental records from state
and local agencies and assigning potential contamination ratings for each contamination source within and adjacent
to the project corridor.

A total of 71 potential contamination sources and 36 adjacent contamination sites within a one-quarter mile of the
project corridor were observed. In general, the environmental databases indicated these sources were associated
with hazardous waste, landfills, former, or current petroleum/spill sites containing UST and/or AST systems, and
known or former cleaning or dry cleaning facilities.

Based on an evaluation of site history and characteristics, 83 of the 107 sites were given Medium to High
contamination risk ratings associated with hazardous waste, petroleum, or hazardous materials. Overall, the
existence of these Medium to High contamination risk rated sources have the potential to impact construction
schedule and costs and require further assessment to evaluate the impacts.

A Contamination Screening Evaluation Report will be prepared for this PD&E Study and will be submitted for the
anticipated COA of a Type Il CE approval by FDOT OEM.

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Contamination Project Effect as moderate. According to the report, Florida
Department of Environmental Protection (FDEP) and US Environmental Protection Agency (USEPA) have reported the
following sites as potential contamination sites: three hazardous waste facilities, eight petroleum contamination
monitoring sites, thirteen storage tank contamination monitoring sites, four Super Act risk sources, and five USEPA
Resource Conservation and Recovery Act (RCRA)-regulated facilities. A Summary DOE of moderate has been assigned.

The ETDM Summary Report for Project #14181 — SR 9/I-95 at Gateway Boulevard Interchange published on
November 24, 2014 identified the Contamination Project Effect as minimal. According to the report, FDEP and USEPA
have reported the following sites as potential contamination: one hazardous waste facility, three petroleum
contamination monitoring sites, seven storage tank contamination sites, one Super Act risk source, and two USEPA
RCRA-regulated facilities. A Summary DOE of minimal has been assigned.

A copy of both ETDM Reports are provided in Appendix G.
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3.7.2 Cultural Resources

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Historic and Archaeological Sites Project Effect as moderate. A significant historical
resource lies within the project study area: The Seaboard Air Line Railway. Also, four neighborhoods within the vicinity
have been indicated as potential historic districts. These reasons and due to the possible presence of unrecorded
cultural resources within the study area, a Summary DOE of moderate has been assigned.

The ETDM Summary Report for Project #14181 — SR 9/I-95 at Gateway Boulevard Interchange published on
November 24, 2014 identified the Historic and Archaeological Sites Project Effect as moderate. The Seaboard Air Line
Railway, a significant resource, lies within the study area. The area has not been comprehensively surveyed for cultural
resources and due to the presence of sites that possibly are eligible for a listing in the National Registry of Historic
Places within the area, a Summary DOE of moderate has been assigned.

A copy of both ETDM Reports are provided in Appendix G.

Figure 3-16 shows the cultural features within the project study area.

3.7.3 Community Resources

Community resources are described in the subsequent sections and are depicted in Figure 3-16.

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Social Project Effect as moderate. According to the report, the project is not located
within an Area of Critical State Concern or within the Coastal High Hazard Area but the project is located near public
parks. A Summary DOE of moderate has been assigned.

The ETDM Summary Report for Project #14181 — SR 9/I-95 at Gateway Boulevard Interchange published on
November 24, 2014 identified the Social Project Effect as minimal. According to the report, overall impacts on the
social environment and community cohesion are anticipated to be limited while the project accommodates expanding
residential and industrial uses. A Summary DOE of minimal has been assigned.

A copy of both ETDM Reports is provided in Appendix G.

Schools

The study area along SR 804/Boynton Beach Boulevard has two schools within its limits: Galaxy Elementary School
and Boynton Beach Elementary School. Although no schools are within the limits of the Gateway Boulevard study

area, several are present within a five-mile buffer. These include Bright Horizons at Boynton Beach, Boynton Beach
Community High School, and Poinciana Elementary School.
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Properties, Recreational Facilities, and Community Centers

Several recreational facilities lie within a five-mile buffer of the study area. These locations include Ezell Hester, Jr.
Community Park and Carolyn Sims Center.

No community centers are present within the limits of the project study area, but several are located a five-mile
buffer. These include Hester Community Center, Community Caring Center-Boynton, and Boynton Beach Civic Center.

Medical Facilities

There are no medical facilities within the limits of the study area; however, two facilities fall within a five-mile buffer:
Minute Clinic located at 131 Congress Avenue and Minute Clinic inside Target Store at 650 Congress Avenue. The
nearest hospital is approximately four miles away. JFK Medical Center is located at 5301 South Congress Avenue in
Atlantis, Florida.

Places of Worship

No places of worship are within the limits of the study area. Jesus House of Worship and First Presbyterian Church are
within a five-mile buffer of the study area.

Police and Fire Stations

Boynton Beach Police Department is located within the study area limits along SR 804/Boynton Beach Boulevard at
100 East Boynton Beach Boulevard. It remains the only police station within a five-mile buffer of the study area.

Boynton Beach Fire Rescue Station is located at 100 East Boynton Beach Boulevard within the study area limits. In
addition, Boynton Beach Fire Rescue Station 5 is located within five miles of the project study area at 2080 High Ridge
Road.

Evacuation Routes

Florida has one-way evacuation plans in place for cases of emergency. SR 9/1-95, within the study area, in not one of
the designated highways for one-way northbound traffic in the event of a coastal evacuation.

3.7.4 Physical Features
Noise

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Noise DOE as minimal. Noise sensitive receptors such as hotels, funeral homes, health
care facilities, schools, churches, parks, and single family homes are present within a quarter mile buffer of the study
area. Existing sound barriers are present along northbound SR 9/1-95 mainline and off and on ramps at this
interchange. Noise impacts may result, but are anticipated to be minor. A Summary DOE of minimal has been
assigned.
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The ETDM Summary Report for Project #14181 — SR 9/1-95 at Gateway Boulevard Interchange published on November
24,2014 identified the Noise DOE as minimal. Noise sensitive receptors such as single family homes reside within 500
feet of the study area. Existing noise barriers are present along the northbound side of SR 9/1-95. Noise impacts may
result and any mitigation measures will be documented A Summary DOE of minimal has been assigned.

A Noise Study Report will be completed for this PD&E Study and will be submitted for the anticipated COA of a
Type Il CE approval by FDOT OEM.

A copy of both ETDM Reports are provided in Appendix G.
Air Quality

The ETDM Summary Report for Project #14180 — SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange published
on May 27, 2015 identified the Air Quality DOE as minimal.

The ETDM Summary Report for Project #14181 — SR 9/1-95 at Gateway Boulevard Interchange published on November
24, 2014 identified the Air Quality DOE as minimal.

According to the ETDM Reports, the study area for both interchanges are not located within a USEPA-designated Air
Quality Maintenance or Non-Attainment Area and thus, the Clean Air Act conformity requirements do not apply to

this project at this time. A Summary DOE of minimal has been assigned.

A copy of both ETDM Reports are provided in Appendix G.
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4., Future Traffic Forecasts

A Traffic Forecasting Technical Memorandum (Appendix C) dated January 2016 was compiled for this project that
presents details on future year traffic projections for the study area. A brief summary of the future traffic volume
forecasting from this report is discussed in this section.

4.1 Travel Demand Model Review

SERPM 7.0 was officially released in February 2015 and it is the first Activity Based Model in Florida. The model
structure has been dramatically changed compared to the travel demand model structure of SERPM 6.5. The Base
Year of SERPM 7.0 is 2010, and the Horizon Year is 2040. SERPM 7.0 adopted the region’s 2040 LRTP. Based on the
Department’s guidance, SERPM 7.0 was used to develop the future 2040 traffic projections for this I-95 Interchange
PD&E Study. To evaluate the model performance, the output from SERPM 7.0 was summarized and compared with
the traffic projection performed using 1-95 Corridor Design Consultant Corridor Model (Base Year of 2010, Horizon
Year of 2040) and traffic projections from SERPM 6.5 (Base Year of 2005, Horizon Year of 2040). The population and
employment data in Palm Beach County, Broward County, and Miami-Dade County, and the TAZs within the 2-mile
buffer area of the study interchanges were also compared for the three models. The results of these comparisons are
summarized and presented in the Traffic Forecasting Technical Memorandum for I-95 Interchange PD&E Studies
Report (refer to Appendix C).

4.2 Travel Demand Forecasting/Development of AADTs

Any regional model has a margin of error associated with its results. A subarea validation was performed in order to
better validate the model results and prepare the tool for a more reliable forecasting. Even with a subarea validation,
achieving a perfect match with traffic counts is nearly impossible.

In order to obtain reasonable and consistent traffic projections, various traffic forecasting methodologies were
evaluated and summarized under the Traffic Forecasting Technical Memorandum for I1-95 Interchange PD&E Studies
Report (refer to Appendix C). This study summarized and compared growth rates obtained through historical counts,
historical counts plus model projections, SERPM socioeconomic growth, and the comprehensive model to model
projections methodology.

Based on the comparison and discussions with the FDOT Project Manager, “Factoring Procedure-Difference Method”
per NCHRP report 765 was used to develop AADTSs for the PD&E Study. The traffic forecasting methodology used for
each approach of each intersection was based on the 2015 AADT (from field), and 2010 and 2040 SERPM 7.0 model
volumes. The 2015 model volume was interpolated using 2010 and 2040 model volumes. Then the differences of 2015
AADT (from field) and interpolated 2015 forecasted AADT from model was calculated. The recommended 2040 AADT
were calculated by applying this difference to the 2040 SERPM 7.0 model volumes. Then the 2020 and 2030 volumes
were interpolated using 2015 AADT and recommended 2040 volumes. For the roadway segments where the SERPM
7 2040 model volumes are lower than the SERPM 7 2010 model volumes, or are not included in the SERPM 7 network,
the future 2020, 2030, and 2040 AADTs were calculated using 2015 AADT and a compound growth factor of 0.5
percent. For all the roadway links, the 2015 and 2040 AADT has been compared, and a minimum compound growth
rate of 0.5 percent has been adopted. The AADTs used in this study to project future turning movement volumes at
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the study intersections were based on the recommended AADTSs listed in Traffic Data Collection & Traffic Projections
for 1-95 Interchange PD&E Studies Report.

The recommended AADTSs (2015, 2020, 2030 and 2040) are also shown in Figures 4-1 through 4-4.
4.3 Development of DDHV Volumes

Design traffic factors (K and D) are necessary to determine the future year Directional Design Hourly Volumes (DDHV).
These factors are basic traffic parameters that will influence the planning and design of the project study. The traffic
factors for the subject PD&E Study will be consistent with the adopted standard FDOT factors (K factor) and with the
calculated factors approved for this study (D factor). The recommended D and K factors used in this study were
summarized in Table 2-1 and are consistent with the approved MLOU.

DDHVs were developed for this study area by following processes and techniques consistent with the FDOT Project
Traffic Forecasting Handbook. As part of this study, TM Tool, Version 2 was used to determine DDHVs for each
intersection approach based on the recommended AADTSs (2015, 2020, 2030, and 2040), Existing Year (2015) turning
movement counts and approved traffic factors. The TM Tool input and output sheets for each study intersection are
presented in the Traffic Forecasting Technical Memorandum provided in Appendix C. Some of the keys steps are listed
below:

e The DDHVs were computed by multiplying the AADT volumes by the adopted K and D traffic factors
(identified in MLOU).

e The existing traffic patterns were used as a reference to determine the peak directions for the future
conditions.

e Future traffic volumes were balanced through the interchanges and intersections throughout the study
area. In some instances, the DDHVs may deviate from the adopted design hour factors as a result of
balancing.

e The DDHVs were first established for the freeway mainlines and ramps. The volumes developed at the
intersection approaches were used as control values in the subsequent development of the intersection
turning movement volumes.

e The turning movement percentages from existing traffic volumes were applied to DDHVs at the
intersection approaches to develop intersection turning volumes.

Balanced turning movement volumes at study intersections for the years 2020, 2030, and 2040 are provided as
outputs from the TM Tool. Traffic projections were checked for reasonableness.

The DDHVs for years of 2020, 2030 and 2040 are presented in Figures 4-5 through 4-8. The balanced turning
movement volumes for years of 2020, 2030 and 2040 are depicted in Figures 4-9 through 4-20.
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5. Project Alternatives

NEPA project development must consider a range of alternatives that meet the purpose and need of the project while
balancing engineering requirements, impacts, and benefits. Project alternatives include the No-Build, Transportation
Systems Management & Operations, and Build Alternatives.

FDOT is committed to the practicable avoidance and minimization of potential impacts to the social and natural
environment when considering approval of proposed transportation projects. The study of alternatives and the
associated environmental consequences were evaluated according to NEPA and FDOT’s PD&E process. This study
process allows for coordination during the alternatives development process and thorough consideration of
alternatives developed.

According to the City of Boynton Beach Future Land Use Map, the project area remains urbanized with a mix of low
and high density residential and local commercial uses. The character of the study area remains unchanged and will
continue to support the existing and future land uses within the project and surrounding area maintaining the goals
of the City of Boynton Beach Future Land Use Map, the Community Redevelopment Area and Quantum DRI goals. All
alternatives considered for this project are compatible with the future land uses envisioned by the City of Boynton
Beach.

5.1 No-Build Alternative

NEPA requires that doing nothing to existing conditions be considered during the environmental review process. This
alternative is designated as the No-Build Alternative, signifying that no new improvements or construction would take
place. Although this alternative does not meet the purpose and need for the project, it will be considered serving as a
baseline for comparison against other alternatives. The No-Build Alternative retains the existing roadway and
planned/programmed short-term interchange improvements and would not have any direct impacts to the physical,
natural, and social environments, right-of-way, structures, or utilities.

5.2 Transportation System Management and Operations (TSM&O) Alternative

The TSM&O Alternative includes implementation of non-capacity improvements to the existing transportation network
that improve traffic flow, manage congestion, and maximize highway operations. Intelligent transportation systems
(ITS), multimodal applications, adjusting signal phasing and timing, auxiliary lane additions, and higher land-use density
strategies are TSM&O instruments used to maximize transportation infrastructure utilization. Such improvements are
often less costly and require little to no right-of-way compared to physical expansion of the transportation network.

The TSM&O improvements considered for SR 804/Boynton Beach Boulevard included optimized signal timing and
phasing plans and used coordinated signal timings with offsets, cycle lengths and splits optimized for the study area
intersections. No additional roadway geometric improvements were considered. Similarly, signal timing enhancements,
optimized splits, and improved phasing plans for the intersections within the Gateway Boulevard interchange influence
area were evaluated for the TSM&O alternative. In addition, improvements that required additional right-of-way or
adding lanes were not considered. Since, acquiring right-of-way to add more turn lanes were a component of the
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proposed Palm Beach County project at the intersection of High Ridge Road and Gateway Boulevard, these proposed
improvements were not included in the TSM&O alternative.

TSM&O improvements alone would not adequately accommodate the future year traffic volumes within the project’s
area of influence. The TSM&O Alternative alone is not considered a viable alternative. However, the Build Alternatives
developed will incorporate viable TSM&O improvements.

5.3 Alternative Travel Modes

Multimodal facilities such as transit routes currently exist within the proposed project limits. The existing modes are
incorporated into the Build Alternatives with current design standards. The Build Alternative for this project will include
bicycle lanes and sidewalks that will connect to existing facilities to the east and west of the project limits. The transit
routes within the study area will not be affected by the Build Alternative. Alternative travel modes are not anticipated
to reduce the future demand near this interchange.

5.4 Alternatives Development

As part of the PD&E Study, several roadway improvement alternatives were considered for improving traffic operations
and safety near the SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges. Interchange Concept
Development Reports (2014) were developed for the SR 804/Boynton Beach Boulevard and Gateway Boulevard
interchanges as part of the SR 9/1-95 Master Plan project evaluated conceptual design alternatives for geometric
criteria, impacts on structures, drainage, signing, and utilities, adjoining side street connections, signalized
intersections, and constructability.

The recommended improvements from these reports resulted in the development of a Conceptual Design Alternative
(CDA). The CDA has been retained and will be evaluated as a Build Alternative in this PD&E Study. A Tier 1 Alternatives
Evaluation Technical Memorandum (March 2016) was prepared that identified preliminary alternatives that improved
traffic operations and safety. Under Tier | evaluations, eight (8) conceptual alternatives were developed for
SR 804/Boynton Beach Boulevard interchange in addition to the CDA and three (3) for Gateway Boulevard interchange
in addition to the CDA. A preliminary screening of each alternative was completed with respect to the purpose and
need for the project, traffic operations, traffic safety, constructability, cost, right of way, environmental, and socio-
economic impacts.

Of the preliminary alternatives developed, the following Build Alternatives were retained for full evaluation for each
interchange. All Build Alternatives will incorporate TSM&O improvements and will be developed further as the PD&E
project progresses.

e Alternative 1 - Conceptual Design Alternative (CDA)
e Alternative 2 - Streamlined CDA
e Alternative 3 - Single-point Urban Interchange (SPUI)

The Tier I Alternatives Evaluation Technical Memorandum is provided in Appendix H.
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5.5 Build Alternatives
5.5.1 SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange
Alternative 1 — CDA

This Build Alternative was retained from the Concept Development Reports previously prepared and discussed in
Section 5.4. The development of this alternative considered practical design and evaluated traditional turn lane
improvements for the existing Tight Urban Diamond Interchange configuration to optimize the benefit to cost (B/C)
ratio without imperiling traffic operations and safety.

For this alternative, proposed improvements are described below and shown on Figure 5-1.

1. A new westbound right turn lane to Industrial Avenue
Dual left and triple right turn lanes in the southbound direction at the SR 9/1-95 southbound ramp terminal
intersection

3. Continuously flowing channelized eastbound right turn lane and dual westbound left turn lanes that create
three SR 9/1-95 southbound on-ramp lanes. The third lane on the SR 9/1-95 southbound on-ramp is merged
south of the ramp terminal intersection from the right side to tie into the existing dual lane on-ramp

4. Dual left turn lanes in the eastbound and westbound direction along SR 804/Boynton Beach Boulevard

5. Triple left turn lanes and single channelized right turn lane in the northbound direction at the northbound
SR 9/1-95 ramp terminal intersection

6. Dual left turn lanes with extended queue lengths, single channelized right turn lane and additional through
lane in the westbound direction along SR 804/Boynton Beach Boulevard east of the SR 9/1-95 bridge

7. Continuously flowing channelized westbound right turn lane and dual eastbound left turn lanes that create
three SR 9/1-95 northbound on-ramp lanes. Two of the three lanes on this SR 9/1-95 northbound on-ramp
are merged north of the ramp terminal intersection from the right to tie into the existing axillary lane
between SR 804/Boynton Beach Boulevard and Gateway Boulevard

8. Increase right turn storage lane along westbound SR 804/Boynton Beach Boulevard at the northbound
SR 9/1-95 ramp terminal intersection

9. New right turn storage lane in the eastbound direction at the SR 804/Boynton Beach Boulevard and
Seacrest Boulevard intersection

Alternative 1 also adds an additional westbound through lane between SR 9/1-95 southbound ramp terminal and Nw 8
Street/Old Boynton Road. This additional westbound through lane is dropped near the intersection of SR 804/Boynton
Beach Boulevard and NW 8™ Street/Old Boynton Road as a westbound right turn lane.

Alternative 2 — Streamlined CDA

This Build Alternative enhances Alternative 1 and avoids reconstruction of the SR 804/Boynton Beach Boulevard bridges
over the CSX/SFRC railroad (Bridge Number 930289) and SR 9/1-95 (Bridge Number 930285). This alternative retains
most of Alternative 1 proposed improvements, but proposes the below described enhancements and are shown on
Figure 5-2.
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1. Aclosed median between 7t Street and NW 8th Street/Old Boynton Road

2. Dual right turn lanes, a single left turn lane and a shared left/right lane in the southbound direction at the
SR 9/1-95 southbound ramp terminal intersection

3. Continuously flowing channelized eastbound right turn lane and dual westbound left turn lanes that create
three SR 9/1-95 southbound on-ramp lanes. The third lane on the SR 9/1-95 southbound on-ramp is merged
south of the ramp terminal intersection from the left side to tie into the existing dual lane on-ramp

4. Triple left and dual channelized right turn lanes in the northbound direction at the SR 9/1-95 northbound
ramp terminal intersection

5. Eliminate the eastbound right turn storage near SR 804/Boynton Beach Boulevard and Seacrest Boulevard
intersection.

Alternative 2 eliminates the additional westbound through lane between SR 9/1-95 southbound ramp terminal and
NW 8th Street/Old Boynton Road added by the Alternative 1. Alternative 3 — Single-point Urban Interchange (SPUI)

Alternative 3 — Single-point Urban Interchange (SPUI)

This Build Alternative proposes the construction of a new SPUI at the SR 9/1-95 and SR 804/Boynton Beach Boulevard
Interchange. A SPUI configuration combines turning movements at the SR 9/1-95 northbound and southbound exit
ramps to operate under a single traffic control device, resulting in a high capacity interchange.

The following improvements are proposed for this alternative and are shown on Figure 5-3.

1. Convert existing dual ramp terminal signalized intersections into a single signalized intersection to serve
both southbound and northbound ramp terminals. This Alternative will include:

All improvements considered along SR 804/Boynton Beach Boulevard and SR 9/1-95 northbound and
southbound ramps considered under Alternative 2 described above are replicated with the SPUI

Design Exceptions and Variations

All the Build Alternatives proposed modifications for this interchange are designed with the ultimate goal to meet
current standards for federal-aid projects and conform to American Association of State Highway and Transportation
Officials (AASHTO) design standards, but some design exceptions and variations are unavoidable considering the
vicinity and project needs. Table 5-1 summarizes the anticipated design exceptions and variations for each Build
Alternative.
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Table 5-1: SR 804/Boynton Beach Boulevard Interchange — Design Exceptions and Variations

Alternative 1 Alternative 2 Alternative 3
No. Design Element (CDA) (Streamlined CDA) (SPUI)
Variation | Exception | Variation | Exception | Variation | Exception
1 | Border Width X X X
2 | Design Speed
3 | Lane Width
4 | Shoulder Width
5 | Bridge Width
6 | Structural Capacity
7 | Vertical Clearance *
8 | Grade
9 | Cross Slope
10 | Superelevation
11 | Horizontal Alignment
12 | Vertical Alignment X X X
13 | Stopping Sight Distance X X X
14 :_Z:Z;Tfflfiﬁ;agitruction) X X X

(*) Alternative 2 (Streamlined CDA) proposes to widen the existing bridges along the arterial and will maintain existing

deficient vertical clearance.

FDOT\

Most of the design deficiencies identified are a result of existing conditions and are being maintained with the
proposed designs. The designs proposed for this project do not deteriorate these existing deficiencies.

5.5.2 SR 9/1-95 at Gateway Boulevard Interchange

Alternative 1 — CDA

This Build Alternative was retained from the Concept Development Reports previously prepared and discussed in
Section 5.4. The development of this alternative considered practical design and evaluated traditional turn lane
improvements for the existing Tight Urban Diamond Interchange configuration to optimize the benefit to cost (B/C)
ratio without imperiling traffic operations and safety.

For this alternative, proposed improvements are described below and are shown on Figure 5-4.

Dual left turn lanes and a single right turn lane in the eastbound direction at the Gateway Boulevard and
High Ridge Road intersection
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2. Dual left turn lanes and a single right turn lane in the northbound direction at the Gateway Boulevard and
High Ridge Road intersection

3. Triple left turn lanes from southbound High Ridge Road to eastbound Gateway Boulevard

4. Dual left and right turn lanes in the southbound direction at the SR 9/1-95 southbound ramp terminal
intersection

5. Dual right turn lanes from eastbound Gateway Boulevard to southbound SR 9/1-95

6. Triple left and single right turn lanes in the northbound direction at the SR 9/1-95 northbound ramp
terminal intersection

7. Dual left turn lanes from northbound Seacrest Boulevard to westbound Gateway Boulevard

8. Single right turn lane from southbound Seacrest Boulevard to westbound Gateway Boulevard

Alternative 1 adds an additional through lane in the eastbound and westbound direction to create an eight lane typical
section along Gateway Boulevard within the project limits between Quantum Boulevard and NE 1st Way.

Alternative 2 — Streamlined CDA

This Build Alternative enhances Alternative 1 along with retaining most of Alternative 1 proposed improvements
including the additional through lane in the eastbound and westbound direction along Gateway Boulevard between
Quantum Boulevard and NE 1st Way. Most of the SR 9/1-95 northbound and southbound ramp termini turn lane
improvements are retained from Alternative 1 with adjustments to the intersection turn lane improvements at High
Ridge Road.

For this alternative, proposed modifications are described below and shown on Figure 5-5.

1. Dual left turn lanes from southbound High Ridge Road to eastbound Gateway Boulevard as opposed to
triple left turn lanes in Alternative 1

2. A single right turn lane and shared through/right turn lane from eastbound Gateway Boulevard to
southbound SR 9/1-95

3. Triple left and dual right turn lanes in the northbound direction at the SR 9/1-95 northbound ramp
terminal intersection

Alternative 3 — Single-point Urban Interchange (SPUI)

This Build Alternative proposes the construction of a new SPUI at the SR 9/1-95 at Gateway Boulevard Interchange. A
SPUI configuration combines turning movements at the SR 9/1-95 northbound and southbound exit ramps to operate
under a single traffic control device, resulting in a high capacity interchange.

The following improvements are proposed for this alternative and are shown in Figure 5-6.

1. Convert existing dual ramp terminal signalized intersections into a single signalized intersection to serve
both southbound and northbound ramp terminals. This Alternative will include:

All improvements considered along Gateway Boulevard and SR 9/1-95 northbound and southbound ramps
considered under Alternative 2 described above are replicated with the SPUI
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Design Exceptions and Variations

FDOT\

All the Build Alternatives proposed madifications are designed with the ultimate goal to meet current standards for
federal-aid projects and conform to AASHTO design standards, but some design exceptions and variations are
unavoidable considering the vicinity and project needs. Table 5-2 summarizes the anticipated design exceptions and

variations for each Build Alternative.

Table 5-2: Gateway Boulevard Interchange — Design Exceptions and Variations

Alternative 1 Alternative 2 Alternative 3
No. Design Element (CDA) (Streamlined CDA) (SPUI)
Variation | Exception | Variation | Exception | Variation | Exception
1 | Border Width X X X
2 | Design Speed
3 | Lane Width
4 | Shoulder Width
5 | Bridge Width
6 | Structural Capacity
7 | Vertical Clearance * *) *)
8 | Grade
9 | Cross Slope
10 | Superelevation
11 | Horizontal Alighment
12 | Vertical Alignment X X X
13 | Stopping Sight Distance X X X
14 | (oeraoffer o Optracion) | ¥ x ¢

(*) All Build Alternatives propose to widen the existing bridges along the arterial and will maintain existing deficient vertical
clearance.

Most of the design deficiencies identified are a result of existing conditions and are being maintained with the
proposed designs. The designs proposed for this project do not deteriorate these existing deficiencies.

5.6 Preferred Alternative

The No-Build Alternative will not provide adequate traffic operations nor improvements to safety for the
SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges within the study area. Thus, the FDOT
District 4, in coordination with the District Interchange Review Committee, has identified the below Build Alternatives
as the Preferred Alternatives for each interchange based on detailed engineering and environmental analysis, agency

coordination, and public comments:
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SR 9/1-95 at Gateway Boulevard Interchange —

e The recommended Preferred Alternative for SR 804/Boynton Beach Boulevard interchange is Build
Alternative 2 — Streamlined CDA.

e Therecommended Preferred Alternative for Gateway Boulevard interchange is Build Alternative 3 — SPUL.

These Preferred Build Alternatives developed incorporate viable TSM&O improvements and will be developed further
as the PD&E project progresses.

Details of the operational and safety analysis and the reasoning for selecting these two Build Alternatives as the
Preferred Alternatives are provided in Sections 6 and 7.
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6.  Alternative Analysis
6.1 Conformance with Transportation Plans

The improvements proposed in the SIMR for the Build Alternatives are consistent with improvement plans
incorporated in Florida’s Strategic Intermodal System (SIS) 2040 Long Range Cost Feasible Plan and the Statewide
Transportation Improvement Program (STIP). The proposed improvements are consistent with the current 2040 Cost
Feasible Long Range Transportation Plan (LRTP), adopted by Palm Beach County, Metropolitan Planning Organization
(MPO). The improvements are also incorporated in the MPQ’s Transportation Improvement Program (TIP).

6.2 Compliance with Policies and Engineering Standards

The design criteria for this project are based on design parameters outlined in the Roadway Plans Preparation Manual,
Volume | and Il (FDOT, January 2016), the Manual of Uniform Minimum Standards for Design, Construction and
Maintenance for Streets and Highways (FDOT), and A Policy on Geometric Design of Highway and Streets
(AASHTO, 2011). A list of design exceptions and variations required for the proposed designs that deviated from these
set standards are outlined in Section 5.5.

6.3 No-Build Alternative Operational Analysis

The future No-Build Alternative includes the Existing Year (2015) roadway network plus all funded and
(planned/programmed) committed projects within the study corridor per the FDOT 5-Year Work program. It also
incorporates all Cost Feasible Plan projects contained in Palm Beach County’s 2040 Long Range Transportation Plan
(LRTP). In addition, the development of the No-Build network involved extensive coordination with FDOT District Four
and Palm Beach County to determine anticipated Opening Year for various planned projects and any additional road
improvements that should be incorporated in the No-Build Alternative. Based on coordination with these agencies
and reviews of the Department’s 5-Year Work Program and LRTP, the below listed planned or programmed projects
within the immediate vicinity of the study area are included in the No-Build transportation network:

1. The interchange improvements at Woolbright Road and SR 9/1-95 proposed through an IOAR approved in
March 2013.

2. Short-term improvements proposed at Gateway Boulevard and SR 9/1-95 interchange proposed through a
non-lAR completed in May 2014.

3. Intersection improvements proposed by Palm Beach County at the intersection of High Ridge Road and
Gateway Boulevard.

4. The interchange improvements at Hypoluxo Road and SR 9/1-95 proposed through an IOAR approved in
March 2011.

5. Two express lanes along SR 9/1-95 in either direction (northbound and southbound) within the project
study area. FDOT is currently conducting a Planning Study of the feasibility of deploying these express
lanes. No funding for implementation past the Planning Study was programmed for this project in the FDOT
Work Program. However, this project was included in the SERPM model for volume development and in
the Palm Beach MPO Year 2040 LRTP. Therefore, this project is included in both the No-Build and Build
roadway operational analysis.
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The No-Build roadway network is consistent for the three analysis years (2020, 2030, 2040) within the SIMR limits.
6.3.1 Operational Analysis

Future conditions operational analyses were performed for the No Build Alternative based on traffic forecasts and
network conditions with the planned/programmed projects listed above for the years 2020, 2030 and 2040. LOS
calculations for freeway segments (basic, merge and diverge areas) and analyses of freeway weaving segments were
performed using the Highway Capacity Software (HCS). Synchro 9 models were developed for computing the LOS of
ramp terminal intersections and other intersections within the study area.

No-Build conditions operational analysis LOS calculations and output reports for years 2020, 2030, and 2040 are
provided in Appendix I.

6.3.1.1 SR 9/1-95 Freeway Segments

FDOT is currently evaluating the feasibility of deploying express lanes along SR 9/1-95 within the current project study
area. Detailed analysis is currently underway to evaluate traffic operations along SR 9/1-95 between Linton Boulevard
and Indiantown Road. The study is currently in Planning phase and no PD&E, Design, or Construction phases of any
improvements from this study are programmed by FDOT. The preferred typical section for express lanes from this
study included the installation of two express lanes in both the northbound and southbound direction along the study
area. For the purposes of consistency between the no-build and build condition operations along the SR 9/1-95
freeway segments, it is assumed that two express lanes will be present along SR 9/1-95 within the study area and
would serve up to 1,650 vehicles per hour per lane (3,300 vehicles per hour) through these express lanes. This volume
of 3,300 vehicles per hour is deducted from the mainline volume to conduct the freeway segment HCS analysis owing
to the limitations of HCS software.

The results from HCS LOS analysis of the basic freeway segment, ramp merge or diverge sections, and weaving
segments along SR 9/1-95 northbound and southbound directions are summarized in Tables 6-1 through 6-3 for
Open (2020), Interim (2030), and Design (2040) Years, respectively. Figures 6-1 through 6-3 depict the No-Build
conditions results from this analysis along the freeway for the Open (2020), Interim (2030), and Design (2040) Years,
respectively.

Results indicate that most of the basic freeway segments do not operate at LOS D or better by the Design Year (2040).
The underperforming basic freeway segments are identified below:

Open Year (2020)
e Northbound SR 9/1-95
o During the PM peak hour, the weave section, between the Woolbright Road on ramp and the SR
804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the PM peak hour, the weave section, between the SR 804/Boynton Beach Boulevard on
ramp and the Gateway Boulevard off ramp, operates at LOS F.
e Southbound SR 9/1-95
0 During the AM peak hour, the diverge to Gateway Boulevard operates at LOS E.
o During the AM peak hour, the weave section, between the Gateway Boulevard on ramp and the
SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
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Table 6-1: Freeway Segment LOS Summary — No Build Conditions — Open Year (2020)

FDOT)

AM Peak PM Peak
ID | Freeway From To Type On- Off- ; On- Off- ;
Volme | Famp | Ramp | o G, | tos | LR Ramp | Ramp | oG, | Los
Volume | Volume Volume | Volume
NORTHBOUND
1 Project Beginning Woolbright Rd BFS 2,773 10.6 7,138 30.2 D)
2 Woolbright Rd Off-Ramp Diverge 2,773 768 2.7 7,183 1,352 13.8
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 2,005 7.7 5,831 229
4 Woolbright Rd On-Ramp (S)F;fg:é] Bpoy”ton Beach BV | \veave | 3450 | 1454 | 507 12.4 7472 | 1,641 | 1,866 *
5 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach Blvd BES 2,862 11.0 5,606 218 c
Off-Ramp On-Ramp
6 | |05 giig’:é Bpoynton Beach BVA | ¢ teway BIvd Off-Ramp | Weave | 3,909 | 1,047 | 798 146 6,646 | 1,040 | 1,422 * .
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 3,111 11.9 5,224 20.2 ©
8 Gateway Blvd On-Ramp Merge 3,111 1,122 21.6 5,224 785 26.0 ©
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 4,233 16.2 6,009 23.7 ©
10 Hypoluxo Rd Off-Ramp Diverge 4,233 500 <1.0 6,009 1,298 <1.0 A
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 3,733 143 4,711 18.1
12 Hypoluxo Rd On-Ramp Project End BFS 5,236 16.1 5,731 17.6

pc/mi/In — passenger car per mile per lane
* Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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Table 6-1: Freeway Segment LOS Summary — No Build Conditions — Open Year (2020) — continued

FDOT)

AM Peak PM Peak
ID | Freeway From To Type On- Off- ; On- Off- ;
Votume | Rame | Ramp | (S | wos | UERRY | Ramp | Ramp | o S L0
Volume | Volume Volume | Volume
SOUTHBOUND
13 Project End Hypoluxo Rd Off-Ramp BFS 6,889 214 c 5,100 156
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 6,289 25.1 © 3,705 14.2
15 Hypoluxo Rd On-Ramp Merge 6,289 1,204 26.6 C 3,705 600 13.2
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp BFS 7,493 32.2 D 4,305 16.5
17 Gateway Blvd Off-Ramp Diverge 7,493 844 36.3 E 4,305 1,013 24.3
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 6,649 27.0 D 3,292 12.6
19 | 195 | Gateway Blvd On-Ramp Soifsé):ra Bpoy”ton BeachBIVA | \veave | 7960 | 1320 | 1346 * 4023 | 731 | 1315 13.7
20 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach Blvd BFS 6,623 26.9 D 2,708 10.4
Off-Ramp On-Ramp
21 gif:r{] Bpoy”ton BeachBIVA |\ oolbright Rd Off-Ramp | Weave | 7,808 | 1,185 | 1,503 265 C | 3404 | 696 1,411 9.8
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 6,215 24.7 C 1,993 7.6
23 Woolbright Rd On-Ramp Merge 6,215 1,159 26.0 C 1,993 798 11.2
24 Woolbright Rd On-Ramp Project Beginning BFS 7,374 314 D 2,791 10.7

pc/mi/In — passenger car per mile per lane

*Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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FDOT)

Table 6-2: Freeway Segment LOS Summary — No Build Conditions — Interim Year (2030)

AM Peak PM Peak

ID | Freeway From To Type On- Off- ; On- Off- ;

Volme | Famp || Ramp | S | os | USEE Ramp | Ramp | S | L0

Volume | Volume Volume | Volume

NORTHBOUND
1 Project Beginning Woolbright Rd BFS 3,122 12.0 8,223 37.9 E
2 Woolbright Rd Off-Ramp Diverge 3,122 901 4.4 8,223 1,516 16.9
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 2,221 85 6,707 27.3
4 Woolbright Rd On-Ramp SR 804/Boynton Beach Weave | 3894 | 1,673 | 679 14.2 8451 | 1,744 | 2,005 *

Blvd Off-Ramp
SR 804/Boynton Beach Blvd | SR 804/Boynton Beach

5 Off-Ramp Blvd On-Ramp BFS 3,215 12.3 6,446 259 ©
6 | 195 gi?é):é Bpoy”ton BeachBIVA | . teway Blvd Off-Ramp | Weave | 4517 | 1,302 | 968 17.6 7674 | 1228 | 1,716 * .
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 3,549 13.6 5,958 235 C
8 Gateway Blvd On-Ramp Merge 3,549 1,220 23.8 C 5,958 843 28.9 D
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 4,769 18.3 C 6,801 27.9 D
10 Hypoluxo Rd Off-Ramp Diverge 4,769 667 <10 6,801 1,493 <10
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 4,102 15.7 5,308 20.5 C
12 Hypoluxo Rd On-Ramp Project End BFS 5,843 17.9 6,388 19.7 C

pc/mi/In — passenger car per mile per lane
* Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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FDOT)

Table 6-2: Freeway Segment LOS Summary — No Build Conditions — Interim Year (2030) — continued

pc/mi/In — passenger car per mile per lane
*Volumes exceed available capacity leading to LOS F operations

Note:

AM Peak PM Peak

S © PP |y | vy | o | S | ios | e | v | o | S | s

Volume | Volume Volume | Volume

SOUTHBOUND

13 Project End Hypoluxo Rd Off-Ramp BFS 7,007 21.8 c 5,660 17.4
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 6,361 255 © 4,106 15.7
15 Hypoluxo Rd On-Ramp Merge 6,361 1,439 28.7 D 4,106 646 14.9
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp BFS 7,800 345 D 4,752 18.2 C
17 Gateway Blvd Off-Ramp Diverge 7,800 888 37.8 E 4,752 1,076 26.5
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 6,912 285 D 3,676 141
19 | 195 | Gateway Blvd On-Ramp ;Tvgog]ffs;’;tsn Beach Weave | 8551 | 1,639 | 1,440 * 4,554 878 | 1,420 15.8
20 gF;f&?é):r/anoynton Beach Blvd ;Tvgogé?:g;tg)n Beach BFS 7111 29.7 D 3134 120
21 gii?:é Bpoy”ton Beach BVd | \yoolbright Rd Off-Ramp | Weave | 8595 | 1484 | 1775 31.2 D | 30907 773 | 1,553 11.4
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 6,820 28.0 D 2,354 9.0
23 Woolbright Rd On-Ramp Merge 6,820 1,396 29.9 D 2,354 860 13.1
24 Woolbright Rd On-Ramp Project Beginning BFS 8,216 37.8 E 3,214 12.3

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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Table 6-3: Freeway Segment LOS Summary — No Build Conditions — Design Year (2040)

FDOT)

AM Peak PM Peak
ID | Freeway From To Type On- Off- ; On- Off- ;
Volme | Famp | Ramp || (G | 10 | US| Ramp | Ramp | G, | Los
volume | Volume | P volume | Volume | P
NORTHBOUND
1 Project Beginning Woolbright Rd BFS 3,495 134 9,030 46.1
2 Woolbright Rd Off-Ramp Diverge 3,495 1,062 6.4 9,030 1,718 19.8
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 2,433 9.3 7,312 31.0
4 Woolbright Rd On-Ramp Soir?::r; Bpoy”ton Beach BV | \veave | 4316 | 1,883 | 780 * 9,223 | 1,911 | 2139 *
5 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach Blvd BES 3,536 136 7,084 29.6 D
Off-Ramp On-Ramp
6 | g5 | 804/BoyntonBeachBVd | GoovayBivd Off-Ramp | Weave | 5108 | 1572 | 1170 * 8500 | 1416 | 2,063 *
On-Ramp
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 3,938 151 6,437 259 c
8 Gateway Blvd On-Ramp Merge 3,938 1,336 26.1 C 6,437 926 31.2 D
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 5,274 20.4 © 7,363 314 D
10 Hypoluxo Rd Off-Ramp Diverge 5,274 880 <1.0 A 7,363 1,727 <1.0
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 4,394 16.8 5,636 22.0 C
12 Hypoluxo Rd On-Ramp Project End BFS 6,325 195 c 6,775 21.0 c

pc/mi/In — passenger car per mile per lane
*Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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Table 6-3: Freeway Segment LOS Summary — No Build Conditions — Design Year (2040) — continued

FDOT)

pc/mi/In — passenger car per mile per lane
*Volumes exceed available capacity leading to LOS F operations

Note:

AM Peak PM Peak
N : U | o | o | s | T | e | o | S s
Volume | Volume Volume | Volume
SOUTHBOUND
13 Project End Hypoluxo Rd Off-Ramp BFS 7,161 22.4 C 6,200 19.1 C
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 6,415 25.8 C 4,459 17.1
15 Hypoluxo Rd On-Ramp Merge 6,415 1,649 30.6 D 4,459 688 16.4
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp BFS 8,064 36.6 E 5,147 19.9
17 Gateway Blvd Off-Ramp Diverge 8,064 948 39.1 E 5,147 1,162 28.5 D
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 7,116 29.8 D 3,985 15.3
19 | 195 | Gateway Blvd On-Ramp (S)F;fg:r; Bpoy”ton Beach BV | \veave | 9136 | 2020 | 1,545 * . 5042 | 1,057 | 1,545 *
20 (S)F;f-SFg);lr;Bpoynton Beach Blvd (S)F;_S;):él?)oynton Beach Blvd BFS 7501 399 D 3,497 13.4
21 SOF:fF?:r; Bpoy”ton BeachBIVA |\ oolbright Rd Off-Ramp | Weave | 9,395 | 1,804 | 1,984 * 4,352 855 | 1,717 12.9
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 7,411 31.7 2,635 10.1 A
23 Woolbright Rd On-Ramp Merge 7,411 1,654 * 2,635 965 14.9
24 Woolbright Rd On-Ramp Project Beginning BFS 9,065 46.5 3,600 13.8

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.
2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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A total of four locations, out of 24, with failing LOS (E or F) were observed in the Open Year (2020).

Interim Year (2030)
e Northbound SR 9/1-95
0 During the PM peak hour, the freeway segment, from the beginning of the project limits to
Woolbright Road off ramp, operates at LOS E.
0 During the PM peak hour, the weave section, between the Woolbright Road on ramp and the SR
804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the PM peak hour, the weave section, between the SR 804/Boynton Beach Boulevard on
ramp and the Gateway Boulevard off ramp, operates at LOS F.
e Southbound SR 9/1-95
0 During the AM peak hour, the diverge to Gateway Boulevard operates at LOS E.
0 During the AM peak hour, the weave section, between the Gateway Boulevard on ramp and the
SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the AM peak hour, the freeway segment, between the Woolbright Road on ramp and the
end of the project limits, operates at LOS E.

A total of six locations, out of 24, with failing LOS (E or F) were observed in the Interim Year (2030).

Design Year (2040)
¢ Northbound SR 9/1-95
0 During the PM peak hour, the freeway segment, from the beginning of the project limits to
Woolbright Road off ramp, operates at LOS F.
0 During the AM and PM peak hours, the weave section, between the Woolbright Road on ramp
and the SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the AM and PM peak hours, the freeway segment, between the SR 804/Boynton Beach
Boulevard on ramp and the Gateway Boulevard off ramp, operates at LOS F.
e Southbound SR 9/1-95
0 During the AM peak hour, the freeway segment, between the Hypoluxo Road on ramp and the
Gateway Boulevard off ramp, operates at LOSE.
0 During the AM peak hour, the diverge to Gateway Boulevard operates at LOS E.
0 During the AM and PM peak hours, the weave section, between the Gateway Boulevard on ramp
and the SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the AM peak hour, the weave section, between the SR 804/Boynton Beach Boulevard on
ramp and the Woolbright Road off ramp, operates at LOS F.
0 During the AM peak hour, the merge from Woolbright Road operates at LOS F.
0 During the AM peak hour, the freeway segment, between the Woolbright Road on ramp and the
end of the project limits, operates at LOS F.

A total of nine locations, out of 24, with failing LOS (E or F) were observed in the Design Year (2040).
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6.3.1.2 Intersections
SR 9/1-95 at Woolbright Road Interchange Intersections

Future No-Build approach and overall intersection LOS and delay results for intersections along the Woolbright Road
interchange limits are summarized in Table 6-4 through Table 6-6 for the Open (2020), Interim (2030), and Design
(2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in Table 6-7. The 95™
percentile queue lengths are summarized in Table 6-8. Figures 6-4 through 6-6 depict the findings of this intersection
analysis along Woolbright Road for the Open (2020), Interim (2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Neither ramp intersection operates with failing LOS (E or F) during the Open Year (2020).

Interim Year (2030)

e During the PM peak hour, the ramp terminal intersection for Woolbright Road at SR 9/1-95
southbound operates at LOS E.

e During the PM peak hour, the ramp terminal intersection for Woolbright Road at SR 9/1-95
northbound operates at LOS E.

Design Year (2040)

e During the PM peak hour, the ramp terminal intersection for Woolbright Road at SR 9/I-95
southbound continues to operate at LOS E.

e During the PM peak hour, the ramp terminal intersection for Woolbright Road at SR 9/I-95
northbound continues to operate at LOS E.

Other Project Intersections:
Open Year (2020)

e During the AM and PM peak hours, the intersection for Woolbright Road at Seacrest Boulevard
operates at LOS F and LOS E, respectively.

Interim Year (2030)
e During the PM peak hour, the intersection for Woolbright Road at SW 8t Street/Corporate Drive
operates at LOSE.

e The intersection for Woolbright Road at Seacrest Boulevard continues to operate at LOS F during
the AM peak hour and changes from an LOS E operation to LOS F during the PM peak hour.

Design Year (2040)

e The intersection for Woolbright Road at SW 8" Street/Corporate Drive will change into LOS F
operation for both AM and PM peak hours.

e During the AM and PM peak hours, the intersection for Woolbright Road at Seacrest Boulevard
continues to operate at LOS F.
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Table 6-4: Woolbright Road Intersections Delay and LOS Summary — No-Build Conditions — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
. AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak LSS HAREEL
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Woolbright Rd at SW 8t St/Corporate Dr Signalized D D C C D E E E 36.3 D 435 D
Woolbright Rd at 1-95 Southbound Ramps | Signalized | € c A A - - c - 20.6 © 516 D
Woolbright Rd at I-95 Northbound Ramps Signalized A A © - - 24.3 © 485 D
Woolbright Rd at Seacrest Blvd Signalized D D D) E E 86.5 63.5 E
TOTAL 167.7 207.1
Table 6-5: Woolbright Road Intersections Delay and LOS Summary — No-Build Conditions — Interim Year (2030)
Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
. AM PM AM PM AM PM AM PM
Location TYPe | peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak Al TR
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Woolbright Rd at SW 8™ St/Corporate Dr Signalized D D E D) E E E 53.9 57.7 E
Woolbright Rd at I-95 Southbound Ramps Signalized A 29.0 60.9 E
Woolbright Rd at I-95 Northbound Ramps Signalized E 30.8 © 57.6 E
Woolbright Rd at Seacrest Blvd Signalized E 157.4 m
TOTAL 271.1 275.8
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Table 6-6: Woolbright Road Intersections Delay and LOS Summary — No-Build Conditions — Design Year (2040)
Approach LOS

Overall Intersection

Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak PL ety
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)

Woolbright Rd at SW 8 St/Corporate Dr Signalized

Woolbright Rd at 1-95 Southbound Ramps Signalized “ A

Woolbright Rd at I-95 Northbound Ramps Signalized
Woolbright Rd at Seacrest Blvd Signalized
TOTAL

Table 6-7: Woolbright Road Intersections Volume to Capacity Ratio — No-Build Conditions

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 077 | 074 | 019 | 076 | 076 | 036 | 021 | 051 | - |o090]| 077 | - 0.84
_ AM Peak 2030 088 | 095 | 023 | 084 | 099 | 048 | 028 | 059 | - |mo8| o083 | - 0.99
Woolbright Rd at 2040 TI0NE6 027 | 086 |WW220| 062 | 040 | 071 | - |120] 095 | - 119
1) Sws Stécrorporate 2020 090 | 063 | 009 | 045 | 087 | 058 | 06L | 088 | - |o082]| 06l | - 0.91
PM Peak 2030 093 | 071 | 012 | 062 |04 o073 | 067 | 088 | - | 092|069 | - 0.97
2040 091 | 082 | 016 | 080 | 129 | 095 | 079 | 089 | - |mo8| os2 | - 1.08
2020 ~ | 057 | 066 | 049 | 041 i - i " |09 | - | 058 0.80
AM Peak 2030 ~ | 066 | 079 | 059 | 046 i - i ~ mee - | 063 0.91
, | Woolbright Rd at 1-95 2040 ~ [ 075 | 093 | 070 | 052 i - i T 125 | - | 069 1.04
Southbound Ramps 2020 ~ | 064 | 060 | 032 | 055 i - : T |46 | - | 045 0.79
PM Peak 2030 ~ [ o7t | 048 | 033 | 059 i - i T |16t | - | 050 0.87
2040 ~ [ 079 | 055 | 036 | 063 i - : T 9| - | osa 0.95
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Table 6-7: Woolbright Road Intersections Volume to Capacity Ratio — No Build Conditions — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left Thru | Right | Left Thru Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 0.49 0.48 - - 0.51 0.92 0.72 - 0.24 - - - 0.79
AM Peak 2030 0.57 0.55 - - 0.59 1.05 0.82 - 0.28 - - - 0.91
3 Woolbright Rd at 1-95 2040 0.64 0.63 - - 0.71 1.17 0.95 - 0.34 - - - 1.02
Northbound Ramps 2020 0.63 0.53 - - 0.59 0.90 1.28 - 0.40 - - - 0.91
PM Peak 2030 0.71 0.57 - - 0.62 0.91 141 - 0.46 - - - 0.98
2040 0.79 0.63 - - 0.63 0.97 1.57 - 0.53 - - - 1.07
2020 0.53 1.23 - 0.58 0.84 - 0.95 | 0.37 - 0.67 | 091 - 1.02
AM Peak 2030 0.88 151 - 0.59 1.26 - 095 | 043 - 0.83 | 0.99 - 1.18
4 Woolbright Rd at 2040 141 1.76 - 0.63 1.66 - 0.97 | 0.50 - 098 | 1.12 - 1.39
Seacrest Blvd 2020 0.78 0.99 - 0.66 0.89 - 1.07 | 0.74 - 0.82 | 0.82 - 0.98
PM Peak 2030 1.26 1.17 - 0.72 0.97 - 112 | 0.73 - 0.98 | 0.85 - 1.18
2040 1.95 1.39 - 0.77 1.05 - 115 | 0.71 - 1.24 | 0.90 - 1.61
= Movements volume to capacity ratios exceeding 1.00.
Table 6-8: Woolbright Road Intersections 95 Percentile Queue Length Summary — No-Build Conditions
Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 163 #416 104 #216 #492 170 45 132 - #288 | 318 -
AM Peak 2030 #270 | #538 116 #234 #561 204 61 185 - #369 | #441 -
Woolbright Rd at 2040 #405 | #662 123 m#226 | #649 245 79 #256 - #458 | #560 - Signalized
1| Sw 8" St/Corporate 2020 269 484 74 60 #1776 266 184 357 - 232 285 - Intersection
Dr PM Peak 2030 #391 529 90 107 #3832 356 188 374 - #314 | 353 -
2040 #528 600 107 #188 #867 #763 #198 | #391 - #416 | 444 -
Existing Storage Length (ft) 200 | 1,000 150 200 1,320 350 1,000 1,000 200 1,000
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Table 6-8: Woolbright Road Intersections 95t Percentile Queue Length Summary — No-Build Conditions — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left | Thru Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 - 221 ml12 16 1 - - - - #400 - 0
AM Peak 2030 - m243 ml43 26 0 - - - - #491 - 0
Woolbright Rd at -95 2040 - [ m226 | mils | Z 0 - - - B i 0 Signalized
2 Southbgund Ramps 2020 B 176 106 0 m22 - - - - #33 | - 0 Intgrsection
PM Peak 2030 - 233 m23 0 m43 - - - - #720 - 0
2040 - m295 m18 0 mo64 - - - - #825 - 0
Existing Storage Length (ft) [l 1320 | 1320 | 730 | 730 | ;- B -
2020 13 0 - - m244 | m#680 | 217 - 0 - - -
AM Peak 2030 14 mO0 - - m233 m340 252 - 0 - - -
. 2040 15 ml4 - - m243 m267 | #310 - 0 - - - . .
3 | WoolbrightRd at |-95 2020 18 | ms | - ~ | m3s3 | mese | #e04 | - | o | - | - | - | Sdnalieed
Northbound Ramps Intersection
PM Peak 2030 21 m59 - - m375 mb531 | #697 - 0 - - -
2040 25 m85 - - m360 mb523 | #802 - 0 - - -
Existing StorageLength (ft) | 730 | 730 | 140 | o0 [0l o 3 |
2020 95 #3837 - 96 #497 - #321 167 - 143 | #369 -
AM Peak 2030 #244 | #1,036 - 93 #786 - #323 193 - #227 | #455 -
. 2040 H#HATT | #1,247 - 106 #1,111 - #336 | 217 - #311 | #537 - . .
4| \WoolbrightRad at 2020 #364 | #1013 | - 113 | 645 T | #a37 | 335 | - | #226 | 281 | - Signalized
Seacrest Blvd Intersection
PM Peak 2030 #0616 | #1,223 - #141 #778 - #464 | 342 - #313 | 320 -
2040 #853 | #1,454 - #164 #887 - #481 | 364 - #417 | 379 -
Existing Storage Length (ft) 150 1,480 150 1,000 450 1,000 150 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.

A
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Volumes exceeding capacity were observed for several movements along Woolbright Road intersections and these
V/C ratios become progressively worse over the three analysis years without any improvements. Intersections with
overall intersection volumes exceeding capacity are summarized below:

Ramp Terminal Intersections:

Design Year (2040)

e  Woolbright Road at SR 9/1-95 Southbound Ramps observed a V/C ratio of 1.04 in the AM peak hour.

e Woolbright Road at SR 9/1-95 Northbound Ramps observed a V/C ratio of 1.02 in the AM peak hour
and 1.07 in the PM peak hour.

Other Project Intersections:

Open Year (2020)
e  Woolbright Road at Seacrest Boulevard observed a V/C ratio of 1.02 in the AM peak hour.

Interim Year (2030)
e  Woolbright Road at Seacrest Boulevard observed a V/C ratio of 1.18 in the AM and PM peak hours.

Design Year (2040)

e Woolbright Road at SW 8t Street/Corporate Drive observed V/C ratios of 1.19 and 1.08 in the AM
and PM peak hours, respectively.

e  Woolbright Road at Seacrest Boulevard observed V/C ratios of 1.39 and 1.61 in the AM and PM
peak hours, respectively.

A review of the 95" percentile queue lengths indicate that several left turning movements and the westbound
through movements near the intersection of Woolbright Road and Seacrest Boulevard are exceeding available
storages.

SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange Intersections

Future No-Build approach and overall intersection LOS and delay results for the intersections along SR 804/Boynton
Beach Boulevard interchange limits are summarized in Table 6-9 through Table 6-11 for the Open (2020), Interim
(2030), and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in
Table 6-12. The 95™ percentile queues are summarized in Table 6-13. Figures 6-7 through 6-9 depict the findings of
this intersection analysis along SR 804/Boynton Beach Boulevard for the Open (2020), Interim (2030), and Design
(2040) Years, respectively.
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Table 6-9: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — No-Build Conditions — Open Year (2020)

TOTAL

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound | Southbound
AM PM AM | PM | AM | PM AM | PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak FIIEE
Average Average
LOS LOS LOS | LOS | LOS | LOS | LOS | LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8™ St/Old Boynton Rd | Signalized E 445 D 60.9 E
SR 804/Boynton Beach Blvd at Industrial Ave Signalized E 134 27.4 ©
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized E 94.6 29.5 ©
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized - 48.1 D 106.0
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized E 65.1 E 53.1 D
265.7 27169 |

Table 6-10: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — No-Build Conditions — Interim Year (2030)

Systems Interchange Modification Report (SIMR)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound | Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AP EES P P
Average Average
LOS LOS LOS | LOS | LOS LOS LOS | LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8™ St/Old Boynton Rd | Signalized 63.1 E 69.9
SR 804/Boynton Beach Blvd at Industrial Ave Signalized 18.2 36.9 D
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized 121.2 422 D
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps | Signalized 72.0 113.8
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized 115.8 106.3
TOTAL 390.3 369.1
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Table 6-11: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — No-Build Conditions — Design Year (2040)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak FLAIPEELS
Average Average
LOS LOS LOS LOS LOS LOS | LOS LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized E E E 103.1 79.5 E
SR 804/Boynton Beach Blvd at Industrial Ave Signalized C C E D D E 25.1 C 53.0
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized E C A - - E 154.9 58.8 E
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized D - - 123.7 137.4
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized D E 238.4 199.5
TOTAL 645.2 528.2
Table 6-12: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — No-Build Conditions
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left Thru | Right | Left Thru Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 0.16 0.65 - 0.65 0.51 0.28 0.27 | 0.73 - 0.95 | 0.20 - 0.74
SR 804/Boynton AM Peak 2030 0.26 0.90 - 0.90 0.58 0.39 | 0.28 | 0.90 - 111 | 0.23 - 0.96
1 Beach Blvd at 2040 0.42 1.09 - 1.24 0.62 0.52 0.33 | 1.16 - 127 | 0.28 - 1.25
NW 8th St/Old 2020 0.60 0.84 - 0.44 0.75 1.07 | 029 | 0.57 - 0.85 | 0.22 - 0.88
Boynton Rd PM Peak 2030 0.66 0.84 - 0.66 0.81 1.13 036 | 0.74 - 091 | 0.22 - 0.97
2040 0.86 0.85 - 0.90 0.86 117 | 045 | 0.96 - 1.00 | 0.23 - 1.08
2020 0.53 0.68 - 0.12 0.54 - - 0.03 | 0.01 - 0.71 | 0.25 0.71
AM Peak 2030 0.77 0.78 - 0.13 0.66 - - 0.06 | 0.01 - 0.79 | 0.28 0.81
SR 804/Boynton 2040 104 | 089 - 018 | 079 - - 010002 | - |087] 033 1.03
2 Beach Blvd and 2020 049 | 051 - 003 | o081 - - | 005|001 | - |082] 022 0.81
Industrial Ave
PM Peak 2030 0.72 0.55 - 0.05 0.92 - - 0.08 | 0.02 - 0.93 | 0.30 0.92
2040 0.99 0.58 - 0.07 1.01 - - 0.20 | 0.02 - 111 | 0.39 1.03

Systems Interchange Modification Report (SIMR) 121




PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and

SR 9/1-95 at Gateway Boulevard Interchange

Table 6-12: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — No-Build Conditions — continued

FDOT\)

Volume to Capacity Ratio

Southbound

Overall
Intersection

[777]= Movements volume to capacity ratios exceeding 1.00.

Intersection Time Period Year Eastbound Westbound Northbound
Thru Right | Left | Thru | Right
2020 0.37 - - - -
SR 804/Boynton AM Peak 2030 0.43 - - -
3 | Beach Blvd and I-95 ;ggg SZi
Southbound Ramps .
PM Peak 2030 0.64 -
2040 0.68 -
2020 0.64 0.42
AM Peak 2030 0.92
SR 804/Boynton 2040
4 | BeachBlvd and I-95 2020
Northbound Ramps
PM Peak 2030
2040
2020
SR 804/Boynton AM Peak 2030
5 Beach Blvd and 2040
Seacrest Blvd 2020
PM Peak 2030
2040
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Table 6-13: SR 804/Boynton Beach Boulevard Intersections 95 Percentile Queue Length Summary — No-Build Conditions
Queues (feet)

Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right Left Thru Right Left | Thru | Right Left Thru | Right
2020 35 536 - 203 297 160 77 263 - #390 123 -
AM Peak 2030 45 #684 - #367 326 209 92 #435 - #500 153
SR 804/Boynton Beach 2040 60 #3815 - m#651 363 291 108 | #704 - #602 190 - sianalized
1 Blvd at NW 8t St/Old 2020 87 506 - m123 452 #1,105 119 352 - #275 156 - Intgrsection
Boynton Rd PM Peak 2030 #109 513 - m163 | 500 | m#l,072 | 149 | 462 - #327 | 160
2040 #165 518 - m211 m485 m#683 185 | #694 - #389 161
Existing Storage Length (ft) 280 1,000 320 1,045 260 140 1,000 380 1,000
2020 m90 345 - m4 235 - - 16 11 - 181 94
AM Peak 2030 m151 m402 - m5 289 - - 23 13 - 235 126
2040 m#241 m413 - m7 316 - - 33 18 - #326 167
2 | SR804/Boynton Beach 2020 m31 | 418 | - m3 | 1,079 - - | 13 - 252 | o5 | Signalized
Blvd and Industrial Ave Intersection
PM Peak 2030 m74 573 - m4 1,159 - - 26 17 - #393 139
2040 m#170 m648 - m5 #1,298 - - 42 21 - #521 189
Existing Storage Length (ft) 230 1,045 150 840 1,000 1,000 1,000 340
2020 - #1,205 51 34 mO0 - - - - #420 - 0
AM Peak 2030 - #1,450 | 773 m123 m2 - - - - #4388 - 0
SR 804/Boynton Beach 2040 - #1,697 | 265 | m125 | mO - - - - #565 - 0 o
3 Blvd and 1-95 2020 - #7159 | 0 | mo | m22 - - - S e o | Sinalized
Intersection
Southbound Ramps PM Peak 2030 - #8394 | mo m0 m36 - - - - #438 - 0
2040 - m#973 | mo m0 m52 - - - - #511 - 0
Existing Storage Length (t) [l 840 [ 840 [ 370 | 370 | 250
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Table 6-13: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — No-Build Conditions — continued

FDOT)

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right | Left Thru Right Left | Thru | Right | Left Thru | Right
2020 m10 ml75 - - m398 m268 #243 - #196 - - -
AM Peak 2030 m10 ml178 - - m567 m378 #293 - #260 - - -
SR 804/Boynton Beach 2040 mi0 | mi78 | - - | m#ss4 | mae4 | #352 | - | #340 | - - - o
4 Blvd and 1-95 2020 m6 m1 - - mao9 | mesa | 771 | - | mo2r | - - ~ | Signalized
Intersection
Northbound Ramps PM Peak 2030 m6 m1 - - ma79 | m294 | #843 | - | #1101 | - - -
2040 m6 m8 - - m445 m289 #904 - #1,237 - - -
Existing Storage Length (ft) | 370 | 370 | 2730 | 300 | 1630 300
2020 m205 593 - 59 258 - #315 167 - 117 #514 -
AM Peak 2030 m#404 649 - 82 395 - #390 221 - 173 #791 -
2040 m#1,129 | m708 - #197 595 - #498 298 - #336 | #1,105 -
5 | SR 804/Boynton Beach 2020 m#s74 | maol | - 9 | 52 - #62 | 343 | - %6 | 330 | - | Signalized
Blvd and Seacrest Blvd Intersection
PM Peak 2030 m#747 m474 - 108 631 - #585 379 - 127 #580 -
2040 m#1,089 | m524 - #224 #3800 - #0663 | #458 - 175 #920 -
Existing Storage Length (ft) 250 2,730 250 1,000 190 1,000 180 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the reported
v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown with the #

footnote are acceptable for the design of storage bay (Trafficware 2012).

2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)

= Movements with queues exceeding available storage.
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The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Open Year (2020)

e During the AM peak hour, the ramp terminal intersection for SR 804/Boynton Beach Boulevard at
SR 9/1-95 southbound operates at LOS F.

e During the PM peak hours, the ramp terminal intersection for SR 804/Boynton Beach Boulevard at
SR 9/1-95 northbound operates at LOS F.

Interim Year (2030)

e The ramp terminal intersection for SR 804/Boynton Beach Boulevard at SR 9/1-95 southbound
continues to operate at LOS F.

e The ramp terminal intersection for SR 804/Boynton Beach Boulevard at SR 9/1-95 northbound
continues to operate at LOS F during the PM peak hour and changes from a LOS D operation to
LOS E during the AM peak hour.

Design Year (2040)

e The ramp terminal intersection for SR 804/Boynton Beach Boulevard at SR 9/I-95 southbound
continues to operate at LOS F during the AM peak hour and changes from a LOS D operation to
LOS E during the PM peak hour.

e The ramp terminal intersection for SR 804/Boynton Beach Boulevard at SR 9/1-95 northbound will
change into LOS F operation for both AM and PM peak hours.

Other Project Intersections:

Open Year (2020)

e During the PM peak hour, the intersection for SR 804/Boynton Beach Boulevard at NW 8th
Street/Old Boynton Road operates at LOS E.

e During the AM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E.

Interim Year (2030)

e The intersection for SR 804/Boynton Beach Boulevard at NW 8" Street/Old Boynton Road
continues to operation at LOS E during the PM peak hour and changes from LOS D operation to
LOS E during the AM peak hour.

e The intersection for SR 804/Boynton Beach Boulevard at Seacrest Boulevard will change into LOS F
operation for both AM and PM peak hours.

Design Year (2040)

e The intersection for SR 804/Boynton Beach Boulevard at NW 8™ Street/Old Boynton Road
continues to operate at LOS E during the PM peak hour and changes from LOS E operation to LOS F
during the AM peak hour.
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e During the AM and PM peak hours, the intersection for SR 804/Boynton Beach Boulevard at
Seacrest Boulevard continues to operate at LOS F.

Volumes exceeding capacity were observed for several movements along SR 804/Boynton Beach Boulevard and these
V/C ratios become progressively worse over the three analysis years without any improvements. Intersections with
overall intersection volumes exceeding capacity are summarized below:

Ramp Terminal Intersections:

Open Year (2020)

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Southbound Ramps observed a V/C ratio of 1.00 in
the AM peak hour.

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps observed a V/C ratio of 1.07 in
the PM peak hour.

Interim Year (2030)

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Southbound Ramps observed a V/C ratio of 1.20 in
the AM peak hour.

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps observed a V/C ratio of 1.15 and
1.12 in the AM and PM peak hours, respectively.

Design Year (2040)

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Southbound Ramps observed V/C ratios of 1.44 and
1.01 in the AM and PM peak hours, respectively.

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps observed V/C ratios of 1.38 and
1.23 in the AM and PM peak hours, respectively.

Other Project Intersections:

Open Year (2020)
e SR 804/Boynton Beach Boulevard at Seacrest Boulevard observed a V/C ratio of 1.03 in the AM
peak hour.

Interim Year (2030)
e SR 804/Boynton Beach Boulevard at Seacrest Boulevard observed V/C ratios of 1.18 and 1.55 during
the AM and PM peak hours, respectively.

Design Year (2040)

e SR 804/Boynton Beach Boulevard at NW 8™ Street/Old Boynton Road observed V/C ratios of 1.25
and 1.08 in the AM and PM peak hours, respectively.

e SR 804/Boynton Beach Boulevard at Industrial Avenue observed a V/C ratio of 1.03 in the AM and
PM peak hour.

e SR 804/Boynton Beach Boulevard at Seacrest Boulevard observed V/C ratios of 2.12 and 2.09 in the
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AM and PM peak hours, respectively.

A review of the 95™ percentile queue lengths indicate that several left and right turning movements along
SR 804/Boynton Beach Boulevard, eastbound and westbound through movements near the intersection of
SR 804/Boynton Beach Boulevard with Industrial Ave, and eastbound through movement near the intersection of
SR 804/Boynton Beach Boulevard with SR 9/1-95 southbound ramps are exceeding available storages. If these
deficiencies are not addressed these queues could cause impacts to traffic operations and safety within the
SR 804/Boynton Beach Boulevard interchange area.

SR 9/1-95 at Gateway Boulevard Interchange Intersections

Future No-Build approach and overall intersection LOS and delay results for the intersections along Gateway
Boulevard interchange limits are summarized in Table 6-14 though Table 6-16 for the Open (2020), Interim (2030),
and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in Table 6-17. The
95™ percentile queues are summarized in Table 6-18. Figures 6-10 through 6-12 depict the findings of this intersection
analysis along Gateway Boulevard for the Open (2020), Interim (2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Open Year (2020)

e During the PM peak hour, the ramp terminal intersection for Gateway Boulevard at SR 9/1-95
southbound operates at LOS F.

e During the AM and PM peak hours, the ramp terminal intersection for Gateway Boulevard at
SR 9/1-95 northbound operates at LOS E and LOS F, respectively.

Interim Year (2030)

e During the PM peak hour, the ramp terminal intersection for Gateway Boulevard at SR 9/1-95
southbound continues to operate at LOS F.

e The ramp terminal intersection for Gateway Boulevard at SR 9/I-95 northbound continues to
operate at LOS F during the PM peak hour and changes from LOS E operation to LOS F during the
AM peak hour.

Design Year (2040)

e During the AM and PM peak hours, the ramp terminal intersection for Gateway Boulevard at
SR 9/1-95 southbound continues to operate at LOS F.

e During the AM and PM peak hours, the ramp terminal intersection for Gateway Boulevard at
SR 9/1-95 northbound continues to operate at LOS F.
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Table 6-14: Gateway Boulevard Intersections Delay and LOS Summary — No-Build Conditions — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
. AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AU Al
Average Average
LOS | LOS LOS LOS LOS | LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized 11.9 16.3
Gateway Blvd at High Ridge Road Signalized 59.8 E 39.6 D
Gateway Blvd at I-95 Southbound Ramps | Signalized E 38.8 D 102.4
Gateway Blvd at I-95 Northbound Ramps | Signalized 61.9 E 85.8
Gateway Blvd at Seacrest Blvd Signalized E 60.8 E 442 D
TOTAL 233.2 288.3

Table 6-15: Gateway Boulevard Intersections Delay and LOS Summary — No-Build Conditions — Interim Year (2030)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
. AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak ATULEES FLAUGEES
Average Average
LOS | LOS LOS LOS LOS | LOS LOS LOS Delay Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized © E E E E 135 20.3
Gateway Blvd at High Ridge Road Signalized D) D D E E E E 91.4
Gateway Blvd at 1-95 Southbound Ramps | Signalized D A A - - E 45.7
Gateway Blvd at I-95 Northbound Ramps | Signalized A A E - - 105.4
Gateway Blvd at Seacrest Blvd Signalized C D D) E 98.1
TOTAL 354.1 ‘ 354.1
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Table 6-16: Gateway Boulevard Intersections Delay and LOS Summary — No-Build Conditions — Design Year (2040)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
) AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak LIRS LS
Average Average
LOS LOS LOS | LOS | LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized 14.4 205
Gateway Blvd at High Ridge Road Signalized 137.7
Gateway Blvd at 1-95 Southbound Ramps | Signalized
Gateway Blvd at 1-95 Northbound Ramps | Signalized
Gateway Blvd at Seacrest Blvd Signalized
TOTAL

Table 6-17: Gateway Boulevard Intersections Volume to Capacity Ratio — No-Build Conditions

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection

2020 0.44 | 0.50 - 0.58 0.33 - 0.52 | 0.01 - 0.33 | 0.17 - 0.50
AM Peak 2030 0.43 | 0.60 - 0.47 0.37 0.52 | 0.01 - 0.33 | 0.17 - 0.58
1 Gateway Blvd at 2040 0.43 | 0.73 - 0.43 0.42 0.52 | 0.01 - 0.33 | 0.17 - 0.69
Quantum Village 2020 0.58 | 0.40 - 0.46 0.61 0.04 | 0.01 - 0.59 | 0.29 - 0.61
PM Peak 2030 | 0.43 | 0.46 - 0.46 0.69 0.03 | 0.01 - 0.57 | 0.54 - 0.66
2040 | 0.40 | 0.54 - 0.45 0.77 - 0.03 | 0.01 - 0.57 | 0.54 - 0.72
2020 | 0.47 | 0.98 | 0.30 | 0.49 0.61 0.64 | 050 | 0.10 | 0.85 | 0.78 | 0.28 | 0.23 0.83
AM Peak 2030 0.48 | 1.21 | 0.38 0.50 0.72 0.73 | 052 | 0.10 | 0.85 | 0.78 | 0.30 0.24 0.92
2 Gateway Blvd at High 2040 0.48 | 1.50 | 0.46 0.53 0.87 0.84 | 053 | 011 | 0.85 | 0.79 | 0.32 0.25 1.03
Ridge Road 2020 0.51 | 055 | 0.09 0.59 0.78 0.49 | 060 | 0.20 | 0.85 | 0.71 | 0.13 0.47 0.78
PM Peak 2030 049 | 0.72 | 0.14 0.55 0.95 059 | 065 | 020 | 0.84 | 0.72 | 0.12 0.43 0.86
2040 | 050 | 0.97 | 0.21 | 0.55 1.20 0.72 | 068 | 0.19 | 0.83 | 0.72 | 0.12 | 0.41 0.95

FDOT)
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Table 6-17: Gateway Boulevard Intersections Volume to Capacity Ratio — No-Build Conditions — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 - 093 | 0.85 | 0.36 0.47 - - - 0.87 - 1.06 0.81
AM Peak 2030 - 1.07 [ 1.07 | 0.46 0.54 - 0.97 - 1.09 0.89
3 Gateway Blvd at I-95 2040 - 129 | 1.27 | 0.60 0.63 - 1.07 - 1.09 1.03
Southbound Ramps 2020 - 142 [ 1.05 | 0.14 0.75 - 0.61 - 0.72 0.94
PM Peak 2030 - 152 [ 112 | 0.16 0.81 - 0.77 - 0.80 1.02
2040 - 162 [ 1.15 | 0.20 0.89 - - - - 0.98 - 0.92 1.15
2020 | 0.46 | 0.30 - - 0.96 1.07 | 1.22 - 0.47 - - - 0.75
AM Peak 2030 | 049 | 0.33 - - 1.16 122 | 1.44 - 0.61 - - - 0.84
4 Gateway Blvd at I-95 2040 | 0.53 | 0.37 - - 1.42 141 | 1.69 - 0.81 - - - 0.95
Northbound Ramps 2020 | 0.35 | 0.40 - - 0.85 0.64 | 1.36 - 0.69 - - - 0.77
PM Peak 2030 | 0.39 | 045 - - 0.89 0.69 | 1.51 - 0.86 - - - 0.86
2040 | 043 | 051 - - 0.97 0.77 | 171 - 1.08 - - - 0.99
2020 | 0.82 | 059 | 0.40 | 0.18 1.03 1.04 | 0.28 - 0.16 | 0.84 - 1.04
AM Peak 2030 | 0.86 | 0.58 | 0.50 | 0.26 1.23 1.32 | 0.29 - 0.20 | 0.96 - 1.26
5 Gateway Blvd at 2040 | 090 | 0.69 | 0.65 | 0.42 1.56 1.65 | 0.32 - 0.21 | 1.08 - 1.56
Seacrest Blvd 2020 | 0.60 | 0.89 | 0.29 | 0.35 0.63 0.90 | 0.57 - 0.28 | 0.81 - 0.92
PM Peak 2030 | 0.66 | 1.04 | 0.37 | 0.67 0.63 1.10 | 0.53 - 0.32 | 0.81 - 1.10
2040 | 0.73 | 1.27 | 0.48 | 0.66 0.67 1.37 | 0.53 - 0.33 | 0.81 - 1.35

= Movements volume to capacity ratios exceeding 1.00.

FDOT)
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Table 6-18: Gateway Boulevard Intersections 95 Percentile Queue Length Summary — No-Build Conditions

Queues (feet)
Intersection | Time Period Year Eastbound Westhound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left Thru | Right | Left | Thru | Right
2020 53 354 - m130 6 0 71 0 - 52 61 -
AM Peak 2030 53 464 - m99 502 0 71 0 - 52 61 -
Gateway Blvd 2040 53 646 - m89 615 0 71 0 - 52 61 - sianalized
1| and Quantum 2020 131 251 - mo1 850 mo 12 0 - 104 | o1 - Intgrsection
Village PM Peak 2030 131 316 - ma4 943 mO 12 0 - 103 124 -
2040 131 406 - m40 m889 m2 12 0 - 103 124 -
Existing Storage Length (ft) | 125 1,000 125 850 265 150 150 130 130
2020 119 #682 215 m#181 m471 m484 81 60 351 216 157 116
AM Peak 2030 128 #936 275 m#216 m529 m#519 85 62 358 220 169 119
Gateway Bvd 2060 | mitcs [N o6 [ mioa7 | mécsi | micos | &7 | o5 | o2 | a4 [ e [ e | L
2 apd High 2020 123 345 74 ml44 #790 319 112 91 302 159 71 187 Intersection
Ridge Rd PM Peak 2030 141 490 124 ml62 #982 m421 130 103 342 160 72 187
2040 170 #755 157 m180 #1,072 m430 149 108 380 161 75 188
Existing Storage Length (ft) 300 850 425 725 250 500 400 400
2020 - m306 m140 m0 ml5 - - - - #413 - #446
AM Peak 2030 - m183 m132 mO ml13 - - - - #483 - #463
Gateway Bivd 2040 - mi64 | mi60 | mo mé - i - - | wses | - | wame |
3| andl-95SB 2020 - #715 #572 mo m60 - - - - |80 |- 36| | St'gna"zt‘?d
Ramps PM Peak 2030 - #798 m#630 mO m86 - - - - 471 - 403 ntersection
2040 - m#900 m#523 mO m2109 - - - - #652 - #479
Existing Storage Length (ft) [l 700 700 100 100 650 2,560

A
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Table 6-18: Gateway Boulevard Intersections 95™ Percentile Queue Length Summary — No-Build Condition — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left Thru | Right | Left | Thru | Right
2020 m11 m4 - - m304 m#334 | #552 - 189 - - -
AM Peak 2030 m12 m4 - - m306 m243 | #689 - 243 - - -
Gateway Blvd 2040 mi1 m4 - - m304 mi88 | #837 - #366 - - - sianalized
4| and1-95NB 2020 m2 m2 - - m279 m207 | #875 - 344 - - - mtgrsectio 0
Ramps PM Peak 2030 m3 m2 - - m284 m207 | #1,048 - #522 - - -
2040 m3 m3 - - m297 m213 | #1,255 - #730 - - -
Existing Storage Length (ft) | 100 wo | s 160 | 1,600
2020 182 558 291 52 #1,125 - #500 | 153 - 51 291 -
AM Peak 2030 m#224 502 348 67 #1,376 - #755 | 162 - 55 | #380 -
Gateway Bivd 2040 m#249 me650 m648 91 #1,791 - #1,070 | 184 - 56 | #447 - o
5 | and Seacrest 2020 m91 #1,117 m183 44 586 - #425 | 311 - 70 | 255 - Signalized
Blvd PM Peak 2030 m193 | m#L337 | m3l7 | #84 539 : #635 | 301 | - 71 | #258 | - Intersection
2040 m186 | m#1,634 | m409 #92 576 - #3887 | 305 - 71 | #261 -
Existing Storage Length (ft) 300 650 350 1,000 1,000 1,000 1,000 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the reported
v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown with the #
footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95™ percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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Other Project Intersections:

Open Year (2020)

e During the AM peak hour, the intersection for Gateway Boulevard at High Ridge Road operates at
LOSE.

e During the AM peak hour, the intersection for Gateway Boulevard at Seacrest Boulevard operates
at LOSE.

Interim Year (2030)

e The intersection for Gateway Boulevard at High Ridge Road changes from an LOS E operation to
LOS F during the AM peak hour.

e During the PM peak hour, the intersection for Gateway Boulevard at Seacrest Boulevard operates
at LOS E and changes from an LOS E operation to an LOS F during the AM peak hour.

Design Year (2040)

e During the AM and PM peak hours, the intersection for Gateway Boulevard at High Ridge Road
further deteriorates to operate at LOS F.

e During the AM and PM peak hours, the intersection for Gateway Boulevard at Seacrest Boulevard
further deteriorates to operates at LOS F.

Volumes exceeding capacity were observed for several movements along Gateway Boulevard intersections and
these V/C ratios become progressively worse over the three analysis years without any improvements.
Intersections with overall intersection volumes exceeding capacity are summarized below:

Ramp Terminal Intersections:

Interim Year (2030)
e Gateway Boulevard at SR 9/1-95 Southbound Ramps observed V/C ratios of 1.02 in the PM peak
hour.

Design Year (2040)
e  Gateway Boulevard at SR 9/1-95 Southbound Ramps observed V/C ratios of 1.03 and 1.15 in the AM
and PM peak hours, respectively.

Other Project Intersections:

Open Year (2020)
e Gateway Boulevard at Seacrest Boulevard operates at 1.04 in the AM peak hour.

Interim Year (2030)
e Gateway Boulevard at Seacrest Boulevard operates at V/C ratios of 1.26 and 1.10 in the AM and
PM peak hours, respectively.
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Design Year (2040)

e Gateway Boulevard at High Ridge Road operates at a V/C ratio of 1.03 in the AM peak hour.

e Gateway Boulevard at Seacrest Boulevard operates at V/C ratios of 1.56 and 1.35 in the AM and
PM peak hours, respectively.

A review of the 95" percentile queue lengths indicate that several left and right turning movements along Gateway
Boulevard and eastbound and westbound through movements near the intersections of Gateway Boulevard with
High Ridge Road, SR 9/1-95 northbound ramps, and Seacrest Boulevard are exceeding available storages. If these
deficiencies are not addressed these queues could cause impacts to traffic operations and safety within the
Gateway Boulevard interchange area.

SR 9/1-95 at Hypoluxo Road Interchange Intersections

Future No-Build approach and overall intersection LOS and delay results for the Hypoluxo Road interchange limits are
summarized in Table 6-19 through Table 6-21 for Open (2020), Interim (2030), and Design (2040) Years, respectively.
Intersection approach and overall V/C ratios are summarized in Table 6-22. The 95™ percentile queues are summarized
in Table 6-23. Figures 6-13 through 6-15 depict the findings of this intersection analysis along Hypoluxo Road for the
Open (2020), Interim (2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Open Year (2020)

e During the PM peak hour, the ramp terminal intersection for Hypoluxo Road at SR 9/1-95
southbound operates at LOS E.

e During the PM peak hour, the ramp terminal intersection for Hypoluxo Road at SR 9/I-95
northbound operates at LOS E.

Interim Year (2030)

e During the PM peak hour, the ramp terminal intersection for Hypoluxo Road at SR 9/I-95
southbound continues to operate at LOS E and changes from a LOS D operation to LOS E during the
AM peak hour.

e Theramp terminal intersection for Hypoluxo Road at SR 9/1-95 northbound will deteriorate to LOS F
operations from LOS E during the PM peak hour.
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Table 6-19: Hypoluxo Road Intersections Delay and LOS Summary — No-Build Conditions — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound | Westbound | Northbound | Southbound
. AM | PM | AM PM | AM PM | AM | PM
Location TyPe | peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AUULEES FIEE
Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)
Hypoluxo Rd at High Ridge Rd Signalized E E 232 C 211 C
Hypoluxo Rd at I-95 Southbound Ramps Signalized C A - E 411 D 575 E
Hypoluxo Rd at I-95 Northbound Ramps Signalized A A E - 334 © 69.1 E
Hypoluxo Rd at Seacrest Blvd Signalized C D E 39.0 D 447 D
TOTAL 121.6 186.4

Table 6-20: Hypoluxo Road Intersections Delay and LOS Summary — No-Build Conditions — Interim Year (2030)

TOTAL

Approach LOS .
Overall Intersection
Eastbound | Westbound | Northbound | Southbound
. AM | PM | AM | PM | AM PM | AM | PM
Location TyPe | peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AUULEES FIEE
Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)
Hypoluxo Rd at High Ridge Rd Signalized © © © E E 37.8 D 27.3 C
Hypoluxo Rd at I-95 Southbound Ramps Signalized C A - - 63.3 E 75.0 E
Hypoluxo Rd at I-95 Northbound Ramps Signalized A E - - 49.1 D 81.3
Hypoluxo Rd at Seacrest Blvd Signalized D D C D E E E 48.1 D 49.8 D
198.3 233.4
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Table 6-21: Hypoluxo Road Intersections Delay and LOS Summary — No-Build Conditions — Design Year (2040)

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound | Southbound
AM PM AM PM AM PM AM PM
Location TyPe  Ipeak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A FEELS P FEE
Average Average
LOS | LOS | LOS LOS | LOS | LOS | LOS | LOS Delay | LOS | Delay |LOS
(sec) (sec)
Hypoluxo Rd at High Ridge Rd Signalized C E © D 88.2 375 D
Hypoluxo Rd at I-95 Southbound Ramps Signalized C A - - 88.4 105.9
Hypoluxo Rd at 1-95 Northbound Ramps Signalized E E - - 66.6 E 91.8
Hypoluxo Rd at Seacrest Blvd Signalized D D D E E 75.0 E 56.5 E
TOTAL ‘ 318.2 291.7
Table 6-22: Hypoluxo Road Intersections Volume to Capacity Ratio — No-Build Conditions
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 | 0.07 | 0.69 - 0.72 | 0.24 - 0.44 | 0.36 - 0.96 | 0.44 - 0.76
AM Peak 2030 | 0.15 | 0.89 - 0.82 | 0.30 - 0.52 | 0.61 - 1.24 | 0.47 - 0.94
1 Hypoluxo Rd at 2040 | 0.30 | 1.15 - 1.18 | 0.44 - 0.48 | 0.65 - 1.07 | 0.40 - 1.17
High Ridge Rd 2020 | 0.44 | 0.41 - 0.53 | 0.66 - 0.75 | 0.71 - 0.50 | 0.35 - 0.68
PM Peak 2030 | 0.53 | 0.47 - 0.66 | 0.75 - 0.76 | 0.82 - 0.72 | 0.34 - 0.78
2040 | 0.55 | 0.56 - 0.75 | 0.88 - 0.77 | 0.90 - 1.00 | 0.31 - 0.93
2020 - 0.70 | 0.71 | 217 | 0.25 - - - - 0.83 | 0.90 | 0.52 0.95
AM Peak 2030 - 095 | 0.95 | 1.02 | 0.30 - - - - 113 [ 1.21 | 0.68 1.12
, Ig);pgcl)ﬁﬁt?:uitd 2040 | - [PRORDI0N 241 | 040 | - | - | - T P11 | 122 | 067 124
Ramps 2020 - 112 | 0.37 | 040 | 0.75 - - - - 0.92 | 1.07 | 0.66 1.02
PM Peak 2030 - 121 | 041 | 042 | 0.83 - - - - 102 | 1.15 | 0.71 1.11
2040 - 136 | 045 | 041 | 0.89 - - - - 1.20 | 1.30 | 0.80 1.22

Systems Interchange Modification Report (SIMR) 142




PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and
SR 9/1-95 at Gateway Boulevard Interchange

Table 6-22: Hypoluxo Road Intersections Volume to Capacity Ratio — No-Build Conditions — continued

FDOT)

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 | 0.66 | 0.55 - - 0.74 | 0.87 | 0.85 - 0.49 - - 0.79
AM Peak 2030 | 0.87 | 0.65 - - 0.64 | 0.87 | 1.30 - 0.63 - - 0.97
Hypoluxo Rd at 2040 [006Y 0.76 | - | - | 072 | 094 [ 154 | - | 076 : - 113
95 '\F';;::;téound 2020 | 053 | 0.72 | - -~ (o079 | 067 [285] - | 067 - - 0.93
PM Peak 2030 | 059 | 0.79 - - 0.83 | 0.68 | 1.44 - 0.78 - - 1.01
2040 | 0.84 | 0.75 - - 0.87 | 0.68 | 1.50 - 0.88 - - 1.09
2020 | 0.15| 0.37 | 0.22 | 0.17 | 0.45 0.75 | 0.76 | 0.29 0.25 | 0.69 0.53
AM Peak 2030 | 0.37 | 048 | 052 | 043 | 0.64 0.82 | 0.81 | 031 042 | 0.79 0.71
Hypoluxo Rd at 2040 | 0.74 | 0.66 | 1.14 | 0.86 | 0.87 091 | 091 | 0.35 0.69 | 0.92 1.00
Seacrest Blvd 2020 | 050 | 0.63 | 0.37 | 0.48 | 0.57 0.80 | 0.81 | 0.40 0.59 | 0.66 0.67
PM Peak 2030 | 0.63 | 0.71 | 053 | 059 | 0.64 085 | 0.85 | 0.42 0.71 | 0.70 0.75
2040 | 078 | 0.81 | 0.76 | 0.77 | 0.75 091 | 091 | 0.48 0.82 | 0.68 0.87
= Movements volume to capacity ratios exceeding 1.00..
Table 6-23: Hypoluxo Road Intersections 95™ Percentile Queue Length Summary — No-Build Conditions
Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left | Thru | Right | Left Thru Right
2020 13 676 m181 279 88 11 - #17 | 112 -
AM Peak 2030 30 #1,017 m#318 | m35 124 | 199 - #175 | 159 -
Hypoluxo Rd and 2040 47 #1,253 m#500 m426 170 328 - #249 212 - Signalized
High Ridge Road 2020 46 328 me65 m793 192 233 - 71 128 - Intersection
PM Peak 2030 70 419 m90 m863 227 321 - #96 146 -
2040 83 494 m159 m933 280 #478 - #147 162 -
Existing Storage Length (ft) | 170 1,000 175 1,450 250 1,000 170 1,000

Systems Interchange Modification Report (SIMR)

143




PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTl 5
SR 9/1-95 at Gateway Boulevard Interchange -

Table 6-23 Hypoluxo Road Intersections 95" Percentile Queue Length Summary — No-Build Conditions — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left | Thru | Right | Left Thru Right
2020 - 517 355 #728 28 ; - - - 323 | #356 | 198
AM Peak 2030 - #761 | m#696 | #819 m1 - - - - #432 | #449 | 122
Mool R and 2040 - m628 m554 | #986 m14 - - - - #492 | #510 | 243 siunalized
2 Kgs &3 Rarmps 2020 ; #584 98 mi0 | m25 - - - - | #e89 | w826 | 32 | - tgrsection
PM Peak 2030 - #678 108 m43 m69 - - ] ; #838 | #943 | 432
2040 - #757 m163 m9 m52 - - - - | #1,045 | #1,008 | 505
Existing Storage Length (ft) [ 1450 1,450 160 160 450
2020 589 206 - - 305 250 181 - 211 - - -
AM Peak 2030 m789 | m602 - - 409 656 #279 - 282 - - ;
2040 m780 | m#778 - - m516 | m#763 | #394 - | w377 - - ; o
3 | MypoluxoRdand 2020 m3 | m579 - - 417 257 | #694 | - | 385 - - - Signalized
I-95 NB Ramps Intersection
PM Peak 2030 m3 m614 - - 437 295 #804 - 479 ) ; )
2040 m500 | m140 - - 454 m318 | #922 - | #660 - - -
Existing Storage Length (ft) | 160 Tl @4 EED o (1200l = X |
2020 m56 341 193 65 402 - 264 | 271 | 107 - 84 180
AM Peak 2030 mé67 | m345 m314 139 522 - 380 | 376 | 134 - 147 | #258
2040 m97 | m332 | m#683 | #329 | #679 - #558 | #568 | 174 - #245 | #355 o
4 | HypoluxoRdand 2020 mi4l | m629 | m289 | 100 519 - 367 | 374 | 170 : 149 | #1e3 | Slnalized
Seacrest Blvd Intersection
PM Peak 2030 m157 | m620 m366 112 552 - 458 | 466 | 204 - 184 | #182
2040 ml74 | m702 m534 | #200 591 - #606 | #615 | 250 - #260 | #200
Existing Storage Length (ft) | 210 800 250 1,000 1,000 1,000 1,000 500 150

1) The # footnote indicates that the volume for the 95" percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95™ percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.

Systems Interchange Modification Report (SIMR) 144













PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5

SR 9/1-95 at Gateway Boulevard Interchange —

Design Year (2040)

e During the AM and PM peak hours, the ramp terminal intersection for Hypoluxo Road at SR 9/1-95
southbound will deteriorate to LOS F operations from LOS E.

e During the PM peak hour, the ramp terminal intersection for Hypoluxo Road at SR 9/I-95
northbound continues to operate at F and changes from LOS D operation to LOS E during the AM
peak hour..

Other Project Intersections:

No adjacent project intersections operate at failing LOS (E or F) during the Open (2020) and Interim
(2030) Years.

Design Year (2040)

e During the AM peak hour, the intersection for Hypoluxo Road at High Ridge Road operates at LOS F.

e During the AM and PM peak hours, the intersection for Hypoluxo Road at Seacrest Boulevard
operates at LOSE.

Volumes exceeding capacities were observed for several movements along Hypoluxo Road intersections and these V/C
ratios become progressively worse over the three analysis years without any improvements. Intersections with overall
intersection volumes exceeding capacity are summarized below:

Ramp Terminal Intersections:

Open Year (2020)
e Hypoluxo Road at SR 9/1-95 Southbound Ramps operates at a V/C ratio of 1.02 in the PM peak hour.

Interim Year (2030)

e Hypoluxo Road at SR 9/1-95 Southbound Ramps operates at V/C ratios of 1.12 and 1.11 in the AM
and PM peak hours, respectively.

e Hypoluxo Road at SR 9/1-95 Northbound Ramps operates at a V/C ratio of 1.01 in the PM peak hour.

Design Year (2040)

e Hypoluxo Road at SR 9/1-95 Southbound Ramps operates at V/C ratios of 1.24 and 1.22 in the AM
and PM peak hours, respectively.

e Hypoluxo Road at SR 9/1-95 Northbound Ramps operates at V/C ratios of 1.13 and 1.09 in the AM
and PM peak hours, respectively.

Other Project Intersections:

No adjacent project intersections operate at V/C ratios that exceed capacity during the Open (2020)
and Interim (2030) Years.
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Design Year (2040)
e Hypoluxo Road at High Ridge Road operates at a V/C ratio of 1.17 in the PM peak hour.
e Hypoluxo Road at Seacrest Boulevard operates at a V/C ratio of 1.00 in the AM peak hour.

Areview of the 95" percentile queue lengths indicate that several left and right turning movements along Hypoluxo
Road and eastbound through movements near the intersections of Hypoluxo Road with High Ridge Road and
SR 9/1-95 northbound ramps are exceeding available storages.

6.4 TSM&O Alternative Operational Analysis
The TSM&O Alternative analyzed for this project included the efficient use of existing roadway system through

1. signal timing optimization
2. coordinated signal systems
3. optimization of splits and offsets for signals

The TSM&O Alternative replicates the roadway network of the No-Build Alternative.

The No Build roadway network is replicated for the TSM&O Alternative for all interchanges except the Gateway
Boulevard interchange. Near the intersection of Gateway Boulevard with High Ridge Road, the intersection
improvements proposed by Palm Beach County were not considered as they require extensive right-of-way for
implementation and defies the purpose of TSM&O.

6.4.1 Operational Analysis

Future conditions operational analyses were performed for the TSM&O Alternative based on traffic forecasts and
network conditions expected in years 2020, 2030 and 2040. LOS calculations for freeway segments (basic, merge and
diverge areas) and analyses of freeway weaving segments were performed using the Highway Capacity Software
(HCS). Synchro 9 models were developed for computing the LOS of ramp terminal intersections and other
intersections within the study area.

TSM&O Alternative operational analyses LOS calculations and output reports for years 2020, 2030, and 2040 are
provided in Appendix J.

6.4.1.1 SR 9/1-95 Freeway Segments
No TSM&O improvements are considered along the freeway within the project study area and therefore, it is assumed

operations under the TSM&O Alternative reflect the operations of the No-Build Alternative along the freeway
segments as discussed in Section 6.3.
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6.4.1.2 Intersections

TSM&O improvements such as signal timing optimization, coordinate signal systems and optimized splits and offsets
for signals were considered at the SR 9/1-95 interchanges with SR 804/Boynton Beach Boulevard and Gateway
Boulevard only. The traffic operations near the SR 9/1-95 interchanges with Woolbright Road and Hypoluxo Road
reflected No-Build Conditions as discussed in Section 6.3.

The TSM&O operational analyses for the SR 9/1-95 interchanges with SR 804/ Boynton Beach Boulevard and Gateway
Boulevard are presented below:

SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange Intersections

TSM&O Alternative approach and overall intersection LOS and delay results for the intersections along
SR 804/Boynton Beach Boulevard interchange limits are summarized in Table 6-24 through Table 6-26 for the Open
(2020), Interim (2030), and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are
summarized in Table 6-27. The 95" percentile queues are summarized in Table 6-28. Figures 6-16 through 6-18 depict
the findings of this intersection analysis along SR 804/Boynton Beach Boulevard for the Open (2020), Interim (2030),
and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Open Year (2020)
e During the PM peak hour, the ramp terminal intersection for SR 804/Boynton Beach Boulevard at
SR 9/1-95 northbound operates at LOS E.

Interim Year (2030)

e During the AM peak hour, the ramp terminal intersection for SR 804/Boynton Beach Boulevard at
SR 9/1-95 southbound operates at LOS E.

e The ramp terminal intersection for SR 804/Boynton Beach Boulevard at SR 9/1-95 northbound
deteriorates to LOS F operations from LOS E in the PM peak hour.

Design Year (2040)

e During the AM peak hour, the ramp terminal intersection for SR 804/Boynton Beach Boulevard at
SR 9/1-95 southbound operates at LOS F.

e During the PM peak hour, the ramp terminal intersection for SR 804/Boynton Beach Boulevard at
SR 9/1-95 northbound continues to operate at LOS F and changes from a LOS D operation to LOS F
during the AM peak hour.
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FDOT)

Table 6-24: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — TSM&O Alternative — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound | Southbound
. AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AR FIIEE
Average Average
LOS | LOS LOS LOS | LOS | LOS | LOS LOS Delay | LOS | Delay | LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized D) C D D E E E 453 D 405 D
SR 804/Boynton Beach Bivd at Industrial Ave Signalized A A E E 134 - 142
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized C A A - E C 30.9 © 16.5
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized D E E - 344 © 58.3 E
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized C D E E E 47.4 D 56.1 E
TOTAL 171.4 185.6
Table 6-25: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — TSM&O Alternative — Interim Year (2030)
Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
. AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak LSS FLAUGEES
Average Average
LOS | LOS LOS LOS LOS | LOS | LOS LOS Delay | LOS | Delay | LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized E D D E D) E 63.1 E 61.8 E
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A C E E 175 - 23.7
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized C A C 55.0 E 20.6
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized C E E - 53.3 D 82.6
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized D E 76.0 E 105.1
TOTAL 264.9 293.8
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Table 6-26: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — TSM&O Alternative — Design Year (2040)
Approach LOS
Eastbound Westbound Northbound | Southbound

AM PM AM PM AM PM AM PM
Lol Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak PM Peak

Overall Intersection

Average Average
LOS | LOS | LOS LOS LOS | LOS LOS LOS Delay LOS | Delay | LOS
(sec) (sec)

SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized
SR 804/Boynton Beach Blvd at Industrial Ave Signalized
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized
TOTAL

Table 6-27: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — TSM&O Alternative

Volume to Capacity Ratio
Intersection Time Period | Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection

2020 | 0.17 | 0.77 - 0.72 | 060 | 0.32 | 0.22 | 0.57 - 0.86 | 0.16 - 0.74
SR 804/Boynton AMPeak | 2030|024 | 095| - |091|062| 042 |027| 08| - |212] 022 - 0.95
1 Beach Blvd at 2040 | 051 | 1.13 - 119 063 | 053 | 0.36 | 1.16 - 128 | 0.28 - 1.23
NW 8th St/0ld 2020 | 0.47 | 0.66 - 055 | 071 | 1.02 | 0.69 | 0.90 - 0.93 | 0.32 - 0.98
Boynton Rd PM Peak 2030 | 0.55 | 0.85 - 0.77 | 090 | 1.24 | 0.36 | 0.86 - 0.98 | 0.28 - 1.08
2040 | 0.67 | 0.93 - 104 | 1.02 | 1.36 | 042 | 1.02 - 1.10 | 0.26 - 1.23
2020 | 0.34 | 0.67 - 0.14 | 0.59 - - 0.03 | 0.01 - 0.72 | 0.15 0.68
AM Peak 2030 | 0.57 | 0.77 - 0.16 | 0.70 - - 0.06 | 0.01 - 0.81 | 0.21 0.78
Boynton Beach 2040 | 0.79 | 087 | - | 022|084 | - ~lo1L ] 002 | - |090]| 026 0.89
2 IndBul\s/SriirI]ive 2020 | 0.49 | 0.50 - 0.03 | 0.79 - - 0.05 | 0.01 - 0.83 | 0.22 0.80
PM Peak 2030 | 0.49 | 0.54 - 0.06 | 0.96 - - 0.08 | 0.02 - 091 | 022 0.92
2040 | 0.83 | 0.57 - 0.10 | 1.03 - - 0.19 | 0.02 - 106 | 0.31 1.02

Systems Interchange Modification Report (SIMR) 152




PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FDOT l 5

SR 9/1-95 at Gateway Boulevard Interchange

Table 6-27 SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — TSM&O Alternative — continued
Volume to Capacity Ratio

Intersection Time Period | Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 - 0.85 | 0.57 | 0.87 | 0.35 - - - - - 0.57 0.91
SR 804/Boynton AMPeak | 2030 | - . 0.66 . 041 | - - - - 0.60
3 Beach Blvd and 2040 - 0.74 0.49 - - - - - 0.63
1-95 Southbound 2020 - 0.62 | 0.30 | 0.59 | 0.63 - - - - 0.82 - 0.58 0.68
Ramps PM Peak 2030 - 0.76 | 0.29 | 0.63 | 0.68 - - - - 0.86 - 0.61 0.76
2040 - 0.84 | 032 | 0.76 | 0.73 - - - - 0.90 - 0.66 0.83
2020 . 0.72 - - 0.89

SR 804/Boynton AM Peak
Beach Blvd and

4 1-95 Northbound -
Ramps PM Peak -
0.87 -
AM Peak -
SR 804/Boynton -
5 Beach Blvd and
Seacrest Blvd -
PM Peak -

7 = Movements volume to capacity ratios exceeding 1.00.
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Table 6-28: SR 804/Boynton Beach Boulevard Intersections 95 Percentile Queue Length Summary — TSM&O Alternative

Queues (feet)
. . . Remarks
Intersection Time Period Year Eastbound Westbound Northbound Southbound
Left Thru Right | Left Thru Right Left | Thru | Right Left Thru Right
2020 49 539 - 179 | 402 194 72 | 255 - #358 | 117
AM Peak 2030 62 #670 - | #354 | 423 258 89 | #426 - #490 | 149
SR 804/Boynton 2040 59 #797 - | #6286 | 437 345 | 105 |#686 | - #587 | 186 o
1 Ei@%ﬁfslrldo?; 2020 39 203 : 82 | 350 | #710 | #145 | #318 | - #225 | 125 Ir?t'g?:‘elftelgn
Boynton Rd PM Peak 2030 #63 #369 - | #187 | #480 | #805 | 101 | #345 - #a4 | 117
2040 #89 #375 - | #201 | #522 | #840 | 125 | #498 - #284 | 118
Existing Storage Length (ft) 280 1,000 320 | 1,045 | 260 140 1,000 380 1,000
2020 66 636 - m3 236 - - 16 11 - 185 89
AM Peak 2030 180 810 - m2 322 - - 24 14 - 244 120
SR 804/Boynton 2040 #328 973 - m3 444 - - 34 20 - #351 158 Signalized
2 | BeachBlvdand 2020 71 420 - m2 400 - - 22 15 - 277 105 ;
. Intersection
Industrial Ave PM Peak 2030 137 448 - m2 664 - - 29 18 - #416 | 150
2040 #303 473 - m4 | #1,434 - - 45 23 - #558 | 204
Existing Storage Length (ft) 230 1,045 150 840 1,000 1,000 1,000 340
2020 - #929 | 621 | 25 0 - - - - #525 0
AM Peak 2030 - #1184 | 1,042 | m15 | mo - - - - #596 0
SR 804/Boynton 2040 - #1420 | 1,190 | m17 | mo - - - - 4675 0 o
o | Bchondond T O 2 - N O o el
Ramps PM Peak 2030 - 463 m0 | m340 | m6s - - - - 358 - 0
2040 - m515 | mO | m384 | mo93 - - - - #411 - 0
Existing Storage Length (ft) [l 840 | 840 [ 370 | 370 | 1,560 | | 250
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Table 6-28: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — TSM&O Alternative — continued

Queues (feet) Remarks
Intersections Time Period Year Eastbound Westbound Northbound Southbound
Left Thru Right | Left Thru Right Left | Thru | Right Left Thru Right
2020 #979 m41l - - 453 271 278 - 230 - - -
AM Peak 2030 m866 m28 - - #793 433 #330 - #293 - - -
SR 804/Boynton 2040 m8sa | m24 - -~ w281 | 77 | #3091 4377 i i i o
4 | BeachBlvdand 2020 #1102 | 406 -~ | m#e27 | mo | 559 | - | #958 | - : - | Signalized
1-95 Northbound Intersection
Ramps PM Peak 2030 #1,287 329 - - m#484 m0 618 - #1,094 - - -
2040 #1,414 446 - - m429 mO 655 - #1,236 - - -
Existing Storage Length (ft) | 370 il | 2090 O BEAEEEEd EE ) e
2020 155 482 - 65 281 - #345 159 - 105 381 -
AM Peak 2030 #500 551 - 91 455 - #469 | 220 - 154 #604 -
SR 804/Boynton 2040 #1,057 645 - #261 #763 - #567 296 - 221 #911 - Signalized
5| BeachBlvdand 2020 m#381 m456 - #241 618 - #467 | 339 - 103 355 - ;
Intersection
Seacrest Blvd PM Peak 2030 m#685 m500 - 101 #3816 - #7117 | #471 - 155 #695 -
2040 m#1,087 m586 - 133 #996 - #793 | #531 - #265 | #1,076 -
Existing Storage Length (ft) 250 2,730 250 1,000 190 1,000 180 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. I the reported
v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown with the #
footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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Other Project Intersections:

Open Year (2020)
e During the PM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E.

Interim Year (2030)

e During the AM and PM peak hours, the intersection for SR 804/Boynton Beach Boulevard
NW 8t Street/Old Boynton Road operates at LOS E.

e During the PM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard deteriorates to LOS F from LOS E and changes from LOS D operation to LOS E during the
AM and PM peak hours, respectively.

Design Year (2040)

e During the AM and PM peak hours, the intersection for SR 804/Boynton Beach Boulevard
NW 8t Street/Old Boynton Road deteriorates to LOS F from LOS E.

e During the PM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard continues to operate at LOS F and changes from LOS E operation to LOS F during the AM
peak hour.

Volumes exceeding capacity were observed for several movements along SR 804/Boynton Beach Boulevard similar to
the No-Build Alternative as TSM&O Alternative did not implement any capacity intersection improvements.
Intersections with overall intersection volumes exceeding capacity are summarized below:

Ramp Terminal Intersections:

Open Year (2020)
e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps operates at a V/C ratio of 1.03
in the PM peak hour.

Interim Year (2030)

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Southbound Ramps operates at a V/C ratio of 1.12
in the AM peak hour.

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps operates at V/C ratios of 1.09
and 1.11 in the AM and PM peak hours, respectively.

Design Year (2040)

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Southbound Ramps operates at a V/C ratio of 1.34
in the AM peak hour.

e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps operates at V/C ratios of 1.30
and 1.20 in the AM and PM peak hours, respectively.
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Other Project Intersections:

No adjacent project intersections operate with volumes exceeding capacity during the Open
Year (2020).

Interim Year (2030)

e SR 804/Boynton Beach Boulevard at NW 8" Street/Old Boynton Road operates at a V/C ratio of
1.08 in the PM peak hour.

e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at V/C ratios of 1.20 and 1.17 in
the AM and PM peak hours, respectively.

Design Year (2040)

e SR 804/Boynton Beach Boulevard at NW 8" Street/Old Boynton Road operates at a V/C ratio of
1.23 in the AM and PM peak hours.

e SR 804/Boynton Beach Boulevard at Industrial Avenue operates at a V/C ratio of 1.02 in the PM
peak hour.

e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at V/C ratios of 1.73 and 1.51 in
the AM and PM peak hours, respectively.

A review of the 95™ percentile queue lengths indicate that queue spillback from several left, right, and through
movements exist even with the TSM&O Alternative. These queue spillbacks indicate the need for capacity intersection
improvements at this interchange to improve traffic operations and safety.

SR 9/1-95 at Gateway Boulevard Interchange Intersections

TSM&O Alternative approach and overall intersection LOS and delay results for the intersections along Gateway
Boulevard within the interchange limits are summarized in Table 6-29 through Table 6-31 for the Open (2020),
Interim (2030) and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in
Table 6-32. The 95™ percentile queues are summarized in Table 6-33. Figures 6-19 through 6-21 depict the findings of
this intersection analysis along Gateway Boulevard for the Open (2020), Interim (2030), and Design (2040) Years,
respectively.

The results indicate that all ramp terminal intersections along I- 95 and other project intersections are expected to
operate at LOS D or better, except for the following:

Ramp Terminal Intersections:
Both ramp terminal intersections operate at LOS D or better during the Open Year (2020).

Interim Year (2030)

e During the PM peak hour, the ramp terminal intersection for Gateway Boulevard at SR 9/1-95
southbound operates at LOS F.

e During the AM and PM peak hours, the ramp terminal intersection for Gateway Boulevard at
SR 9/1-95 northbound operates at LOS E.
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Table 6-29: Gateway Boulevard Intersections Delay and LOS Summary — TSM&O Alternative — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AU P P B
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized E E 11.1 - 12.7 -
Gateway Blvd at High Ridge Road Signalized E E 66.8 E 43.9 D
Gateway Blvd at I-95 Southbound Ramps | Signalized D E 27.4 © 51.4 D
Gateway Blvd at I-95 Northbound Ramps | Signalized - - 41.3 D 46.1 D
Gateway Blvd at Seacrest Blvd Signalized E 60.5 E 42.6 D
TOTAL 207.1 196.7
Table 6-30: Gateway Boulevard Intersections Delay and LOS Summary — TSM&O Alternative — Interim Year (2030)
Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A FGELS A gl
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized 114 131
Gateway Blvd at High Ridge Road Signalized 103.3 57.0
Gateway Blvd at I-95 Southbound Ramps | Signalized 49.0 D) 84.5
Gateway Blvd at I-95 Northbound Ramps | Signalized 63.3 E 717 E
Gateway Blvd at Seacrest Blvd Signalized 96.0 56.7 E
TOTAL 323.0 283.0
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Table 6-31: Gateway Boulevard Intersections Delay and LOS Summary — TSM&O Alternative — Design Year (2040)

FDOT)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak S AL
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized 14.2 15.2
Gateway Blvd at High Ridge Road Signalized 113.2 713
Gateway Blvd at I-95 Southbound Ramps | Signalized 112.6 135.8
Gateway Blvd at I-95 Northbound Ramps | Signalized 103.5 110.8
Gateway Blvd at Seacrest Blvd Signalized 162.2 98.8
TOTAL 505.7 431.9
Table 6-32: Gateway Boulevard Intersections Volume to Capacity Ratio — TSM&O Alternative
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection
2020 | 0.44 | 0.49 - 0.61 | 0.33 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 0.50
AM 2030 | 0.44 | 0.58 - 0.61 | 0.37 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 0.58
1 Gateway Blvd at 2040 0.44 | 0.70 - 0.58 | 042 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 0.68
Quantum Village 2020 0.61 | 0.40 - 0.46 | 0.61 | 0.01 | 0.04 | 0.01 - 0.59 | 0.17 0.61
PM 2030 0.61 | 0.45 - 0.46 | 0.66 | 0.01 | 0.04 | 0.01 - 0.58 | 0.48 0.66
2040 | 0.59 | 0.54 - 0.46 | 0.74 | 0.01 | 0.04 | 0.01 - 0.57 | 0.50 0.72
2020 | 0.60 [ .05 | 0.32 | 0.62 | 0.67 | 0.70 | 0.30 | 0.11 | 0.91 | 0.81 | 0.78 0.90
AM 2030 | 056 [ 1.29 | 040 | 0.65| 0.81 | 0.82 | 0.32 | 0.11 | 0.92 | 0.82 | 0.79 0.99
5 Gateway Blvd at High 2040 | 049 [ 138 | 042 | 049 | 0.78 | 0.76 | 0.68 | 0.25 | 0.65 | 0.82 | 0.79 1.00
Ridge Road 2020 052|060 | 0.10 | 0.67 | 087 | 054 | 053 | 0.20 | 0.86 | 0.80 | 0.54 0.84
PM 2030 052 | 075 | 015 | 069 | 1.05 | 0.64 | 0.57 | 0.22 | 0.90 | 0.81 | 0.53 0.93
2040 051094 | 020 | 054 | 1.14 | 069 | 0.81 | 0.30 | 0.60 | 0.80 | 0.55 0.95
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Table 6-32: Gateway Boulevard Intersections Volume to Capacity Ratio — TSM&O Alternative — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection
2020 - 097 | 087 | 0.33 | 0.87 - - - - - 0.39 0.98
AM 2030 0.41 | 0.97 - - - - - 0.41
3 Gateway Blvd at I-95 2040 0.53 - - - - 0.43
Southbound Ramps 2020 0.12 - - - - 0.49
PM 2030 0.15 - - - - 0.50
2040 - 0.20 - - - - 0.51
2020 0.49 | 0.45 - - 0.23 - - - 0.73
AM 2030 | 0.53 | 0.49 - - 0.29 - - - 0.82
4 Gateway Blvd at 1-95 2040 | 057 | 057 - - 0.37 - - - 0.95
Northbound Ramps 2020 | 0.39 | 0.61 - - 0.40 - - - 0.84
PM 2030 | 0.41 | 0.66 - - 0.53 - - - 0.95
2040 | 043 | 0.74 - - 0.69 - - -
2020 | 0.83 | 0.56 | 0.38 | 0.18 - - 0.19 | 0.91 -
AM 2030 0.86 | 0.58 | 0.50 | 0.26 - - 0.20 | 0.95 -
5 Gateway Blvd at 2040 | 090 | 0.68 | 0.65 | 0.41 - - B
Seacrest Blvd 2020 | 0.62 | 0.87 | 0.28 | 0.37 | 0.59 - - 0.31 | 0.81 -
PM 2030 | 0.65 0.37 | 0.65 | 0.62 - - 0.32 | 0.81 -
2040 | 0.73 0.48 | 0.65 | 0.66 - - 0.33 | 0.81 -

- = Movements volume to capacity ratios exceeding 1.00.
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Table 6-33: Gateway Boulevard Intersections 95 Percentile Queue Length Summary — TSM&O Alternative

Queues (feet)
Intersection | Time Period Year Eastbound Westbound Northbound Southbound Remarks
L T R L T R L T R L T R
2020 53 354 - m122 16 0 71 0 - 52 61
AM 2030 53 465 - m97 15 0 71 0 - 52 61
Gateway Blvd 2040 53 647 - m94 608 0 71 0 - 52 61 signalized
1 | and Quantum 2020 131 251 - m48 841 m0 12 0 - 104 75 -
: Intersection
Village PM 2030 131 310 - m44 m858 m0 12 0 - 104 | 116
2040 131 402 - m41 m890 mO 12 0 - 104 119 -
Existing Storage Length (ft) 125 1,000 125 850 265 150 150 130 130
2020 #169 #707 215 m#259 456 m#297 140 65 | #410 368 307
AM 2030 #202 #915 262 m#267 m500 m447 147 67 | #423 383 319
Gateway Blvd 2040 140 #1,251 314 m145 m529 m386 168 78 176 392 328 Signalized
2 gnd High 2020 126 301 62 m113 m#821 m304 204 94 312 303 174 Intersection
Ridge Road PM 2030 147 #615 99 m128 | m#802 | m280 | 243 | 110 | #398 | 309 | 173
2040 #185 #743 138 m140 m#795 m234 287 122 | 206 309 180 -
Existing Storage Length (ft) 300 850 425 725 250 500 400 400
2020 - m279 m118 m0 m57 - - - - #461 - 157
AM 2030 - m235 ml112 mO m58 - - - - #542 - 225
Gateway Blvd 2040 - m#633 m#232 mO m58 - - - - #613 - 238 Signalized
3 and [-95 SB 2020 - #607 #488 mO m#440 - - - - #561 - 283 -
Intersection
Ramps PM 2030 - #699 m#549 m0 m#456 - - - - #667 - 289
2040 - #3845 m#487 mO m437 - - - - #783 - 300
Existing Storage Length (ft) [l 700 700 100 100 650 2,560
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Table 6-33: Gateway Boulevard Intersections 95" Percentile Queue Length Summary — TSM&O Alternative — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
L T R L T R L T R L T R
2020 m5 m34 - - m306 | mi74 | #493 | - | 130 - - -
AM 2030 m5 m34 - R m305 | m138 | #614 | - | 162 - - ;
Gateway Blvd 2040 m5 m32 - - m295 mo4 | #775 | - | 211 - - - Signalized
4| andl-95NB 2020 m0 m31 - R #301 | ml12 | #751 | - | 224 - ; ; ;
Intersection
Ramps PM 2030 mo m32 - - m#309 | m113 | #959 | - | 319 R ; ;
2040 mo m32 - R m#323 | m128 | #1203 | - | 481 - ; ;
Existing Storage Length (ft) | 100 oo | 160 [ 1600 2003 |
2020 #196 470 312 49 #1,069 - #496 | 150 | - 53 | #344 }
AM 2030 #225 483 513 67 #1,368 - #750 | 162 | - 55 | #377 -
Gateway Blvd 2040 #267 598 687 91 #1,783 - #1070 | 184 | - 56 | #447 ; Sianalized
5 | and Seacrest 2020 150 | #1,052 239 45 523 - #404 | 296 | - 69 | 256 - Ignatize
Intersection
Bivd PM 2030 169 | #1,334 291 #83 536 R #629 | 300 | - 70 | 257 ;
2040 m198 | #1,747 425 #91 573 - #887 | 305 | - 71 | #261 ;
Existing Storage Length (ft) | 300 650 350 1,000 1,000 1,000 1,000 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95™ percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.

Systems Interchange Modification Report (SIMR) 165










475

o
L 5
¢
o o o
[gp] o] c
— — o
E 400 2
Lo
r 100 400 2
Gateway Bivd Gateway Blvd e Gateway Blvd e Gateway Blvd e Gateway Blvd e
o
I F S
[+
o
=
o
o
=z
3

1400

175

650
1-95 SB Off Ramp

T

High Ridge Rd

THIr

i -
—

o8 r
L
<
r 125

200 el
s

lIILL
—
-
Il

IILL

120 4
—
;

Quantum Village

High Ridge Rd

Gateway Blvd

Seacrest Blvd

‘ Existing Lane

‘ Existing Channelized Lane

AM Delay and LOS ‘ Improvements by Others

Overall Intersection

(PM Delay and LOS)

XX Storage Length (feet)

PD&E Study .

gg g;:gg a: éRt804/ Bé)ynlton B(;—:'?cp B(;lulevard Interchange SR 9/1-95 at Gateway Boulevard Interchange Figure 6-21
-J0 at Gateway boulevard Interchange . . . .

FM Nos, 435804.1.2-01:231032-1.22.01 FDOTiS TSM&O Lane Configuration, Intersection LOS and Delay - Design Year (2040) Page 168

ETDM nos. 14180 and 14181 - g




PD&E Study
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Design Year (2040)

e During the PM peak hour, the ramp terminal intersection for Gateway Boulevard at SR 9/1-95
southbound continues to operate at LOS F and changes from LOS D operations to LOS F during the
AM peak hour.

e During the AM and PM peak hours, the ramp terminal intersection for Gateway Boulevard at
SR 9/1-95 northbound deteriorates to operate at LOS F.

Other Project Intersections:

Open Year (2020)

e During the AM peak hour, the intersection for Gateway Boulevard at High Ridge Road operates at
LOSE.

e During the AM peak hour, the intersection for Gateway Boulevard at Seacrest Boulevard operates
atLOSE.

Interim Year (2030)

e During the AM peak hour, the intersection for Gateway Boulevard at High Ridge Road deteriorates
to operate at LOS F from LOS E and changes from LOS D operations to LOS E during the PM peak
hour.

e During the AM peak hour, the intersection for Gateway Boulevard at Seacrest Boulevard
deteriorates to operate at LOS F from LOS E and changes from LOS D operations to LOS E during
the PM peak hour.

Design Year (2040)

e Theintersection for Gateway Boulevard at High Ridge Road continues to operate at LOS Fand LOS E
during the AM and PM peak hours, respectively.

e The intersection for Gateway Boulevard at Seacrest Boulevard deteriorates to operate at LOS F
during both peak hours.

Volumes exceeding capacity were observed for several movements along Gateway Boulevard similar to the No-Build
Alternative as TSM&O Alternative did not implement any capacity or intersection improvements. Intersections with
overall intersection volumes exceeding capacity are summarized below:

Ramp Terminal Intersections:

Open Year (2020)
e Gateway Boulevard at SR 9/1-95 Southbound Ramps operates at a V/C ratio of 1.08 in the PM peak
hour.

Interim Year (2030)
e Gateway Boulevard at SR 9/1-95 Southbound Ramps operates at V/C ratios of 1.10 and 1.21 in the
AM and PM peak hours, respectively.

Design Year (2040)
e  Gateway Boulevard at SR 9/1-95 Southbound Ramps operates at V/C ratios of 1.28 and 1.38 in the
AM and PM peak hours, respectively.
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e Gateway Boulevard at SR 9/1-95 Northbound Ramps operates at a V/C ratio of 1.09 in the PM peak
hour.

Other Project Intersections:

Open Year (2020)
e Gateway Boulevard at Seacrest Boulevard operates at a V/C ratio of 1.02 in the AM peak hour.

Interim Year (2030)
e Gateway Boulevard at Seacrest Boulevard operates at V/C ratios of 1.25 and 1.09 in the AM and
PM peak hours, respectively.

Design Year (2040)

e Gateway Boulevard at High Ridge Road operates at a V/C ratio of 1.00 in the AM peak hour.

e Gateway Boulevard at Seacrest Boulevard operates at V/C ratios of 1.55 and 1.34 in the AM and
PM peak hours, respectively.

A review of the 95" percentile queue lengths indicate that queue spillback from several left, right, and through
movements exist even with the TSM&O Alternative. These queue spillbacks indicate the need for capacity and
intersection improvements at this interchange to improve traffic operations and safety.

6.5 Build Alternatives Operational Analyses

Several Build Alternatives have been considered for the interchanges of SR 804/Boynton Beach Boulevard and
Gateway Boulevard along SR 9/1-95 and are described in detail in Section 5.

The No-Build and TSM&O Alternative Operational analyses presented in Section 6.3 and Section 6.4 of this SIMR,
demonstrated that failing conditions are expected at the two study interchanges of SR 804/Boynton Beach Boulevard
and Gateway Boulevard with SR 9/1-95 by Design Year 2040 if no infrastructure improvements are considered. To
address these operational deficiencies, several design options were developed and evaluated for these interchanges.
Operation analyses were performed for the various interchange options using HCM procedures and are discussed in
the below sections.

6.5.1 Operational Analysis

Future conditions operational analyses were performed for three Build Alternatives based on traffic forecasts and
network conditions expected in years 2020, 2030, and 2040. LOS calculations for freeway segments (basic, merge,
and diverge areas) and analyses of freeway weaving segments were performed using HCS. Synchro 9 models were
developed for computing the LOS of ramp terminal intersections and other intersections within the study area.

Build conditions operational analysis LOS calculations and output reports for years 2020, 2030, and 2040 are provided
in Appendix K.
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6.5.1.1 SR 9/1-95 Freeway Segments

FDOT is currently evaluating the feasibility of deploying express lanes along SR 9/1-95 within the current project study
area. Detailed analysis is currently underway to evaluate traffic operations along SR 9/1-95 between Linton Boulevard
and Indiantown Road. The study is currently in Planning phase and no PD&E, Design, or Construction phases of any
improvements from this study are programmed by FDOT. The preferred typical section for express lanes from this
study included the installation of two express lanes in both the northbound and southbound direction along the study
area. For the purposes of consistency between the no-build and build condition operations along the SR 9/1-95
freeway segments, it is assumed that two express lanes will be present along SR 9/1-95 within the study area and
would serve up to 1,650 vehicles per hour per lane (3,300 vehicles per hour) through these express lanes. This volume
of 3,300 vehicles per hour is deducted from the mainline volume to conduct the freeway segment HCS analysis owing
to the limitations of HCS software. Along with the express lanes, the below assessed freeway improvements are
considered with the Build Alternatives:

e Northbound SR 9/I-95 — Convert the existing single lane off ramp to Gateway Boulevard into a two lane
off ramp with an option lane from SR 9/1-95 mainline in the northbound direction

¢ Southbound SR 9/I-95 — Convert the existing single lane on ramp from Hypoluxo Road to a two lane on
ramp that adds two lanes along SR 9/1-95 in the southbound direction, one lane from this on ramp is
dropped onto Gateway Boulevard off ramp as an auxiliary lane and the second lane is carried south of the
Gateway Boulevard off ramp gore point and merged into SR 9/1-95 at this location.

These proposed improvement roll plots are provided in Appendix L. The results from the HCS LOS analysis of the
freeway segments, ramp merge or diverge sections, and weaving segments along SR 9/1-95 northbound and
southbound directions are summarized in Tables 6-34 through 6-36 for Open (2020), Interim (2030), and Design (2040)
Years, respectively. Figures 6-22 through 6-24 depict the build conditions results from this analysis along the freeway
for the Open (2020), Interim (2030), and Design (2040) Years, respectively.

The HCS results for the basic freeway segments indicated all locations operate at LOS D or better except the following:

Open Year (2020)
¢ Northbound SR 9/1-95
o During the PM peak hour, the weave section, from the Woolbright on ramp to the
SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the PM peak hour, the weave section, between the SR 804/Boynton Beach Boulevard on
ramp and the Gateway Boulevard off ramp, operates at LOS F.
e  Southbound SR 9/1-95
0 During the AM peak hour, the weave section, between the Gateway Boulevard on ramp and the
SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.

A total of three locations, out of 22, with failing LOS (E or F) were observed in the Open Year (2020).

Interim Year (2030)
¢ Northbound SR 9/1-95
0 During the PM peak hour, the freeway segment, from the beginning of the project limits to
Woolbright Road off ramp, operates at LOS E.
0 During the PM peak hour, the weave section, between the Woolbright Road on ramp and the
SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
o0 During the PM peak hour, the weave section, between the SR 804/Boynton Beach Boulevard on
ramp and the Gateway Boulevard off ramp, operates at LOS F.
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Table 6-34: Freeway Segment LOS Summary — Build Alternative — Open Year (2020)

AM Peak PM Peak
ID | Freeway From To Type On- Off- ; On- Off- ;
erﬁmy il B (pDc?nmSi%) = i/rgﬁjvr\w’?g e N LR (pDcE/mmsi%) R08
Volume | Volume Volume | Volume
NORTHBOUND
1 Project Beginning Woolbright Rd BFS 2,773 10.6 7,138 30.2 D
2 Woolbright Rd Off-Ramp Diverge 2,773 768 2.7 7,183 1,352 13.8
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 2,005 7.7 5,831 22.9
4 Woolbright Rd On-Ramp gﬁifg;; Bpoy“ton BeachBIVA | \veave | 3450 | 1454 | 507 124 7472 | 1,641 | 1866 *
5 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach Blvd BES 2,862 11.0 5,606 218 c
Off-Ramp On-Ramp
6 | |95 (5;8;:4 Bpoynton Beach BV | - teway BIvd Off-Ramp | Weave | 3909 | 1047 | 798 137 6,646 | 1040 | 1,422 * .
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 3,111 119 5,224 20.2 C
8 Gateway Blvd On-Ramp Merge 3,111 1,122 21.6 5,224 785 26.0 C
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 4,233 16.2 6,009 23.7 C
10 Hypoluxo Rd Off-Ramp Diverge 4,233 500 <1.0 6,009 1,298 <1.0 A
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 3,733 14.3 4,711 18.1
12 Hypoluxo Rd On-Ramp Project End BFS 5,236 16.1 5,731 17.6

pc/mi/In — passenger car per mile per lane

*Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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Table 6-34: Freeway Segment LOS Summary — Build Alternative — Open Year (2020) — continued

AM Peak PM Peak
B ° PP | o | o | ramn | S | s | T | g | e | S| o
Volume | Volume Volume | Volume
SOUTHBOUND
13 Project End Hypoluxo Rd Off-Ramp BFS 6,889 214 (0 5,100 15.6
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 6,289 25.1 © 3,705 14.2
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp Weave 7,493 1,204 844 22.0 © 4,305 600 1,013 114
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 6,649 27.0 D 3,292 12.6
19 Gateway Blvd On-Ramp gifg:é Bpoy”ton Beach BV | \veave | 7.969 | 1320 | 1,346 * - 4023 | 731 | 1315 13.7
20 1-95 (S)F;fé):r{anoynton Beach Blvd ani):r;ioynton Beach Blvd BES 6,623 26.9 D 2,708 10.4
21 (8;8;:;1 Bpoynton Beach BVA | \\oolbright Rd Off-Ramp | Weave | 7.808 | 1,185 | 1593 26.5 C | 3404 | 696 | 1,411 97
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 6,215 247 (0 1,993 7.6
23 Woolbright Rd On-Ramp Merge 6,215 1,159 26.0 © 1,993 798 11.2
24 Woolbright Rd On-Ramp Project Beginning BFS 7,374 314 D) 2,791 10.7

pc/mi/In — passenger car per mile per lane

*Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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Table 6-35: Freeway Segment LOS Summary — Build Alternative — Interim Year (2030)

AM Peak PM Peak

ID | Freeway From To Type On- Off- ; On- Off- ;

Volme | Famp | Ramp | (G | Los | UERTR | Ramp | Ramp | o BT | LoS

Volume | Volume | P Volume | Volume | ‘P

NORTHBOUND
1 Project Beginning Woolbright Rd BFS 3,122 12.0 8,223 37.9 E
2 Woolbright Rd Off-Ramp Diverge 3,122 901 4.4 A 8,223 1,516 16.9
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 2,221 8.5 A 6,707 27.3
4 Woolbright Rd On-Ramp gﬁfg:é Bpoy”m” BeachBVA | \voave | 3804 | 1673 | 679 14.2 8451 | 1,744 | 2,005 *
5 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach Blvd BES 3215 123 6,446 259 c

Off-Ramp On-Ramp

6| 195 SOF:fF?:r; Bpoy”ton Beach BIVd | . teway BIvd Off-Ramp Weave | 4517 | 1,302 | 968 16.2 7674 | 1,228 | 1,716 * .
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 3,549 13.6 5,958 235 C
8 Gateway Blvd On-Ramp Merge 3,549 1,220 23.8 C 5,958 843 28.9 D
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 4,769 18.3 C 6,801 27.9 D
10 Hypoluxo Rd Off-Ramp Diverge 4,769 667 <10 6,801 1,493 <10
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 4,102 15.7 5,308 20.5 o
12 Hypoluxo Rd On-Ramp Project End BFS 5,843 17.9 6,388 19.7 o

pc/mi/In — passenger car per mile per lane

* Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and
SR 9/1-95 at Gateway Boulevard Interchange

FDOT)

Table 6-35: Freeway Segment LOS Summary — Build Alternative — Interim Year (2030) — continued

AM Peak PM Peak
ID | Freeway From To Type On- Off- ; On- Off- ;
Vome | Fame | Ramp | o G, | tos | U | mamp | Ramp || FEU | Los
Volume | Volume | P Volume | Volume | P
SOUTHBOUND
13 Project End Hypoluxo Rd Off-Ramp BFS 7,007 21.8 ( 5,660 17.4
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 6,361 255 © 4,106 15.7
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp Weave 7,800 1,439 888 23.6 © 4,752 646 1,076 12.6
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 6,912 28.5 D 3,676 14.1
19 Gateway Blvd On-Ramp SR 804/Boynton Beach Weave | 8551 | 1,639 | 1,440 * 4554 | 878 | 1,420 15.8
Blvd Off-Ramp
1-95
20 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach BFS 7111 9.7 D 3134 12.0
Off-Ramp Blvd On-Ramp
21 (8;8;:;1 Bpoynton Beach BIVA | \oolbright Rd Off-Ramp | Weave | 8,595 | 1484 | 1,775 31.2 D | 3907 | 773 | 1553 11.4
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 6,820 28.0 D 2,354 9.0 A
23 Woolbright Rd On-Ramp Merge 6,820 1,396 29.9 D 2,354 860 13.1
24 Woolbright Rd On-Ramp Project Beginning BFS 8,216 37.8 E 3,214 12.3

pc/mi/In — passenger car per mile per lane

*VVolumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.

A
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTl 5
SR 9/1-95 at Gateway Boulevard Interchange R

Table 6-36: Basic Freeway Segment LOS Summary — Build Alternative — Design Year (2040)

AM Peak PM Peak

e ° P e | camo | o | Do | e | | e | S | o

Volume | Volume Volume | Volume

NORTHBOUND

1 Project Beginning Woolbright Rd BFS 3,495 134 9,030 46.1
2 Woolbright Rd Off-Ramp Diverge 3,495 1,062 6.4 A 9,030 1,718 19.8
3 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 2,433 9.3 A 7,312 31.0 D
4 Woolbright Rd On-Ramp Soif?s:r; Bpoy”ton Beach BIVd | \veave | 4316 | 1,883 780 * 9223 | 1911 | 2139 *
5 gF;f{_BF({J:r/anoynton Beach Blvd gF:]_SF?:r;Bpoynton Beach Blvd BES 3,536 13.6 7,084 9.6 D
6 | |95 ZTF?:[; Bpoynton Beach BV | Gateway Bivd Off-Ramp | Weave | 5108 | 1572 | 1170 * 8500 | 1,416 | 2,063 *
7 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 3,938 15.1 6,437 25.9 C
8 Gateway Blvd On-Ramp Merge 3,938 1,336 26.1 C 6,437 926 31.2 D
9 Gateway Blvd On-Ramp Hypoluxo Rd Off-Ramp BFS 5,274 20.4 © 7,363 314 D
10 Hypoluxo Rd Off-Ramp Diverge | 5,274 880 <1.0 A 7,363 1,727 <1.0
11 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 4,394 16.8 5,636 22.0 ©
12 Hypoluxo Rd On-Ramp Project End BFS 6,325 195 c 6,775 210 C

pc/mi/In — passenger car per mile per lane

*Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTZ 5
SR 9/1-95 at Gateway Boulevard Interchange R

Table 6-36: Basic Freeway Segment LOS Summary — Build Alternative — Design Year (2040) — continued

AM Peak PM Peak
ID | Freeway From To Type On- Off- . On- Off- .
Volume | Famp | Ramp | (R | tos | UERRY | Ramp | Ramp | o | s
Volume | Volume Volume | Volume
SOUTHBOUND
13 Project End Hypoluxo Rd Off-Ramp BFS 7,161 22.4 © 6,200 19.1 ©
14 Hypoluxo Rd Off-Ramp Hypoluxo Rd On-Ramp BFS 6,415 25.8 © 4,459 17.1
16 Hypoluxo Rd On-Ramp Gateway Blvd Off-Ramp Weave 8,064 1,649 948 * 5,147 688 1,162 13.8
18 Gateway Blvd Off-Ramp Gateway Blvd On-Ramp BFS 7,116 29.8 3,985 15.3
19 Gateway Blvd On-Ramp gﬁfgggé Bpoy”ton BeachBIVA | \veave | 9136 | 2020 | 1,545 * 5042 | 1,057 | 1545 *
1-95
20 SR 804/Boynton Beach Blvd | SR 804/Boynton Beach Blvd BES 7501 329 D 3,497 13.4
Off-Ramp On-Ramp
21 (S)F;S::é i"ymc’” Beach BIVA | \\oolbright Rd Off-Ramp | Weave | 9395 | 1,804 | 1,984 * 4352 | 855 | 1,717 12.9
22 Woolbright Rd Off-Ramp Woolbright Rd On-Ramp BFS 7,411 31.7 2,635 10.1 A
23 Woolbright Rd On-Ramp Merge 7,411 1,654 * 2,635 965 14.9
24 Woolbright Rd On-Ramp Project Beginning BFS 9,065 46.5 3,600 13.8

pc/mi/In — passenger car per mile per lane

*Volumes exceed available capacity leading to LOS F operations

Note:

1) As discussed in Section 2.7, an express lane maximum capacity of 1,650 vehicles per hour per lane was assumed. Future conditions for this project assumes two express lanes in either direction; these vehicles are excluded
from the mainline I-95 general purpose traffic volumes and therefore, not included in this analysis.

2) Densities recorded as 0 pc/mi/In are attributed to relatively low traffic demand volumes and long acceleration/deceleration lane lengths as provided by HCM 2010.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5

SR 9/1-95 at Gateway Boulevard Interchange —

e  Southbound SR 9/1-95
0 During the AM peak hour, the freeway segment, between the Gateway Boulevard on ramp and
the SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.
0 During the AM peak hour, the freeway segment, between the Woolbright Road on ramp and the
end of the project limits, operates at LOS E.

A total of five locations, out of 22, with failing LOS (E or F) were observed in the Interim Year (2030).

Design Year (2040)
e Northbound SR 9/1-95

0 During the PM peak hour, the freeway segment, from the beginning of the project limits to
Woolbright Road off ramp, operates at LOS F.

0 During the AM and PM peak hours, the weave section, between the Woolbright Road on ramp
and the SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.

0 During the AM and PM peak hours, the weave section, between the SR 804/Boynton Beach
Boulevard on ramp and the Gateway Boulevard off ramp, operates at LOS F.

e Southbound SR 9/1-95

0 During the AM peak hour, the weave section, between the Hypoluxo Road on ramp and the
Gateway Boulevard off ramp, operates at LOS F.

o During the AM and PM peak hours, the weave section, between the Gateway Boulevard on ramp
and the SR 804/Boynton Beach Boulevard off ramp, operates at LOS F.

0 During the AM peak hour, the weave section, between the SR 804/Boynton Beach Boulevard on
ramp and the Woolbright Road off ramp, operates at LOS F.

0 During the AM peak hour, the merge from Woolbright Road operates at LOS F.

0 During the AM peak hour, the freeway segment, between the Woolbright Road on ramp and the
end of the project limits, operates at LOS F.

A total of 8 locations, out of 22, with failing LOS (E or F) were observed in the Design Year (2040).

The primary reason for the failure (LOS E or worse) of these above listed weave, merge, or diverge freeway
segments is due to their presence along SR 9/1-95 freeway segments that are handling high traffic volumes and are
experiencing volumes that exceed available general purpose lane capacity. This situation can be handled better
with the presence of the express lane system that can operate with varying demand to balance traffic operations
both on the express and general purpose lanes. The SR 9/1-95 Express Lanes Master Plan Study currently underway
between Linton Boulevard and Indian Town Road in Palm Beach County, Florida will address these mainline needs.

6.5.1.2 Intersections

Build Alternative improvements such as traditional turn lane and storage improvements, additional through lanes,
etc. along with TSM&PO improvements such as signal timing optimization, coordinated signal systems, and optimized
splits and offsets for signals were considered at SR 9/1-95 interchanges with SR 804/Boynton Beach Boulevard and
Gateway Boulevard to address the purpose and need. The traffic operations near adjacent interchanges of SR 9/1-95
with Woolbright Road and Hypoluxo Road reflected No-Build Conditions as discussed in Section 6.3 under all Build
Alternative scenarios.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange e

SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange Intersections

Three interchange alternatives were considered for the SR 9/1-95 at SR 804/Boynton Beach Boulevard interchange
listed below and are describe in Section 5:

e Alternative 1: CDA
e Alternative 2: Streamlined CDA
e Alternative 3: SPUI

Intersection analyses of these Build Alternatives are provided in subsequent sections.
Alternative 1: CDA

Build Alternative 1 (CDA) at SR 9/1-95 and SR 804/Boynton Beach Boulevard is the alternative recommended in the
SR 9/1-95 Master Plan and is described in Section 5.4.

Future conditions operational analyses were performed for Build Alternative 1 (CDA) based on traffic forecast and
network conditions expected in years 2020, 2030, and 2040.

Approach and overall intersection LOS and delay results for the study intersections along SR 804/Boynton Beach
Boulevard for Build Alternative 1 (CDA) are summarized in Table 6-37 through 6-39 for the Open (2020),
Interim (2030), and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in
Table 6-40. Traffic operational analysis also evaluated 95" percentile queue lengths as summarized in Table 6-41.
Figures 6-25 through 6-27 depict the findings of this intersection analysis along SR 804/Boynton Beach Boulevard for
the Open (2020), Interim (2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better except for the following:

Ramp Terminal Intersections:

Both ramp terminal intersections operate at LOS D or better during the Open Year (2020), Interim
(2030), and Design (2040) Years.
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and

SR 9/1-95 at Gateway Boulevard Interchange

Table 6-37: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary —Build Alternative 1 — Open Year (2020)

FDOT)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak PM Peak
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized E © (¢ D D D E E 45.7 D 47.0 D
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A A A E E E 7.2 18.4
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized A (© C - C (© 20.9 C 19.0
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized C D - - 20.8 C 37.7 D
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized C D - E 46.7 D 61.3
TOTAL 141.3 183.4

Table 6-38: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary —Build Alternative 1 — Interim Year (2030)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak PM Peak
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized 58.3 E 49.2
SR 804/Boynton Beach Blvd at Industrial Ave Signalized 9.0 21.9
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized 24.7 © 18.8
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized 23.3 C 458
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized 57.3 E 102.4
TOTAL 172.6 238.1
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTZ 5
SR 9/1-95 at Gateway Boulevard Interchange R

Table 6-39: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary —Build Alternative 1 — Design Year (2040)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
_ AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AR ATRGES
Average Average
LOS LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized D D D 91.4 58.0 E
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A A D D © E D 12.7 25.8 C
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized C © - - D D 30.7 © 18.0
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized C D D (¢ D D - - 333 (¢ 422 D
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized 124.8 231.9
TOTAL 292.9 375.9
Table 6-40: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio —Build Alternative 1
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 029 | 091 - 0,53 | 0.60 | 0.23 | 0.19 | 0.50 - 0.87 | 0.15 - 0.74
SR 804/Boynton AM Peak 2030 | 0.40 | 1.00 - 0.84 | 0.61 | 0.30 | 0.26 | 0.80 - 1.05 | 0.21 - 0.93
1 Beach Blvd at 2040 0.58 | 1.12 - 117 | 061 | 037 | 0.36 | 1.18 - 120 | 0.28 - 121
NW 8th St/Old 2020 | 042 | 0.71 - 0.68 | 0.81 | 1.14 | 0.34 | 0.79 - 0.95 | 0.30 - 1.01
Boynton Rd PM Peak 2030 096 | 0.71 - 052 | 0.65 | 093 | 0.40 | 0.90 - 1.05 | 0.29 - 0.94
2040 | 0.73 | 0.79 - 092 | 0.84 | 115 | 046 | 1.17 - 1.21 | 0.31 - 1.18
2020 0.26 | 0.61 - 0.10 | 040 | 0.13 - 0.03 | 0.01 - 0.69 | 0.14 0.62
AM Peak 2030 | 043 | 0.70 - 0.12 | 046 | 0.18 - 0.06 | 0.01 - 0.76 | 0.19 0.71
) S’Biigsg%’?ﬁg 2040 | 064 | 080 | - [017 ] 054 | 025 | - [010 [ 002 | - [ 083 0.24 0.81
Industrial Ave 2020 | 049 | 0.50 - 0.03 | 0.61 | 0.07 - 0.05 | 0.01 - 0.80 | 0.22 0.66
PM Peak 2030 0.68 | 0.55 - 0.05| 069 | 0.12 - 0.07 | 0.01 - 0.86 | 0.27 0.74
2040 | 0.63 | 0.70 - 0.10 | 0.99 | 0.23 - 0.10 | 0.02 - 0.86 | 0.24 0.94
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTl 5
SR 9/1-95 at Gateway Boulevard Interchange R

Table 6-40: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — Build Alternative 1 — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 - 0.68 | 050 | 0.63 | 0.30 - - - - 0.74 - 0.81 0.72
SR804/Boynton | AMPeak | 2030 | - | 080 | 062 | 0.75 | 0.35 | - - - - o8] - [ o083 0.81
Beach Blvd and 2040 - | 093 | 069 | 091 | 042 | - - - - o8| - | o087 0.91
3 I-95 Southbound 2020 - 056 | 031 | 040 | 0.58 - - - - 0.47 - 0.74 0.66
Ramps PM Peak 2030 - | 061 | 032 | 050 | 0.63 . - - - | 049 | - 0.75 0.70
2040 - 062 | 033 | 0.59 | 0.66 - - - - 0.54 - 0.78 0.72
2020 0.76 | 0.58 - - 0.30 | 0.51 | 0.60 - 0.58 - - - 0.67
SR 804/Boynton AM Peak 2030 | 0.80 | 0.62 - - 047 | 0.79 | 0.65 - 0.71 - - - 0.78
4 Beach Blvd and 2040 0.85 | 0.66 - - 0.67 | 111 | 0.72 - 0.85 - - - 0.96
I-95 Northbound 2020 094 | 0.74 - - 058 | 0.83 | 0.51 - 1.03 - - - 0.95
Ramps PM Peak 2030 1.02 | 0.80 - - 0.61 | 1.10 | 054 - 1.12 - - - 1.09
2040 1.01 | 0.96 - - 0.87 | 059 | 0.48 - 1.08 - - - 1.06
2020 033 | 039 | 024 | 0.32 | 0.46 - 1.02 | 0.28 - 0.26 | 0.82 - 0.63
AM Peak 2030 082 | 051 | 029 | 057 | 0.75 - 117 | 0.34 - 0.36 | 0.94 - 0.90
SR 804/Boynton 2040 [0B9Y 058 | 034 | 0.78 |WL06Y| - | L37| 046 | - |o058 [E2s - 138
S Bga‘:h Blvd and 2020 [ 200 | 049 | 018 | 038 | 0.78 | - | 094 | 049 | - |045] 090 | - 0.98
eacrest Blvd
PM Peak 2030 124 | 062 | 0.23 | 0.46 | 1.06 - 152 | 0.60 - 0.42 | 0.96 - 1.16
2040 307 | 082 | 032 | 0.71 | 1.12 - 2.79 | 0.66 - 0.59 | 1.25 - 2.02

= Movements volume to capacity ratios exceeding 1.00.
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTl 5
SR 9/1-95 at Gateway Boulevard Interchange -

Table 6-41: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 1

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 35 545 - 160 351 17 72 252 - #364 | 116 -
AM Peak 2030 44 #664 - #339 384 50 88 #431 - #472 | 148 -
SR 804/Boynton 2040 58 #791 - #642 | 355 65 | 105 |#692 | - | #569 | 185 | - o
1 53308185'1’/‘1075 2020 51 272 i 165 | 546 | #871 | 83 |#273 | - |#205[ 112 | - |, r?t'g?:‘;';telgn
Boynton Rd PM Peak 2030 #119 524 - 207 178 | #1238 | 188 | #597 | - | #404 | 199 | -
2040 #121 352 - m#143 | ml168 | m#715 | 149 | #578 - 322 137 -
Proposed Storage Length (ft) 280 1,000 310 1,050 260 140 1,000 380 1,000
2020 m8 87 - m4 244 m48 - 15 11 - 167 77
AM Peak 2030 m51 mi15 m5 263 m95 - 20 12 - 216 101
SR 804/Boynton 2040 mi3l | mil32 - m7 329 | m137 - 31 | 16 - 272 | 131 Signalized
2 | Beach B!vd and 2020 m54 m441l - m4 724 m60 - 22 14 - 270 102 Intersection
Industrial Ave PM Peak 2030 m119 | m239 - m5 807 9% - 27 | 17 - | 350 | 134
2040 m77 m139 - m4 #680 m101 - 28 13 - #306 | 116
Proposed Storage Length (ft) 240 1,050 130 850 380 1,000 1,000 1,000 340
2020 - 289 12 169 95 - - - - 182 - #184
AM Peak 2030 - 367 301 250 125 - - - - #207 - #211
SBR 80;1/8 B,oémo; 2040 - #425 | 716 | #297 | 156 . . - i =N N =N Ry
3 I-9%agoutr\1lboa$nd 2020 - 302 0 145 520 . - - - 137 - 197 In'lg?:e::zt?on
Ramps PM Peak 2030 - 308 0 144 357 - - - - 153 - | 213
2040 - 323 0 m171 193 - - - - 207 - 277
Proposed Storage Length (ft) - 590 850 330 330 ‘ 660

A
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OTl 5
SR 9/1-95 at Gateway Boulevard Interchange -

Table 6-41: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 1 — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 230 254 - - mi123 | m236 | 90 - | #43 | - - -
AM Peak 2030 261 285 - - m163 | m#375 | 99 - | we2 | - - -
SBR 80:/8 Eioé’”toé‘ 2040 m272 | m312 | - - m208 | m#317 | 109 | - | #23 | - - " | sonalined
4 I-985aﬁlort;1/boaunn | 2020 4300 162 - - m240 | mdsi | 187 | - | #627 | - - - |nt|g?saelczt?on
Ramps PM Peak 2030 #453 305 - - m136 | m#336 | 201 - | #698 | - - -
2040 #382 | #674 - - ml45s | mil2 | 224 - | #e88 | - - -
Proposed Storage Length (ft) | 330 330 [ o0 | se0 1630 720
2020 171 292 | 159 92 285 - #389 | 144 - 97 | 361 -
AM Peak 2030 m#411 | 332 | mi175 | 130 432 - #458 | 193 - 141 | #552 | -
SR 804/Boynton 2040 m#1,014 | m368 | m167 | #200 | #714 - #5655 | 259 - 199 | #844 | - Signalized
5 | Beach Blvd and 2020 m#474 | m358 | m52 | 101 598 - #564 | 335 - 101 | #383 | - | o
Seacrest Blvd PM Peak 2030 m#770 | m475 | m51 | 182 | #853 - #793 | 399 - 134 | #521 | -
2040 m#754 | m264 | m167 | #163 | #641 - #645 | 274 - 117 | #540 | -
Proposed Storage Length (ft) 225 2,730 250 1,000 190 1,000 180 1,000

1) The # footnote indicates that the volume for the 95" percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95™ percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FDDTQ 5

SR 9/1-95 at Gateway Boulevard Interchange —

Other Project Intersections:

Open Year (2020)
e During the PM peak hours, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E.

Interim Year (2030)

e During the AM peak hour, the intersection for SR 804/Boynton Beach Boulevard at
NW 8t Street/Old Boynton Road operates LOS E.

e During the AM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E and changes from LOS E operations to LOS F during the PM peak hour.

Design Year (2040)

e During the PM peak hour, the intersection for SR 804/Boynton Beach Boulevard at
NW 8t Street/Old Boynton Road operates at LOS E and changes from LOS E operations to LOS F
during the AM peak hour.

e The intersection for SR 804/Boynton Beach Boulevard and Seacrest Boulevard deteriorates to
LOS F operations during the AM and PM peak hours.

Volumes exceeding capacity were observed for several movements at the intersections of SR 804/Boynton Beach
Boulevard with NW 8th Street/Old Boynton Road and Seacrest Boulevard. The primary reason for these
movements’ V/C ratios exceeding 1.00 is because of no proposed improvements along the cross streets with SR
804/Boynton Beach Boulevard at these intersections. A summary of the intersections which are experiencing
volumes that exceed available capacity is presented below:

Ramp Terminal Intersections:

Neither ramp terminal intersection operates at V/C ratios that exceed capacity during the Open
Year (2020).

Interim Year (2030)
e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps operates at a V/C ratio of 1.09
in the PM peak hour.

Design Year (2040)
e SR 804/Boynton Beach Boulevard at SR 9/1-95 Northbound Ramps operates at a V/C ratio of 1.06
in the PM peak hour.

Other Project Intersections:
Open Year (2020)

e SR 804/Boynton Beach Boulevard at NW 8" Street/Old Boynton Road operates at a V/C ratio of
1.01 in the PM peak hour.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FDOTQ 5

SR 9/1-95 at Gateway Boulevard Interchange —
Interim Year (2030)
e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at a V/C ratio of 1.16 in the PM
peak hour.
Design Year (2040)

e SR 804/Boynton Beach Boulevard at NW 8 Street/Old Boynton Road operates at V/C ratios of 1.21
and 1.18 in the AM and PM peak hours, respectively.

e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at V/C ratios of 1.38 and 2.02 in
the AM and PM peak hours, respectively.

A review of the 95™ percentile queue lengths indicate that the northbound and southbound approaches to the
intersections of SR 804/Boynton Beach Boulevard with NW 8™ Street/Old Boynton Road and Seacrest Boulevard
experience several queue lengths that exceed available storages. No improvements were proposed at these
locations for these approaches leading to such backups. These queue backups do not impact mainline
SR 804/Boynton Beach Boulevard operations. The SR 9/1-95 northbound and southbound off-ramp queues do not
exceed available storages and do not impact SR 9/1-95 mainline operations.

Alternative 2: Streamlined CDA

Build Alternative 2 (Streamlined CDA) at SR 9/1-95 and SR 804/Boynton Beach Boulevard interchange is an
enhancement of the alternative recommended in the SR 9/1-95 Master Plan (Alternative 1 CDA) and is described in
Section 5.4.

Future conditions operational analyses were performed for Build Alternative 2 (Streamlined CDA) based on traffic
forecast and network conditions expected in years 2020, 2030, and 2040.

Approach and overall intersection LOS and delay results for the study intersections along SR 804/Boynton Beach
Boulevard for Build Alternative 2 (Streamlined CDA) are summarized in Table 6-42 through Table 6-44 for Open (2020),
Interim (2030), and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in
Table 6-45. Traffic operation analysis also evaluated 95™ percentile queue lengths as summarized in Table 6-46.
Figures 6-28 through 6-30 depict the findings of this intersection analysis along SR 804/Boynton Beach Boulevard for
the Open (2020), Interim (2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Both ramp terminal intersections operate at LOS D or better during the Open Year (2020),
Interim (2030), and Design (2040) Years.
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PD&E Study

For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and

SR 9/1-95 at Gateway Boulevard Interchange

Table 6-42: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Build Alternative 2 — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound Southbound
AM PM AM | PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak PM Peak
Average Average
LOS | LOS | LOS | LOS | LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized E E E E 37.8 D 331 C
SR 804/Boynton Beach Blvd at Industrial Ave Signalized E E E 8.7 A 13.6
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized - - C - 18.7 14.1
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized © © - - 12.3 20.8 ©
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized E E 429 D 56.0
TOTAL 120.4 137.6

Table 6-43: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Build Alternative 2 — Interim Year (2030)

T

FDOT

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound | Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak RIS AEES
Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS LOS Delay LOS | Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized | E | D c B E 52.1 D | 408 D
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A A D E E 11.8 18.7
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized C C - - © 25.8 14.4
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized A C C D - - 14.6 27.9
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized E E E E 60.3 90.1
TOTAL 164.6 | 191.9
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-44: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Build Alternative 2 — Design Year (2040)

Approach LOS Overall Intersection
Eastbound Westbound Northbound | Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AUAIFEELR AU
Average Averag
LOS | LOS LOS LOS | LOS | LOS LOS LOS Delay LOS | eDelay | LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8™ St/Old Boynton Rd | Signalized 90.7 53.4
SR 804/Boynton Beach Blvd at Industrial Ave Signalized 17.3 27.2
SR 804/Boynton Beach Blvd at I-95 Southbound Ramps Signalized 32.9 16.2
SR 804/Boynton Beach Blvd at I-95 Northbound Ramps Signalized 15.5 30.4
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized 130.8 155.0
TOTAL 287.2 282.2
Table 6-45: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — Build Alternative 2
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left Thru Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 | 0.27 0.83 - 059 | 057 | 031 | 0.21 | 0.56 - 0.83 | 0.16 - 0.73
SR 804/Boynton AM Peak 2030 | 039 | 0.92 - 090 | 058 | 040 | 029 | 091 - 0.98 | 0.22 - 0.94
1 Beach Blvd at 2040 | 0.50 1.12 - 117 | 062 | 053 | 035 | 1.14 - 1.25 | 0.28 - 1.18
NW 8th St/Old 2020 | 0.45 0.55 - 057 | 063 | 092 | 0.38 | 0.83 - 0.78 | 0.28 - 0.88
Boynton Rd PM Peak 2030 0.65 0.66 - 0.74 | 0.73 1.03 | 042 | 0.89 - 0.88 | 0.25 - 0.97
2040 | 0.95 0.77 - 0.83 | 0.77 | 1.07 | 0.46 | 1.06 - 1.05 | 0.25 - 1.07
2020 0.41 0.62 - 0.09 | 043 0.11 - 0.03 0.01 - 0.69 0.20 0.63
AM Peak 2030 | 0.45 0.70 - 011 | 056 | 0.18 - 0.06 | 0.01 - 0.76 | 0.20 0.72
, SBR Soﬁg\‘/’é’”tﬁé‘ 2040 | 061 | 080 o017 |070 | 026 | - |o010 | 002 | - | 083 | 023 0.81
each Svd a 2020 | 0.34 | 050 - {003 |078| 007 | - |005| 001 | - | 079 017 0.77
Industrial Ave
PM Peak 2030 0.61 0.53 - 0.05 | 0.85 0.12 - 0.08 0.01 - 0.90 0.24 0.85
2040 | 0.78 0.58 - 0.08 | 096 | 0.18 - 0.15 | 0.02 - 097 | 0.29 0.95
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-45: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — Build Alternative 2 — continued
Volume to Capacity Ratio

Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left Thru Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 - 0.80 053 | 0.68 | 0.33 - - - - 0.74 - 0.66 0.77
SR 804/Boynton AM Peak 2030 - 088 | 062 | 0.78 | 0.37 - - - - o8| - 0.77 0.85
Beach Blvd and 2040 - 0.93 0.69 1.09 | 0.45 - - - - 0.89 - 0.81 0.96
3 I-95 Southbound 2020 - 0.61 0.31 0.64 | 0.65 - - - - 0.74 - 0.24 0.74
Ramps PM Peak 2030 - 0.66 0.32 0.73 | 0.69 - - - - 0.80 - 0.24 0.79
2040 - 0.74 0.33 0.79 | 0.74 - - - - 0.85 - 0.28 0.85
2020 0.59 0.60 - - 0.42 0.23 | 053 - 0.43 - - - 0.64
SR 804/Boynton AM Peak 2030 | 065 | 062 - - 0.60 | 0.33 | 065 - 0.56 - - - 0.68
4 Beach Blvd and 2040 | 0.78 0.66 - - 074 | 045 | 0.72 - 0.66 - - - 0.76
1-95 Northbound 2020 0.87 0.78 - - 0.85 0.39 0.54 - 0.74 - - - 0.83
Ramps PM Peak 2030 0.87 0.71 - - 0.65 052 | 0.73 - 0.99 - - - 0.90
2040 0.96 0.80 - - 0.76 0.65 0.71 - 1.00 - - - 0.97
2020 0.42 0.59 - 0.28 | 0.39 - 0.81 | 0.25 - 043 | 0.82 - 0.69
AM Peak 2030 0.90 0.76 - 0.67 | 0.81 - 0.90 | 0.29 - 0.39 | 0.95 - 0.94
SR 804/Boynton 2040 053 087 ~ o068 P06 - [137 o048 | - | oss |[naeey - 1.45
> Bse:‘::rgsl‘t’%md 2020 | 0.95 | 068 ~ o048 | o088 | - |o091L| 05l | - |o052] 08/ - 0.93
PM Peak 2030 1.25 0.71 - 0.74 | 1.04 - 139 | 0.53 - 0.90 | 0.95 - 121
2040 1.74 0.88 - 0.79 | 1.18 - 157 | 0.63 - 0.58 | 1.42 - 1.61

= Movements volume to capacity ratios exceeding 1.00.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-46: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 2

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right | Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 35 523 - 183 105 8 73 259 - #333 | 117 -
AM Peak 2030 43 599 - #348 | 426 180 90 #465 - #448 | 150 -
SR 804/Boynton 2040 82 4791 | - | #620 | 250 134 105 |#680 | - | #5881 | 185 | - o
1 Ei@%ﬁhﬂl’/‘jo?; 2020 54 384 - | mas [ 70 | #15 | 126 | w411 | - | 248 | 167 | - Ir?t'g’r‘:‘;'czt?gn
Boynton Rd PM Peak 2030 #104 452 - m134 371 #989 152 #516 - #301 | 161 -
2040 #174 467 - m195 | m407 | m#914 186 #703 - #383 | 161 -
Proposed Storage Length (ft) 280 1,000 650 1,050 260 140 1,000 380 1,000
2020 mll 98 - m4 294 m83 - 15 11 - 167 92
AM Peak 2030 mb52 ml41 - m8 436 m93 - 20 12 - 216 111
SR 804/Boynton 2040 m152 | ml47 - m7 | 614 | ml56 - 31 16 - 272 | 126 Signalized
2 | Beach B!vd and 2020 m37 185 - m2 582 m26 - 19 12 - 234 92 Intersection
Industrial Ave PM Peak 2030 m#109 129 - m4 590 m66 - 25 15 - #354 | 136
2040 m#149 m283 - m5 1,079 m97 - 38 19 - #455 | 171
Proposed Storage Length (ft) 240 1,050 130 850 380 1,000 1,000 1,000 340
2020 - #254 33 24 84 - - - - 254 - 170
AM Peak 2030 - #315 72 240 53 - - - - #333 - #201
SBR SOﬁlBliogntog 2040 - 270 760 | #396 54 - - - - #366 - #249 Sianalized
3 I-9e5agoutr\1/boal?nd 2020 - 239 0 mo 233 - - - - 228 - 0 Intlgrr]saelczt?on
Ramps PM Peak 2030 - 204 | m0 | 123 | 186 - - - - 264 - 0
2040 - m254 mO0 #135 186 - - - - #337 - 0
Proposed Storage Length (ft) ! 850 850 330 330 860
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-46: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 2 — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 0 167 - - 112 0 85 - 74 - - -
AM Peak 2030 m258 22 - - m208 mO0 99 - 90 - - -
SBR SOﬁ/BBloc)j/ntO(;] 2040 m273 ml6 - - m225 mO 109 - #118 - - - sianalized
4 I-965a§0rtr\1/boa$n | 2020 #155 | 136 - - w24 | merr | 12 | - | 217 i - - Intlg?saelczt?on
Ramps PM Peak 2030 243 152 - - |mi8 | mos3 | 203 | - |#352| - - -
2040 #312 175 - - ml12 m273 207 - #377 - - -
Proposed Storage Length (ft) | 330 | 330 [ "0 | 50 [0 N oo B8 090
2020 143 437 - 68 283 - #317 129 - 125 362 -
AM Peak 2030 #458 560 - #102 450 - #386 170 - 132 #564 -
SR 804/Boynton 2040 #1002 | 610 R - #555 | 267 | - | 202 |#es5 | - Signalzed
5 Beach Blvd and 2020 m#494 544 - 92 #581 - #493 285 - 120 301 - Intersection
Seacrest Blvd PM Peak 2030 m#667 492 - #129 #716 - #672 311 - #182 | #454 -
2040 m#1,034 | m647 - #202 #865 - #732 358 - 155 #761 -
Proposed Storage Length (ft) 250 2,730 250 1,000 190 1,000 180 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95* percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.

A
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FDDTQ 5
SR 9/1-95 at Gateway Boulevard Interchange —

Other Project Intersections:

Open Year (2020)
e During the PM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest Boulevard
operates at LOS E.

Interim Year (2030)
e During the AM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E and changes for LOS E operations to LOS F in the PM peak hour.

Design Year (2040)

e During the AM peak hour, the intersection for SR 804/Boynton Beach Boulevard and NW 8th
Street/Old Boynton Road operates at LOS F.

e Theintersection for SR 804/Boynton Beach Boulevard and Seacrest Boulevard deteriorates to LOS F
operations during the AM and PM peak hours.

Volumes exceeding capacity were observed for several movements at the intersections of SR 804/Boynton Beach
Boulevard with NW 8th Street/Old Boynton Road and Seacrest Boulevard. The primary reason for theses movements’
V/C ratios exceeding 1.00 is because of no proposed improvements along the cross streets with SR 804/Boynton Beach
Boulevard at the intersections. A summary of these intersections which are experiencing volumes that exceed
available capacity is presented below:

Ramp Terminal Intersections:

Neither ramp terminal intersection operates at V/C ratios that exceed capacity during the Open (2020),
Interim (2030), and Design (2040) Years.

Other Project Intersections:

No adjacent project intersections operate at V/C ratios that exceed capacity during the Open
Year (2020).

Interim Year (2030)
e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at a V/C ratio of 1.21 in the PM
peak hour.

Design Year (2040)

e SR 804/Boynton Beach Boulevard at NW 8t Street/Old Boynton Road operates at V/C ratios of 1.18
and 1.07 in the AM and PM peak hours, respectively.

e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at V/C ratios of 1.45 and 1.61 in
the AM and PM peak hours, respectively.

A review of the 95" percentile queue lengths indicate that several approaches to the intersections of
SR 804/Boynton Beach Boulevard with NW 8t Street/Old Boynton Road and Seacrest Boulevard experience queue
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PD&E Study
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lengths that exceed available storages. No improvements were proposed at these locations from no-build
conditions leading to operations that cause these backups. Intersection improvements with major cross street
reconfigurations are required to improve operations at these locations that require significant right-of-way and
have other environmental impacts and are not considered for this project as these are adjacent intersections to
the project limits. The SR 9/1-95 northbound and southbound off-ramp queues do not exceed available storages
and do not impact SR 9/1-95 mainline operations.

Alternative 3: SPUI!

Build Alternative 3 (SPUI) at SR 9/1-95 and SR 804/Boynton Beach Boulevard interchange considers the conversion of
the existing ramp terminal intersections into a Single-Point Urban Interchange (SPUI) configuration as described in
Section 5.4.

Future conditions operational analyses were performed for Build Alternative 3 (SPUI) based on traffic forecast and
network conditions expected in years 2020, 2030, and 2040.

Approach and overall intersection LOS and delay results for the study intersections along SR 804/Boynton Beach
Boulevard for Build Alternative 3 (SPUI) are summarized in Table 6-47 through Table 6-49 for Open (2020), Interim
(2030), and Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in
Table 6-50. Traffic operation analysis also evaluated 95" percentile queue lengths as summarized in Table 6-51.
Figures 6-31 through 6-33 depict the findings of this intersection analysis along SR 804/Boynton Beach Boulevard for
the Open (2020), Interim (2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

The ramp terminal intersection operates at LOS D or better during the Open Year (2020), Interim (2030),
and Design (2040) Years.

Other Project Intersections:

Open Year (2020)
e During the PM peak hours, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E.

Interim Year (2030)
e During the AM peak hour, the intersection for SR 804/Boynton Beach Boulevard at Seacrest
Boulevard operates at LOS E and changes from LOS E operations to LOS F during the PM peak hour.

Design Year (2040)
e During the AM and PM peak hour, the intersection for SR 804/Boynton Beach Boulevard and
NW 8th Street/Old Boynton Road operates at LOS E and LOS F, respectively.
e Theintersection for SR 804/Boynton Beach Boulevard and Seacrest Boulevard deteriorates to
LOS F operations during the AM and PM peak hours.
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Table 6-47: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Build Alternative 3 — Open Year (2020)

FDOT

Approach LOS .
Overall Intersection
Eastbound | Westbound | Northbound | Southbound
AM | PM | AM | PM | AM PM AM | PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A BEELS P BEEls
Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS | LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized E D C D E E E 455 D 46.0 D
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A A A E E 8.9 A 13.0
SR 804/Boynton Beach Blvd at I-95 Ramps Signalized C © © 15.8 175
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized C D © D E E E 43.0 D 63.7 E
TOTAL 113.2 140.2

Table 6-48: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Build Alternative 3 — Interim Year (2030)

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound | Southbound
PM
AM AM PM | AM PM AM PM
Location Type Peak Pﬁa Peak | Peak | Peak | Peak | Peak | Peak AUAIFEER P RS
Average Average
LOS | LOS | LOS | LOS | LOS | LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized E D E E E 50.6 D 52.8 D
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A A C D E E 14.3 18.9
SR 804/Boynton Beach Blvd at I-95 Ramps Signalized C C 19.3 17.2
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized C E D E 66.3 E 90.8
TOTAL 150.5 179.7
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Table 6-49: SR 804/Boynton Beach Boulevard Intersections Delay and LOS Summary — Build Alternative 3 — Design Year (2040)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak A BEELS PL ety
Averag Average
LOS | LOS | LOS | LOS LOS LOS LOS LOS | eDelay | LOS Delay LOS
(sec) (sec)
SR 804/Boynton Beach Blvd at NW 8t St/Old Boynton Rd | Signalized D C D E 84.6 60.6
SR 804/Boynton Beach Blvd at Industrial Ave Signalized A C © D D E 14.7 24.3 C
SR 804/Boynton Beach Blvd at I-95 Ramps Signalized © C © © 24.6 18.3
SR 804/Boynton Beach Blvd at Seacrest Blvd Signalized 136.8 163.1
TOTAL 260.7 266.3
Table 6-50: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — Build Alternative 3
Time Volume to Capacity Ratio
Intersection Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 | 0.29 | 0.89 - 052 | 058 | 031 | 0.59 | 0.52 - 0.89 | 0.17 - 0.74
SR804/Boynton | AMPeak | 2030 | 040 | 096 | - | 084|058 | 040 | 059 | 092 | - |096| 025 | - 0.93
1 Beach Blvd at 2040 | 0.60 | 1.07 - 1.17 | 058 | 0.50 | 0.66 | 1.30 - 1.16 | 0.34 - 1.22
NW 8t St/Old 2020 | 0.56 | 0.67 - 057 | 0.73 | 1.05 | 0.36 | 0.60 - 0.81 | 0.36 - 0.87
Boynton Rd PM Peak 2030 | 0.68 | 0.78 - 0.72 | 0.81 | 112 | 043 | 0.75 - 0.86 | 0.37 - 0.96
2040 | 0.85 | 0.79 - 0.98 | 0.85 | 1.16 | 0.54 | 1.00 - 0.93 | 0.38 - 1.07
2020 | 042 | 0.61 - 008 | 044 | 011 - 0.03 | 0.01 - 0.69 | 0.19 0.63
AM Peak 2030 | 0.43 | 0.70 - 0.12 | 0.58 | 0.18 - 0.06 | 0.01 - 0.77 | 0.19 0.71
, %Zggﬁg\‘/’é’?:{;‘ 2040 | 058 | 080 | - | 016|071 | 026 | - |01l | 002 | - | 084 | 0.22 0.82
Industrial Ave 2020 | 0.31 | 0.49 - 0.03 | 0.79 | 0.07 - 0.05 | 0.01 - 0.79 | 0.16 0.76
PM Peak 2030 | 0.53 | 0.53 - 0.05| 087 | 0.12 - 0.08 | 0.01 - 0.90 | 0.23 0.85
2040 | 091 | 0.57 - 0.08 | 092 | 0.18 - 0.18 | 0.02 - 1.02 | 0.32 0.94
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Table 6-50: SR 804/Boynton Beach Boulevard Intersections Volume to Capacity Ratio — Build Alternative 3 - continued

_ Time Volume to Capacity Ratio
Intersection Period Year Eastbound Westbound Northbound Southbound OveraI.I
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Intersection
2020 | 075 | 064 | 053 | 073 | 039 | 0.23 | 036 | - | 016 | 079| - | 0.36 0.73
AMPeak | 2030 | 0.86 | 0.77 | 062 | 0.84 | 049 | 033 | 038 | - | 017 | 082 | - | 037 0.82
SR 804/Boynton 2040 | 0.96 | 0.91 | 060 | 0.95 | 061 | 045 | 042 | - | 019 | 091 | - | 039 0.94
3 Belagg g;‘f];”d 2020 | 0.70 | 065 | 0.31 | 046 | 065 | 027 | 081 | - | 059 | 054 | - | 039 073
PMPeak | 2030 | 0.81 | 0.66 | 0.32 | 067 | 0.71 | 036 | 082 | - | 065 | 057 | - | 041 0.78
2040 | 087 | 075 | 033 | 067 | 073 | 045 | 086 | - | 067 | 064 | - | 044 0.83
2020 | 041 | 057 | - |027]037| - |097]020| - |o61]080 ] - 0.69
AMPeak | 2030 | 082 | 066 | - | 042 | 066 | - [LaoN 043 | - |o71 PLion - 0.96
SR 804/Boynton 2040 [P0330 079 | - | 068 |DD0BY - | 130 069 | - | o078 | 149 - 133
° Bse;::rele‘t’dBmd 2020 | 085 | 063 | - |041] 079 | - |[182] 064 | - |o057] 074 - 0.92
PMPeak | 2030 D09 071 | - | o052 P@OTY - [146| 073 | - |oe67 PRiz - 1.16
2040 | 147 | 080 | - | o066 | 1156 | - |157]| 085 | - |osLl| 176 | - 153

= Movements volume to capacity ratios exceeding 1.00.

Table 6-51: SR 804/Boynton Beach Boulevard Intersections 95 Percentile Queue Length Summary — Build Alternative 3

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 34 534 - 175 130 51 115 259 - #352 130 -
AM Peak 2030 42 #639 - #347 51 5 140 | #465 - #460 167 -
SR 804/Boynton 2040 57 | #766 | - | #649 | 209 72 166 | #725 | - | #5657 | 200 | - o
1 Eg&g}fs';’/do?; 2020 75 | 431 — | meo | 477 | #1081 | 167 | 339 | - | 253 | 182 | - Ir?t'grr‘:;';t?gn
Boynton Rd PM Peak 2030 #102 466 - ml44 515 #1,033 210 446 - #289 186 -
2040 #153 471 - m#266 536 m#1,042 260 | #680 - #347 188 -
Proposed Storage Length (ft) 280 1,000 650 700 260 140 1,000 380 1,000
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Table 6-51: SR 804/Boynton Beach Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 3 — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru | Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 m28 327 - m7 315 71 - 15 11 - 167 89
AM Peak 2030 m56 m340 - m6 540 108 - 20 12 - 216 100
SR 804/Boynton 2040 ml124 m148 - mll 478 149 - 32 17 - 274 132 Signalized
2 Beach Blvd and 2020 m38 119 - ml 691 m30 - 19 12 - 234 90 Intgrsection
Industrial Ave PM Peak 2030 m70 246 - m3 760 m39 - 25 15 - #354 | 133
2040 m#189 | m264 - m4 804 m51 - 39 20 - #474 | 180
Proposed Storage Length (ft) 240 350 130 1,040 380 1,000 1,000 1,000 340
2020 238 236 39 m143 | m109 mO 79 - 44 186 - 84
AM Peak 2030 379 404 80 m186 | m131 m0 85 - 45 #207 - 85
SR 804/Boynton 2040 #337 #371 753 m229 | ml160 mO 96 - 49 #264 - 58 Signalized
3 | BeachBlvd and 2020 210 240 0 m64 | ml138 m0 201 - 174 138 - 92 ;
Intersection
1-95 Ramps PM Peak 2030 207 173 mo m82 | mi53 mo 212 - 211 | 151 - 99
2040 m234 m237 m0 m86 m140 m0 #231 - 224 171 - 108
Proposed Storage Length (ft) 730 1,040 | 1,040 540 690 560 1,630 770 | 1,550 690
2020 m123 278 - 58 247 - #377 159 - 153 383 -
AM Peak 2030 m330 416 - 82 432 - #446 | 220 - 214 | #635 -
SR 804/Boynton 2040 m#893 | m352 - 181 #714 - #543 | #351 - 286 | #925 - signalized
5 | BeachBlvd and 2020 392 438 - 79 #541 - #601 | 338 - 134 303 - ;
Intersection
Seacrest Blvd PM Peak 2030 #710 503 - 93 #704 - #0672 | 371 - 175 | #5624 -
2040 #1,089 563 - 148 #853 - #7132 | #425 - #259 | #842 -
Proposed Storage Length (ft) 250 2,730 250 1,000 190 1,000 180 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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Volumes exceeding capacity were observed for several movements at the intersections of SR 804/Boynton Beach
Boulevard with NW 8th Street/Old Boynton Road and Seacrest Boulevard. The primary reason for these movements’
V/C ratios exceeding 1.00 is because of no proposed improvements along the cross streets with SR 804/Boynton Beach
Boulevard at the intersections. A summary of these intersections which are experiencing volumes that exceed
available capacity is presented below:;

Ramp Terminal Intersections:

Neither ramp terminal intersection operates at V/C ratios that exceed capacity during the Open (2020),
Interim (2030), and Design (2040) Years.

Other Project Intersections:

No adjacent project intersection operates at V/C ratios that exceed capacity during the Open
Year (2020).

Interim Year (2030)
e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates at a V/C ratio of 1.16 in the PM
peak hour.

Design Year (2040)

e SR 804/Boynton Beach Boulevard at NW 8t Street/Old Boynton Road operates with V/C ratios of
1.22 and 1.07 in the AM and PM peak hours, respectively.

e SR 804/Boynton Beach Boulevard at Seacrest Boulevard operates with V/C ratios of 1.33 and 1.53
in the AM and PM peak hours, respectively.

A review of the 95™ percentile queue lengths indicate that several approaches to the intersections of
SR 804/Boynton Beach Boulevard with NW 8t Street/Old Boynton Road and Seacrest Boulevard experience queue
lengths that exceed available storages. No improvements were proposed at these locations from no-build
conditions leading to operations that cause these backups. Intersection improvements with major cross street
reconfigurations are required to improve operations at these locations that require significant right-of-way and
have other environmental impacts and are not considered for this project as these are adjacent intersections to
the project limits. The SR 9/1-95 northbound and southbound off-ramp queues do not exceed available storages
and do not impact SR 9/1-95 mainline operations.

SR 9/1-95 at Gateway Boulevard Interchange Intersections

Three interchange alternatives were considered for SR 9/1-95 at Gateway Boulevard interchange listed below and are
described in Section 6.4:

e Alternative 1 — CDA
e Alternative 2 — Streamlined CDA
e Alternative 3 — SPUI
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Intersection analyses of these Build Alternatives are provided in the subsequent sections.
Alternative 1: CDA

Build Alternative 1 (CDA) at SR 9/1-95 and Gateway Boulevard is the alternative recommended in the SR 9/1-95 Master
Plan and is described in Section 5.4.

Future conditions operational analyses were performed for Build Alternative 1 (CDA) based on traffic forecast and
network conditions expected in years 2020, 2030, and 2040.

Approach and overall intersection LOS and delay results for the study intersections along Gateway Boulevard are
summarized for Build Alternative 1 (CDA) in Table 6-52 through Table 6-54 for Open (2020), Interim (2030), and Design
(2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in Table 6-55. Traffic
operational analysis also evaluated 95" percentile queue lengths as summarized in Table 6-56. Figures 6-34 through
6-36 depict the findings of this intersection analysis along Gateway Boulevard for the Open (2020), Interim (2030),
and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better with Build Alternative 1 for all three analysis time periods.

One intersection with overall intersection volumes exceeding capacity was observed for the intersection along
Gateway Boulevard and is described below:

Ramp Terminal Intersections:

Neither ramp terminal intersection operates at V/C ratios that exceed capacity during the Open (2020)
and Interim (2030) Years.

Design Year (2040)
e Gateway Boulevard at SR 9/1-95 Southbound Ramps operates at a V/C ratio of 1.05 in the AM peak
hour.

Other Project Intersections:

No adjacent project intersections operate at V/C ratios that exceed capacity during the Open (2020),
Interim (2030), and Design (2040) Years.

A review of the 95" percentile queue lengths indicated no major queue backups that exceed available storages
were observed for the intersections along Gateway Boulevard. The SR 9/1-95 northbound and southbound off-ramp
gueues do not exceed available storages and do not impact SR 9/1-95 mainline operations.

Systems Interchange Modification Report (SIMR) 211




PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-52: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 1 — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound | Westbound | Northbound | Southbound
AM | PM | AM | PM | AM PM | AM | PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak ARl IS
Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized A © E E E E 153 - 19.9 -
Gateway Blvd at High Ridge Road Signalized D C E E E E 405 D 320 ©
Gateway Blvd at I-95 Southbound Ramps | Signalized D A A - - D D 249 © 31.0 ©
Gateway Blvd at I-95 Northbound Ramps | Signalized A A D E E D - - 33.7 C 34.6 ©
Gateway Blvd at Seacrest Blvd Signalized C © © C E E E E 41.7 D 434 D
TOTAL 156.1 160.9

Table 6-53: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 1 — Interim Year (2030)
Approach LOS

Eastbound Westbound | Northbound | Southbound

AM PM AM PM AM PM AM PM
Location TyPe | peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AM Peak PR

Overall Intersection

Average Average
LOS | LOS | LOS | LOS | LOS | LOS | LOS | LOS Delay | LOS | Delay | LOS
(sec) (sec)

Gateway Blvd at Quantum Village Signalized E E E E 16.0 - 19.6 -
Gateway Blvd at High Ridge Road Signalized E E E E 426 D 34.2 C
Gateway Blvd at I-95 Southbound Ramps | Signalized - - D D 31.6 C 334 ©
Gateway Blvd at I-95 Northbound Ramps | Signalized E D - - 36.2 D 34.6 ©
Gateway Blvd at Seacrest Blvd Signalized E E E E 44.8 D 46.2 D
TOTAL 171.2 168.0
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Table 6-54: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 1 — Design Year (2040)

Approach LOS .
Eastbound Westbound Northbound Southbound Overall Intersection
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AU A
Average Average
LOS | LOS | LOS | LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized E E E E 17.6
Gateway Blvd at High Ridge Road Signalized E E E E 46.2 D) 37.0 D
Gateway Blvd at I-95 Southbound Ramps | Signalized D E 53.3 D 36.8 D
Gateway Blvd at I-95 Northbound Ramps | Signalized E E 52.3 D) 40.6 D
Gateway Blvd at Seacrest Blvd Signalized E E E E 51.3 D 48.7 D
TOTAL 220.7 182.6
Table 6-55: Gateway Boulevard Intersections Volume to Capacity Ratio — Build Alternative 1
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection
2020 | 0.44 | 0.49 - 0.61 | 0.33 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.50
AM Peak 2030 | 0.44 | 0.58 - 0.61 | 0.37 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.58
1 Gateway Blvd at 2040 | 0.44 | 0.70 - 0.58 | 0.42 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.68
Quantum Village 2020 0.61 | 0.40 - 0.46 | 0.61 | 0.01 | 0.04 | 0.01 - 0.59 | 0.18 - 0.61
PM Peak 2030 0.61 | 0.45 - 0.46 | 0.66 | 0.01 | 0.04 | 0.01 - 0.59 | 0.18 - 0.66
2040 0.61 | 0.54 - 0.46 | 0.73 | 0.01 | 0.04 | 0.01 - 0.59 | 0.20 - 0.72
2020 | 060 | 053 | 0.17 | 057 | 0.35 | 040 | 050 | 0.36 | 0.84 | 0.68 | 0.50 | 0.28 0.63
AM Peak 2030 050 | 066 | 0.27 | 049 | 041 | 055 | 052 | 0.36 | 0.74 | 0.75 | 0.59 0.27 0.70
5 Gateway Blvd at High 2040 | 049 | 084 | 034 | 047 | 049 | 062 | 053 | 0.38 | 0.70 | 0.76 | 0.64 | 0.27 0.79
Ridge Road 2020 | 059 | 0.36 | 0.07 | 0.65 | 051 | 0.37 | 0.60 | 0.46 | 0.81 | 0.65 | 0.23 | 0.47 0.61
PM Peak 2030 0.61 | 043 | 009 | 069 | 058 | 041 | 0.65 | 0.48 | 0.84 | 0.64 | 0.23 0.45 0.66
2040 | 054 | 053 | 012 | 069 | 0.71 | 047 | 068 | 0.48 | 0.83 | 0.61 | 0.23 | 0.39 0.73
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SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-55: Gateway Boulevard Intersections Volume to Capacity Ratio — Build Alternative 1 — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection
2020 - 049 | 084 | 033 | 0.61 - - - - 0.74 - 0.34 0.75
AM Peak 2030 - 054 | 1.06 | 0.42 | 0.68 - - - - 0.81 - 0.41 0.89
3 Gateway Blvd at I-95 2040 - 0.61 | 1.30 | 0.53 | 0.78 - - - - 0.93 - 0.43 1.05
Southbound Ramps 2020 - 058 | 061 | 0.12 | 0.72 - - - - 0.72 - 0.48 0.71
PM Peak 2030 - 0.67 | 0.77 | 0.15 | 0.77 - - - - 0.83 - 0.52 0.81
2040 - 0.76 | 093 | 0.18 | 0.86 - - - - 0.96 - 0.55 0.94
2020 0.49 | 031 - - 0.73 | 049 | 0.80 - 0.23 - - - 0.63
AM Peak 2030 0.54 | 0.35 - - 0.88 | 0.54 | 0.86 - 0.29 - - - 0.71
4 Gateway Blvd at I-95 2040 | 0.58 | 0.40 - - 108 | 062 | 0.97 - 0.38 - - - 0.81
Northbound Ramps 2020 0.39 | 042 - - 069 | 024 | 0.79 - 0.41 - - - 0.61
PM Peak 2030 | 0.43 | 049 - - 0.76 | 0.26 | 0.86 - 0.52 - - - 0.69
2040 047 | 057 - - 0.86 | 0.29 | 0.98 - 0.66 - - - 0.79
2020 056 | 0.27 | 0.38 | 0.62 | 0.45 - 0.78 | 0.40 - 0.51 | 0.68 0.78 0.58
AM Peak 2030 0.56 | 0.30 | 0.50 | 0.63 | 0.58 - 0.82 | 0.37 - 0.54 | 0.68 0.80 0.68
5 Gateway Blvd at 2040 0.61 | 038 | 0.65 | 0.72 | 0.77 - 0.89 | 0.37 - 0.57 | 0.70 0.85 0.82
Seacrest Blvd 2020 0.74 | 042 | 0.29 | 0.57 | 0.27 - 0.76 | 0.79 - 0.63 | 0.58 0.48 0.59
PM Peak 2030 0.74 | 051 | 0.37 | 0.62 | 0.28 - 0.81 | 0.75 - 0.62 | 0.66 0.51 0.65
2040 0.75 | 0.66 | 0.48 | 0.60 | 0.33 - 0.85 | 0.66 - 0.65 | 0.67 0.51 0.74

= Movements volume to capacity ratios exceeding 1.00.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-56: Gateway Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 1

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 53 354 - 106 431 0 71 0 - 52 61 -
AM Peak 2030 53 465 - 98 519 0 71 0 - 52 61 -
Gateway Blvd 2040 53 647 - 102 614 0 71 0 - 52 61 - signalized
1 | and Quantum 2020 131 251 - m58 820 m12 12 0 - 104 76 - .
: Intersection
Village PM Peak 2030 131 305 - m54 946 m8 12 0 - 104 | 76 -
2040 131 392 - m55 1,052 m4 12 0 - 104 80 -
Proposed Storage Length (ft) 240 1,000 210 850 850 150 150 130 130
2020 115 467 141 166 181 199 81 7 209 207 197 118
AM Peak 2030 125 554 258 172 245 450 85 80 212 217 218 124
Gateway Blvd 2040 140 #719 307 m171 352 498 87 83 214 221 238 130 Signalized
2 and High 2020 121 247 46 151 331 75 112 108 203 156 83 179 .
. Intersection
Ridge Road PM Peak 2030 139 302 57 mi62 | 384 127 130 | 124 | 219 | 155 | 85 178
2040 161 384 68 ml71 643 m205 148 133 227 152 89 174
Proposed Storage Length (ft) 280 850 340 445 725 420 250 1,000 325 | 1,000 | 260
2020 - 191 #192 0 8 - - - - 181 - 221
AM Peak 2030 - 174 #3832 m6 51 - - - - #218 - 227
Gateway Blvd 2040 - 189 #1,106 m23 mb54 - - - - #266 - 238 signalized
3 and I-95 SB 2020 - 333 254 0 13 - - - - 218 - 296 .
Intersection
Ramps PM Peak 2030 - 377 375 mO 45 - - - - #265 - 306
2040 - 433 #201 mO m59 - - - - #331 - 323
Proposed Storage Length (ft) [ 725 485 100 100 2,560
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-56: Gateway Boulevard Intersections 95 Percentile Queue Length Summary — Build Alternative 1 — continued

Queues (feet)
Intersection Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 70 35 . - 297 315 273 - 126 - - -
AM Peak 2030 58 39 . . 327 300 327 - 161 R - .
Gateway Bivd 2040 59 ma4 - - #491 | m376 | #424 | - 212 R R ;
Signalized
4 | andl-95NB 2020 19 30 - . 248 141 402 . 215 - - - ;
Intersection
Ramps PM Peak 2030 12 37 - - 223 160 485 - 302 - - -
2040 5 m42 . . 271 187 | #624 | - 448 - - .
Proposed Storage Length (fty | 100 | 100 | 60 | 285 | 2600 2,600 |
2020 95 227 324 106 373 - 216 | 164 - 79 184 | 295
AM Peak 2030 115 227 511 139 500 - 278 | 166 - 82 187 310
Gateway Blvd 2040 136 257 727 180 628 - 373 | 184 - 87 194 | 350 sionalized
5 | and Seacrest 2020 163 | 392 95 98 215 ; 206 | 325 | - 102 | 174 | 209 Ignatize
Intersection
Blvd PM Peak 2030 199 531 381 109 228 - 259 | 324 - 105 | 178 215
2040 192 667 469 124 260 - 325 | 316 - 108 | 179 214
Proposed Storage Length (ft) | 275 650 650 1,000 1,000 1,000 1,000 1,000 | 1,000 | 275

1) The # footnote indicates that the volume for the 95" percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95™ percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FDDTQ 5
SR 9/1-95 at Gateway Boulevard Interchange —

Alternative 2: Streamlined CDA

Build Alternative 2 (Streamlined CDA) at SR 9/1-95 and Gateway Boulevard interchange is an enhancement of the
alternative recommended in the SR 9/1-95 Master Plan (Alternative 1 CDA) and is described in Section 5.4.

Future conditions operational analyses were performed for Build Alternative 2 (Streamlined CDA) based on traffic
forecast and network conditions expected in years 2020, 2030, and 2040.

Approach and overall intersection LOS and delay results for the study intersections along Gateway Boulevard are
summarized for Build Alternative 2 (Streamlined CDA) in Table 6-57 through Table 6-59 for Open (2020),
Interim (2030), and Design (2040) Years. Intersection approach and overall V/C ratios are summarized in Table 6-60.
Traffic operation analysis also evaluated 95" percentile queue lengths as summarized in Table 6-61. Figures 6-37
through 6-39 depict the findings of this intersection analysis along Gateway Boulevard for the Open (2020), Interim
(2030), and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Both ramp terminal intersections operate at LOS D or better during the Open Year (2020),
Interim (2030), and Design (2040) Years.

Other Project Intersections:

Adjacent project intersections operate at LOS D or better during the Open (2020) and Interim (2030)
Years.

Design Year (2040)
e During the AM peak hour, the intersection for Gateway Boulevard at Seacrest Boulevard operates
atLOSE.

Two intersections with overall intersection volumes exceeding capacity were observed for the intersections along
Gateway Boulevard and are described below:

Ramp Terminal Intersections:

Neither ramp terminal intersection operates at V/C ratios that exceed capacity during the Open (2020)
and Interim (2030) Years.

Design Year (2040)
e Gateway Boulevard at SR 9/1-95 Southbound Ramps operate at a V/C ratio of 1.02 and 1.03 in the
AM and PM peak hours, respectively.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and
SR 9/1-95 at Gateway Boulevard Interchange

FDOT\\

Table 6-57: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 2 — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound | Northbound | Southbound
AM PM AM PM AM | PM AM PM
Location Type | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak Al Rl
Average Average
LOS | LOS LOS LOS | LOS | LOS | LOS LOS Delay | LOS | Delay | LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized E E 14.3 - 19.2 !
Gateway Blvd at High Ridge Road Signalized E E 435 D 35.7 D
Gateway Blvd at I-95 Southbound Ramps | Signalized D D 29.6 © 28.0 ©
Gateway Blvd at I-95 Northbound Ramps | Signalized 311 © 34.0 ©
Gateway Blvd at Seacrest Blvd Signalized E E 433 D 43.2 D
TOTAL 161.8 160.1

Table 6-58: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 2 — Interim Year (2030)

Approach LOS

Overall Intersection

TOTAL

Eastbound Westbound | Northbound | Southbound
Location Type | peak | peak | pesk | Pesk | peak | posk | Pesk | posk | AMPeak PM Peak
Average Average
LOS | LOS LOS LOS | LOS | LOS | LOS LOS Delay | LOS | Delay | LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized E E 15.2 -I 18.6 -
Gateway Blvd at High Ridge Road Signalized E E 459 D) 38.9 D
Gateway Blvd at I-95 Southbound Ramps | Signalized D D 33.4 C 32.0 C
Gateway Blvd at I-95 Northbound Ramps | Signalized 345 C 36.8 D
Gateway Blvd at Seacrest Blvd Signalized E E 50.6 D 459 D
179.6 172.2
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-59: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 2 — Design Year (2040)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak AL FLAUGEES
Average Averag
LOS | LOS | LOS LOS LOS LOS LOS LOS Delay LOS | eDelay | LOS
(sec) (sec)
Gateway Blvd at Quantum Village Signalized E 16.3
Gateway Blvd at High Ridge Road Signalized E 49.2 D 429 D
Gateway Blvd at I-95 Southbound Ramps | Signalized E 50.3 D 420 D
Gateway Blvd at I-95 Northbound Ramps | Signalized 53.2 D 48.3 D
Gateway Blvd at Seacrest Blvd Signalized E 75.7 E 50.9 D
TOTAL 244.7 203.7
Table 6-60: Gateway Boulevard Intersections Volume to Capacity Ratio — Build Alternative 2
Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection
2020 0.44 | 0.49 - 0.61 | 0.33 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.50
AM Peak 2030 0.44 | 0.58 - 0.61 | 0.37 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.58
1 Gateway Blvd at 2040 0.44 | 0.70 - 0.58 | 042 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.68
Quantum Village 2020 0.61 | 0.40 - 0.46 | 0.61 | 0.01 | 0.04 | 0.01 - 0.58 | 0.46 - 0.61
PM Peak 2030 | 0.61 | 0.45 - 0.46 | 0.66 | 0.01 | 0.04 | 0.01 - 0.58 | 0.48 - 0.66
2040 | 0.59 | 0.54 - 0.46 | 0.74 | 0.01 | 0.04 | 0.01 - 0.57 | 0.50 - 0.72
2020 | 0.60 | 0.54 | 0.17 | 0.57 | 0.52 - 0.66 | 047 | 091 | 0.84 | 0.35 - 0.69
AM Peak 2030 0.63 | 0.68 | 0.21 | 0.55 | 0.59 - 0.68 | 0.49 | 0.85 | 0.84 | 0.38 - 0.76
2 Gateway Blvd at High 2040 0.64 | 084 | 0.26 | 0.54 | 0.69 - 0.68 | 0.49 | 0.82 | 0.83 | 0.42 - 0.84
Ridge Road 2020 051 ] 037 | 0.06 | 0.65 | 0.69 - 0.75| 061 | 0.90 | 0.72 | 0.23 - 0.74
PM Peak 2030 049 ]| 043 | 0.09 | 0.74 | 0.78 - 0.78 | 0.58 | 0.92 | 0.79 | 0.28 - 0.80
2040 | 048 | 053 | 0.11 | 0.72 | 0.92 - 0.81 | 0.60 | 091 | 0.79 | 0.34 - 0.90
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-60: Gateway Boulevard Intersections Volume to Capacity Ratio — Build Alternative 2 — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection
2020 - 0.83 | 0.76 | 0.34 | 0.63 - - - - 0.74 - 0.38 0.77
AM Peak 2030 - 105 | 095 | 043 | 0.71 - - - - 0.81 - 0.40 0.86
3 Gateway Blvd at I-95 2040 - 126 | 1.14 | 0.56 | 0.83 - - - - 0.93 - 041 1.02
Southbound Ramps 2020 - 0.78 | 0.60 | 0.13 | 0.76 - - - - 0.81 - 0.46 0.81
PM Peak 2030 - 0.89 | 069 | 0.16 | 0.83 - - - - 0.92 - 0.48 0.90
2040 - 102 | 0.76 | 0.20 | 0.94 - - - - 1.07 - 0.51 1.03
2020 0.47 | 0.30 - - 0.72 | 050 | 0.85 - 0.16 - - - 0.62
AM Peak 2030 0.51 | 0.33 - - 0.88 | 056 | 0.94 - 0.20 - - - 0.70
4 Gateway Blvd at I-95 2040 | 055 | 0.38 - - 1.07 | 065 | 1.11 - 0.27 - - - 0.80
Northbound Ramps 2020 0.36 | 0.40 - - 0.76 | 0.25 | 0.82 - 0.28 - - - 0.60
PM Peak 2030 | 0.39 | 0.45 - - 0.83 | 0.27 | 0.91 - 0.36 - - - 0.68
2040 043 | 0.51 - - 094 | 0.31 | 1.06 - 0.47 - - - 0.78
2020 0.63 | 0.36 | 0.40 | 0.65 | 0.60 - 0.79 | 0.22 - 0.18 | 0.82 - 0.71
AM Peak 2030 0.65 | 044 | 053 | 0.65 | 0.82 - 0.90 | 0.22 - 0.19 | 0.87 - 0.87
5 Gateway Blvd at 2040 | 0.69 | 0.54 | 0.68 | 0.73 | 1.05 - 111 | 0.24 - 0.21 | 1.00 - 1.08
Seacrest Blvd 2020 0.74 | 050 | 0.29 | 0.58 | 0.33 - 0.81 | 0.50 - 0.29 | 0.76 - 0.68
PM Peak 2030 0.77 | 065 | 0.38 | 0.72 | 0.38 - 0.85 | 0.43 - 031 | 0.78 - 0.79
2040 0.77 | 0.89 | 0.49 | 0.77 | 0.47 - 0.93 | 0.39 - 032 | 0.81 - 0.95

= Movements volume to capacity ratios exceeding 1.00.
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5

SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-61: Gateway Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 2

Queues (feet)
Intersection | Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left | Thru Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 53 | 354 ; 107 447 0 71 0 - 52 | 61 ;
AM Peak 2030 53 | 465 ] ml1l | 521 0 71 0 R 52 | 61 ;
Gateway 2040 53 | 647 - mos 609 0 71 0 - 52 | 61 ; o
1| Bldand 2020 131 | 254 - mag | 832 m7 12 0 | 104 | 114 - Signalized
Quantum Intersection
Village PM Peak 2030 131 | 310 - m46 924 m5 12 0 - 104 | 116 )
2040 131 | 402 ; ma0 | 1,060 | m5 12 0 - 104 | 119 R
Proposed Storage Length (ft) | 240 1,000 210 850 850 150 150 130 130
2020 115 | 468 115 164 364 - 158 | 77 | 327 | 311 | 112 -
AM Peak 2030 125 | 585 170 170 486 - 164 | 80 | 333 | 317 | 121 -
Cateway 2040 140 | #800 216 ml152 | 586 ; 168 | 83 | 335 | 323 | 133 - o
2 H?é‘;]d;i‘gge 2020 121 | 259 40 mi55 | 439 - 218 | 109 | 289 | 229 | 67 - I:t'g?::'czteign
Road PM Peak 2030 139 | 319 48 m162 | 708 ; 252 | 125 | 327 | 231 | 70 -
2040 161 | 416 58 ml64 | #910 - 287 | 136 | 364 | 232 | 73 -
Proposed Storage Length (ft) | 280 | 850 340 445 725 250 | 1,000 | 1,000 | 280 1,000
2020 - | 625 209 0 47 ; - - - 181 - 208
AM Peak 2030 - | #716 | #902 m9 m57 - - - - w18 | - 214
gﬁtj‘;"r?é’ 2040 - | #886 | #1,061 | m27 | ms7 R . ; - |66 | - 224 Signalized
3| “lossh 2020 - | 492 272 m0 16 - - - 7V 273_| | iersection
Ramps PM Peak 2030 - | 546 411 mo0 56 R - - - | #es9 | - 282
2040 - | 714 512 m0 m75 - - - - | #ess | - 297
Proposed Storage Length (ft) [l 725 725 100 100 \ 2,560
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PD&E Study
For SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and FD OT] 5
SR 9/1-95 at Gateway Boulevard Interchange —

Table 6-61: Gateway Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 2 — continued

Queues (feet)
Intersection | Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left | Thru Right Left Thru Right Left | Thru | Right | Left | Thru | Right
2020 5 35 - - 255 356 282 - 87 - - -
AM Peak 2030 mé6 m37 - - 318 m364 | #367 - 110 - - -
gf‘t(‘;""aé’ 2040 m5 | m38 - o | m#363 | m243 | #469 | - | 142 | - - - Sonalived
41 asn 2020 0 | 36 : - 202 | 112 | 415 | - | 152 | - : - ignalize
1-95 NB Intersection
Ramps PM Peak 2030 mO0 m41 - - 237 ml134 | #502 - 201 - - -
2040 m0 m42 - - m#308 | ml4l | #666 - 270 - - -
Proposed Storage Length (ft) | 100 | 100 | I 650 | 300 | 2600 2,600
2020 114 236 313 107 444 - 359 122 - 43 284 -
AM Peak 2030 123 250 493 140 #575 - #560 131 - 44 #324 -
Gateway 2040 135 | 281 728 182 | #774 - #874 | 153 - 46 | #403 - o
Blvd and Signalized
5 2020 187 455 307 98 262 - 330 260 - 59 243 - .
Seacrest Intersection
Bivd PM Peak 2030 191 | 545 371 #120 269 - 456 254 - 59 251 -
2040 191 669 447 #174 296 - #678 256 - 59 #261 -
Proposed Storage Length (ft) | 275 | 650 650 420 1,000 1,000 1,000 1,000 1,000

1) The # footnote indicates that the volume for the 95" percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95™ percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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Other Project Intersections:

No adjacent project intersections operate at V/C ratios that exceed capacity during the Open (2020)
and Interim (2030) Years.

Design Year (2040)
e Gateway Boulevard at Seacrest Boulevard operates at a V/C ratio of 1.08 in the PM peak hour.

A review of the 95" percentile queue lengths indicate no major queue backups that exceed available storages were
observed for the intersections along Gateway Boulevard. The SR 9/1-95 northbound and southbound off-ramp
queues do not exceed available storages and do not impact SR 9/1-95 mainline operations.

Alternative 3: SPUI!

Build Alternative 3 (SPUI) at SR 9/1-95 and Gateway Boulevard interchange considers the conversion of the existing
ramp terminal intersections into a Single-Point Urban Interchange (SPUI) configuration as described in Section 5.4.

Future conditions operational analyses were performed for Build Alternative 3 (SPUI) based on traffic forecast and
network conditions expected in years 2020, 2030, and 2040.

Approach and overall intersection LOS and delay results for the study intersections along Gateway Boulevard for Build
Alternative 3 (SPUI) are summarized in Table 6-62 through Table 6-64 for Open (2020), Interim (2030), and
Design (2040) Years, respectively. Intersection approach and overall V/C ratios are summarized in Table 6-65. Traffic
operational analysis also evaluated 95" percentile queue lengths as summarized in Table 6-66. Figures 6-40 through
6-42 depict the findings of this intersection analysis along Gateway Boulevard for the Open (2020), Interim (2030),
and Design (2040) Years, respectively.

The results indicate that all ramp terminal intersections along SR 9/1-95 and other project intersections are expected
to operate at LOS D or better, except for the following:

Ramp Terminal Intersections:

Both ramp terminal intersections operate at LOS D or better during the Open Year (2020),
Interim (2030), and Design (2040) Years.

Other Project Intersections:

Adjacent project intersections operate at LOS D or better during the Open (2020) and Interim (2030)
Years.

Design Year (2040)
e During the AM and PM peak hours, the intersection for Gateway Boulevard at Seacrest Boulevard
operates at LOS E.
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Table 6-62: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 3 — Open Year (2020)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak ATULEES FLAUGEES
Average Average
LOS | LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village | Signalized A C E E E 12.7
Gateway Blvd at High Ridge Road | Signalized D C C E E 42.7 D 354 D
Gateway Blvd at I-95 Ramps Signalized D D D 424 D 42.1
Gateway Blvd at Seacrest Blvd Signalized C © D D D E E 454 D 46.0 D
TOTAL 143.2 142.7

Table 6-63: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 3 — Interim Year (2030)

Approach LOS .
Overall Intersection
Eastbound Westbound Northbound Southbound
AM PM AM PM AM PM AM PM
Location Type Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak LIRS LA
Average Average
LOS | LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village | Signalized E E E 12.8
Gateway Blvd at High Ridge Road | Signalized D (0 © E E E 443 D 40.3 D
Gateway Blvd at I-95 Ramps Signalized D) E D E © 47.0 D 432
Gateway Blvd at Seacrest Blvd Signalized D D E D E E 53.0 D 50.1 D
TOTAL 157.1 151.9
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Table 6-64: Gateway Boulevard Intersections Delay and LOS Summary — Build Alternative 3 — Design Year (2040)
Approach LOS

Overall Intersection

Eastbound Westbound Northbound Southbound
Location TYPe | pesk | peak | peak | peak | pesk | pesk | Peck | posk | AMPeak PM Peak
Average Average
LOS | LOS LOS LOS LOS LOS LOS LOS Delay LOS Delay LOS
(sec) (sec)
Gateway Blvd at Quantum Village | Signalized _I C E E E E 14.3
Gateway Blvd at High Ridge Road | Signalized E D (¢ D E E E E 50.3 D 50.6 D
Gateway Blvd at I-95 Ramps Signalized E D D E D (© 53.5 D 421
Gateway Blvd at Seacrest Blvd Signalized D 77.4 E 59.0
TOTAL 195.5 170.4

Table 6-65: Gateway Boulevard Intersections Volume to Capacity Ratio — Build Alternative 3

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection

2020 | 0.44 | 0.49 - 0.61 | 0.33 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.50
AM Peak 2030 | 0.44 | 0.58 - 0.61 | 0.37 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.58
1 Gateway Blvd at 2040 | 0.44 | 0.70 - 0.58 | 0.42 | 0.00 | 0.52 | 0.01 - 0.33 | 0.17 - 0.68
Quantum Village 2020 0.61 | 0.40 - 0.46 | 0.61 | 0.01 | 0.04 | 0.01 - 0.58 | 0.46 - 0.61
PM Peak 2030 0.61 | 0.45 - 0.46 | 0.66 | 0.01 | 0.04 | 0.01 - 0.58 | 0.48 - 0.66
2040 0.59 | 0.54 - 0.46 | 0.74 | 0.01 | 0.01 | 0.01 - 0.57 | 0.50 - 0.72
2020 0.60 | 0.55 | 0.17 | 0.57 | 0.52 - 0.66 | 0.47 | 091 | 0.81 | 0.53 0.29 0.69
AM Peak 2030 050 | 0.71 | 0.22 | 0.50 | 0.62 - 068 | 049 | 0.79 | 0.81 | 057 | 0.26 0.76
2 Gateway Blvd at High 2040 0.49 | 091 | 0.27 | 048 | 0.74 - 0.68 | 049 | 0.75 | 0.81 | 0.62 0.27 0.86
Ridge Road 2020 051 | 0.36 | 0.06 | 0.65 | 0.67 - 0.71 | 061 | 090 | 0.78 | 0.36 | 0.55 0.74
PM Peak 2030 049 | 044 | 0.09 | 0.74 | 0.79 - 0.67 | 0.50 | 0.87 | 0.78 | 0.43 0.52 0.80
2040 0.48 | 054 | 0.11 | 0.72 | 0.94 - 0.72 | 052 | 087 | 0.79 | 0.54 | 0.49 0.90
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Table 6-65: Gateway Boulevard Intersections Volume to Capacity Ratio — Build Alternative 3 — continued

Volume to Capacity Ratio
Intersection Time Period Year Eastbound Westbound Northbound Southbound Overall
Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right Intersection

2020 080 | 041 | 046 | 0.78 | 0.27 | 0.32 | 0.79 - 0.22 | 0.45 - 0.38 0.68
AM Peak 2030 0.83 | 053 | 072 | 081|033 | 037 | 081 - 0.26 | 043 - 0.37 0.79
3 Gateway Blvd at I-95 2040 0.86 | 1.08 | 0.96 | 0.89 | 0.41 | 0.44 | 0.86 - 0.31 | 0.45 - 0.37 0.93
Ramps 2020 0.78 | 0.70 | 053 | 0.62 | 0.77 | 0.18 | 0.44 - 0.34 | 0.19 - 0.33 0.59
PM Peak 2030 079 | 0.78 | 0.63 | 0.65 | 0.77 | 0.20 | 0.53 - 0.45 | 0.22 - 0.34 0.67
2040 0.84 | 0.80 | 0.67 | 0.68 | 0.63 | 0.23 | 0.71 - 0.60 | 0.30 - 0.38 0.78
2020 0.63 | 0.36 | 0.40 | 0.65 | 0.60 - 0.79 | 0.22 - 0.18 | 0.82 - 0.71
AM Peak 2030 0.65 | 044 | 053 | 0.65 | 0.82 - 0.90 | 0.22 - 0.19 | 0.87 - 0.87
5 Gateway Blvd at 2040 0.69 | 0.54 | 0.68 | 0.73 | 1.05 - 111 | 0.24 - 0.21 | 1.00 - 1.08
Seacrest Blvd 2020 0.78 | 0.49 | 0.29 | 0.61 | 0.61 - 0.82 | 0.50 - 0.30 | 0.78 - 0.73
PM Peak 2030 0.83 | 065 | 038 | 0.71 | 0.70 - 0.86 | 0.44 - 0.31 | 0.79 - 0.81
2040 0.88 | 0.89 | 0.49 | 0.77 | 0.86 - 0.93 | 0.39 - 0.32 | 0.81 - 0.96

= Movements volume to capacity ratios exceeding 1.00.

Table 6-66: Gateway Boulevard Intersections 95 Percentile Queue Length Summary — Build Alternative 3

Queues (feet)
Intersection | Time Period Year Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru | Right | Left | Thru | Right | Left | Thru | Right
2020 53 354 - 112 240 0 71 0 - 52 61 -
AM Peak 2030 53 465 - m106 336 0 71 0 - 52 61 -
Gateway 2040 53 647 - mo2 | 609 0 71 0 - 52 | 61 - o
y | Bldand 2020 131 | 254 i ms0 | 816 | m7 | 12 | 0O - [ 104 | 114 | - Signalized
Quantum Intersection
Village PM Peak 2030 131 310 - ma47 915 m5 12 0 - 104 116 -
2040 131 402 - m40 1,052 m4 12 0 - 104 119 -
Proposed Storage Length (ft) 240 1,000 210 850 850 150 150 130 130

A
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Table 6-66: Gateway Boulevard Intersections 95™ Percentile Queue Length Summary — Build Alternative 3 — continued

Queues (feet)
Intersection | Time Period Years Eastbound Westbound Northbound Southbound Remarks
Left Thru Right Left Thru | Right | Left | Thru | Right | Left | Thru | Right
2020 115 467 115 151 236 - 158 77 327 | 311 | 203 122
AM Peak 2030 125 554 155 156 278 - 164 80 333 | 317 | 219 125
gf‘tg""aé’ 2040 140 | #781 208 m167 | 373 . 168 | 83 | 337 |32 [239 | 131 | _ .
p | pvdan 2020 121 | 259 40 162 319 ; 218 | 1090 | 289 | 229 | 87 | 190 gnatize
High Ridge Intersection
Road PM Peak 2030 139 319 48 194 618 - 252 | 125 | 327 | 231 91 195
2040 161 416 58 222 #8381 - 287 | 136 | 364 | 232 98 199
Proposed Storage Length (ft) | 280 850 330 445 715 250 | 1,000 | 1,000 | 280 1,000
2020 421 410 575 301 200 268 | 259 - 112 | 158 - 165
AM Peak 2030 474 491 #7117 m343 | m234 | m269 | 300 - 121 | 169 - 156
Gateway 2040 m537 | 585 | m#990 | m358 | m204 | m194 | 356 - 158 | 192 - 172 sianalized
3| Bivdand 2020 388 | 391 303 mi55 | 281 | mé5 | 342 ; 187 | 147 | - 132 Ignatize
Intersection
1-95 Ramps PM Peak 2030 407 356 284 m166 284 | m100 | 428 - 259 | 174 - 143
2040 449 379 305 ml179 | m265 | m93 | 559 - 405 | 216 - 192
Proposed Storage Length (ft) 715 715 715 310 680 285 | 2,600 830 | 2,560 645
2020 125 260 189 107 444 - 359 | 122 - 43 284 §
AM Peak 2030 134 309 247 140 #575 - #560 | 131 - 44 | #324 -
Gateway 2040 145 | 341 321 182 | #774 R #874 | 153 R 46 | #403 R o
Blvd and Signalized
5 2020 197 367 150 99 557 - 343 | 271 - 62 247 - :
Seacrest Intersection
Bivd PM Peak 2030 #220 | 565 223 112 584 - 467 | 263 - 61 254 -
2040 m#237 | 718 320 #174 | #702 - #678 | 256 - 59 | #261 -
Proposed Storage Length (ft) 275 680 680 420 1,000 1,000 1,000 1,000 1,000

1) The # footnote indicates that the volume for the 95™ percentile cycle exceeds capacity. This traffic was simulated for two complete cycles to account for the effects of spillover between cycles. If the
reported v/c<1 for this movement, the methods used represent a valid method for estimating the 95™ percentile queue. In practice, 95" percentile queue shown will rarely be exceeded and the queues shown
with the # footnote are acceptable for the design of storage bay (Trafficware 2012).
2) The m footnote indicates that the volume for the 95" percentile queue is metered by an upstream signal (Trafficware 2012).
3) The storage length values were calculated from aerials or design drawings.
4) To calculate reasonable queuing in the model, all terminal links were extended to 1,000 feet from the last node
5) For ramp terminals, the storage distance proved reflects the entire length of the ramp (XXX feet)
= Movements with queues exceeding available storage.
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One intersection with overall intersection volumes exceeding capacity was observed for the intersections along
Gateway Boulevard and is described below:

Ramp Terminal Intersections:

Neither ramp terminal intersection operates at V/C ratios that exceed capacity during the Open (2020),
Interim (2030), Design (2040) Years.

Other Project Intersections:

No adjacent project intersections operate at V/C ratios that exceed capacity during the Open (2020)
and Interim (2030) Years.

Design Year (2040)
e Gateway Boulevard at Seacrest Boulevard operates at a V/C ratio of 1.08 in the AM peak hour.

A review of the 95™ percentile queue lengths indicate no major queue backups that exceed available storages were
observed for the intersections along Gateway Boulevard. The SR 9/I-95 northbound and southbound off-ramp
queues do not exceed available storages and do not impact SR 9/1-95 mainline operations.

6.6 No-Build, TSM&O, and Build Alternatives Comparison
6.6.1 SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange Intersections

The SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange No-Build, TSM&O, and Build Alternatives’ Synchro
operational analyses have been quantitatively compared in Table 6-67 for the Open (2020), Interim (2030), and Design
(2040) Years. The study intersections’ anticipated delays per vehicle were summed for the AM and PM peak hours for
these scenarios and are compared to each other.

When compared to the No-Build Alternative, the TSM&O Alternative provides approximately 34 percent reduction in
corridor delay (minutes per vehicle) by the Open Year (2020). However, the benefit observed from this alternative
diminishes to approximately 20 percent by the Design Year (2040). This can be attributed to the increase in traffic
volumes over this 20-year period. As the traffic increases over time, the benefits realized from signal timing
optimization and signal coordination are reduced as indicated by the reduction in the delay percentage.

All three Build Alternatives offer varying benefits in traffic operations for the Open Year (2020) with an approximate
40 percent, 52 percent, and 53 percent reduction of delay for Alternative 1 (CDA), Alternative 2 (Streamline CDA), and
Alternative 3 (SPUI), respectively, when compared to the No-Build Alternative. The deviation between the Build
Alternatives is more prominent by the Design Year (2040) when the reduction in delays are approximately 43 percent,
51 percent, and 55 percent for Alternative 1, Alternative 2, and Alternative 3, respectively.
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Table 6-67: SR 804/Boynton Beach Boulevard Alternatives Operational Analysis Comparison

FDOT\)

P —

BUILD ALTERNATIVES
No-Build | TSM&O | Alternative 1: | ATlerNative 21 e rnative 3:
CDA Streamlined SPUI
CDA

o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 542.6 357.0 324.7 258.0 253.4
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 9.0 6.0 5.4 4.3 4.2
° Reduction in Delay from No-Build - 34% 40% 52% 53%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 759.4 558.7 410.7 356.5 330.2
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 12.7 9.3 6.8 5.9 55
° Reduction in Delay from No-Build - 26% 46% 53% 57%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 11734 944.1 668.8 569.4 527.0
E Total Delay Per Vehicle (minutes) (AM +PM Peaks) 19.6 15.7 111 9.5 8.8
° Reduction in Delay from No-Build - 20% 43% 51% 55%

6.6.2 SR 9/1-95 at Gateway Boulevard Interchange Intersections

The SR 9/1-95 at Gateway Boulevard interchange No-Build, TSM&O, and Build Alternatives’ Synchro operational
analyses have been quantitatively compared in Table 6-68 for the Open (2020), Interim (2030), and Design (2040)
Years. The study intersections’ anticipated delays per vehicle were summed for the AM and PM peak hours for these
scenarios and are compared to each other.

When compared to the No-Build Alternative, the TSM&O Alternative provides approximately 23 percent reduction in
corridor delay (minutes per vehicle) by the Open Year (2020). However, the benefits observed from this alternative
diminishes to approximately 11 percent by the Design Year (2040). This can be attributed to the increase in traffic
volumes over this 20-year period. As the traffic increases over time, the benefits realized from signal timing
optimization and signal coordination are reduced as indicated by the reduction in the delay percentage.

All three Build Alternatives offer varying benefits in traffic operations for the Open Year (2020) with an approximate
39 percent, 38 percent, and 45 percent reduction of delay for Alternative 1 (CDA), Alternative 2 (Streamline CDA), and
Alternative 3 (SPUI), respectively, when compared to the No-Build Alternative. The varying benefits observed between
the Build Alternatives when compared with the No-Build Alternative is more prominent by the Design Year (2040)
when the reduction in delays are approximately 62 percent, 57 percent, and 65 percent for Alternative 1 (CDA),
Alternative 2 (Streamlined CDA), and Alternative 3 (SPUI), respectively.
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Table 6-68: Gateway Boulevard Alternatives Operational Analysis Comparison

FDOT\)

——

BUILD ALTERNATIVES

No-Build | TSM&O | Alternative 1: Aélttfe?;tlii\ézczj: Alternative 3:

CDA CDA SPUI
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 521.5 403.8 317.0 321.9 285.9
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 8.7 6.7 53 5.4 4.8
° Reduction in Delay from No-Build 23% 39% 38% 45%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 708.2 606.0 339.2 351.8 309.0
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 11.8 10.1 5.7 5.9 5.2
° Reduction in Delay from No-Build 14% 52% 50% 56%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 1,051.9 937.6 403.3 448.4 365.9
E Total Delay Per Vehicle (minutes) (AM +PM Peaks) 17.5 15.6 6.7 7.5 6.1
° Reduction in Delay from No-Build 11% 62% 57% 65%

The summaries from the operational analysis suggests that the Build Alternatives perform better than the No-Build
and TSM&O Alternatives for both the SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges with

SR 9/1-95.
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7. Other Considerations
7.1 Alternatives Comparison

The No-Build, TSM&O, and all Build Alternatives and all Build Alternatives were compared and a summary is provided
in the sections below:

7.1.1 Traffic Operational Comparison

The traffic operations were compared between the No-Build, TSM&O, and Build Alternatives for the SR 804/Boynton
Beach Boulevard and Gateway Boulevard interchanges and a summary of the results was provided in Section 6.6.

For both, SR 804/Boynton Beach Boulevard, and Gateway Boulevard interchanges, when compared to the No-Build
Alternative, the TSM&O Alternative provides some improvement in traffic operations. However, the benefits observed
from this alternative diminishes over time as the traffic volumes increase over this 20-year period.

SR 804/Boynton Beach Boulevard Interchange

All three Build Alternatives offer varying benefits in traffic operations for the Open Year (2020) with an approximate
40 percent, 52 percent, and 53 percent reduction of delay for Alternative 1 (CDA), Alternative 2 (Streamline CDA), and
Alternative 3 (SPUI), respectively, when compared to the No-Build Alternative. The deviation between the Build
Alternatives is more prominent by the Design Year (2040) when the reduction in delays are approximately 43 percent,
51 percent, and 55 percent for Alternative 1, Alternative 2, and Alternative 3, respectively.

Alternative 2 (Streamlined CDA) and Alternative 3 (SPUI) provide similar operational benefit when compared among
each other, but offer better traffic operational improvements than Alternative 1 (CDA) for this interchange.

Gateway Boulevard Interchange

All three Build Alternatives offer varying benefits in traffic operations for the Open Year (2020) with an approximate
39 percent, 38 percent, and 45 percent reduction of delay for Alternative 1 (CDA), Alternative 2 (Streamline CDA), and
Alternative 3 (SPUI), respectively, when compared to the No-Build Alternative. The varying benefits observed between
the Build Alternatives when compared with the No-Build Alternative is more prominent by the Design Year (2040)
when the reduction in delays are approximately 62 percent, 57 percent, and 65 percent for Alternative 1 (CDA),
Alternative 2 (Streamlined CDA), and Alternative 3 (SPUI), respectively.

Alternative 3 (SPUI) offers better traffic operational benefit when compared with Alternative 1 (CDA) or Alternative 2
(Streamlined CDA) for this interchange.

7.1.2 Cost Estimates Comparison

Engineering, construction, and Right-of-Way (ROW) cost estimates were developed for all Build Alternatives proposed
in this SIMR. Construction cost estimates were developed using the Long Range Estimating (LRE) program. Engineering
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FDOT\)

P —

(10 percent of construction) and Construction Engineering Inspection (CEIl) (15 percent of construction) costs are
estimated based on an assumed percentage of construction costs. ROW costs are estimated and provided by the FDOT.

SR 804/Boynton Beach Boulevard Interchange

Table 7-1 presents the cost estimates for all the alternatives considered for this interchange.

Table 7-1: SR 804/Boynton Beach Boulevard Interchange — Cost Estimates

Evaluation Factors No-Bui!d TSM&Q Alternative 1 Altern.ative 2 Alternative 3
Alternative | Alternative (CDA) (Streamlined CDA) (SPUI)
Roadway Construction (LRE Cost) N/A N/A $32,914,899 $20,377,866 $47,478,774
Engineering/Design (10% of Construction) N/A N/A $3,291,490 $2,037,787 $4,747,877
CEl (15% of Construction) N/A N/A $4,937,235 $3,056,680 $7,121,816
ROW Acquisition N/A N/A $18,600,000 $13,600,000 $13,600,000
Total Cost N/A N/A $59,743,624 $39,072,333 $72,948,467

Build Alternative 1 (CDA) and Alternative 3 (SPUI) calls for the replacement of both bridges along SR 804/Boynton
Beach Boulevard (over CSX Rail Road and SR 9/1-95). However, Alternative 2 (Streamlined CDA) proposed widening of
the existing bridges along SR 804/Boynton Beach Boulevard resulting in lower costs for this alternative.

Gateway Boulevard Interchange

Table 7-2 presents the cost estimates for all the alternatives considered for this interchange.

Table 7-2: Gateway Boulevard Interchange — Cost Estimates

Evaluation Eactors No-BuiI_d TSM&Q Alternative 1 Altern_ative 2 Alternative 3
Alternative | Alternative (CDA) (Streamlined CDA) (SPUI)
Roadway Construction (LRE Cost) N/A N/A $19,946,597 $18,109,969 $20,545,855
Engineering/Design (10% of Construction) N/A N/A $1,994,660 $1,810,997 $2,054,586
CEl (15% of Construction) N/A N/A $2,991,990 $2,716,495 $3,081,878
ROW Acquisition N/A N/A $13,000,000 $10,700,000 $10,100,000
Total Cost N/A N/A $37,933,247 $33,337,461 $35,782,319

All Build Alternatives considered for this interchange propose to widen both existing bridges along Gateway Boulevard
(over CSX Rail Road and SR 9/1-95) producing relatively similar costs for these three alternatives.

7.1.3 Right-of-Way Comparison

Right-of-Way (ROW) impacts and associated relocations based on total parcel takes were evaluated for both

interchanges.
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SR 804/Boynton Beach Boulevard Interchange

Table 7-3 presents the ROW comparison for all the alternatives considered for this interchange.

Table 7-3: SR 804/Boynton Beach Boulevard Interchange — Right-of-Way Impacts

FDOT\)

Evaluation Factors No-BuiI_d TSM&Q Alternative 1 Altern.ative 2 Alternative 3
Alternative | Alternative (CDA) (Streamlined CDA) (SPUI)
Residential Properties Impacted — Single Family 0 0 0 0 0
Residential Properties Impacted — Multifamily 0 0 1 1 1
Schools Impacted 0 0 1 1 1
Business Properties Impacted 0 0 21 14 14
Total Properties Impacted 0 0 23 16 16
Potential Relocations — Residential 0 0 1 1 1
Potential Relocations — Commercial 0 0 1 0 0
Contamination Sites Impacted 0 0 1 0 0
Required Right of Way (Acres) 0 0 1.207 0.644 0.644

A total of 23 parcels were impacted by Alternative 1 (CDA) that would result in one residential and one commercial
relocations. This alternative proposes the widening of SR 804/Boynton Beach Boulevard along both sides of the
arterial resulting in higher parcel impacts. Alternative 2 (Streamlined CDA) and Alternative 3 (SPUI) both restrict the
widening along SR 804/Boynton Beach Boulevard to the south (one side of the arterial) resulting in seven fewer parcel
impacts and one less relocation (commercial property).

Gateway Boulevard Interchange

Table 7-4 presents the ROW comparison for all of the alternatives considered for this interchange.
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Table 7-4: Gateway Boulevard Interchange — Right-of-Way Impacts

FDOT\)

Evaluation Factors No-BuiI_d TSM&Q Alternative 1 Altern_ative 2 Alternative 3
Alternative | Alternative (CDA) (Streamlined CDA) (SPUI)
Residential Properties Impacted — Single Family 0 0 41 25 25
Residential Properties Impacted — Multifamily 0 0 1 1 1
Schools Impacted 0 0 0 0 0
Business Properties Impacted 0 0 11 7 7
Total Properties Impacted 0 0 53 33 33
Potential Relocations — Residential 0 0 5 5 6
Potential Relocations — Commercial 0 0 1 1 1
Contamination Sites Impacted 0 0 5 3 3
Required Right of Way (Acres) 0 0 2.370 2.270 2.070

A total of 53 parcels were impacted by Alternative 1 (CDA) that would result in five residential and one commercial
relocations. This alternative proposes the widening of Gateway Boulevard along both sides of the arterial resulting in
higher parcel impacts. Alternative 2 (Streamlined CDA) and Alternative 3 (SPUI) both restrict the widening along
SR 804/Boynton Beach Boulevard to the south (one side of the arterial) resulting in 20 fewer parcel impacts.

7.1.4 Environmental Features and Other Criteria Comparison

Environmental feature impacts and other subjective evaluation criteria were compared between the No-Build, TSM&O,
and Build Alternatives for the SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges.

SR 804/Boynton Beach Boulevard Interchange

Table 7-5 presents the environmental feature impacts and other subjective evaluation criteria comparisons for all the

alternatives considered for this interchange.
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Table 7-5: SR 804/Boynton Beach Boulevard Interchange — Environmental and Other Subjective Impacts

Evaluation Factors No-BuiI_d TSM&Q Alternative 1 (Ag:fngr‘]tlii\:‘zs Alternative 3
Alternative | Alternative (CDA) CDA) (SPUI)

Engineering
Meets Geometric Design Criteria No No Yes Some Yes
;ir(?;/élc'ieez ail;::izzt FDOT Standards for No No Yes Yes Yes
Provides Pedestrian Facilities Yes Yes Yes Yes Yes
Improves Mobility No Some Yes Yes Yes
Improves Traffic Operations No Some Yes Yes Yes
Improves Safety No Some Yes Yes Yes
Meets Purpose & Need No No Yes Yes Yes
Cultural and Natural Resource Impacts
Improves Air Quality No Some Yes Yes Yes
Wetlands (acres) 0 0 0 0 0
Wildlife and Habitat 0 0 0 0 0
Archaeological Sites 0 0 0 0 0
Previously Recorded Historic Structures 0 0 2 2 2
Parks / Recreation (Section 4f) 0 0 0 0 0

A list of all anticipated exceptions and variations required for the proposed design madifications that deviate from
AASHTO or FDOT design standards are outlined in Section 5.5.

All Build Alternatives show similar environmental feature impacts and meet several subjective criteria.
Gateway Boulevard Interchange

Table 7-6 presents the environmental feature impacts and other subjective evaluation criteria comparisons for all the
alternatives considered for this interchange.
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Table 7-6: Gateway Boulevard Interchange — Environmental and Other Subjective Impacts

Evaluation Factors No-BuiI_d TSM&Q Alternative 1 Altern_ative 2 Alternative 3
Alternative | Alternative (CDA) (Streamlined CDA) (SPUI)
Engineering
Meets Geometric Design Criteria No No Yes Some Some
;ir((:)x:leé ai::lijlirtrieerslt FDOT Standards for No No Yes Yes Yes
Provides Pedestrian Facilities Yes Yes Yes Yes Yes
Improves Mobility No Some Yes Yes Yes
Improves Traffic Operations No Some Yes Yes Yes
Improves Safety No Some Yes Yes Yes
Meets Purpose & Need No No Yes Yes Yes
Cultural and Natural Resource Impacts
Improves Air Quality No Some Yes Yes Yes
Wetlands (acres) 0 0 0 0 0
Wildlife and Habitat 0 0 0 0 0
Archaeological Sites 0 0 0 0 0
Previously Recorded Historic Structures 0 0 1 1 1
Parks / Recreation (Section 4f) 0 0 0 0 0

A list of all anticipated exceptions and variations required for the proposed designh modifications that deviate from
AASHTO and FDOT design standards are outlined in Section 5.5.

All Build Alternatives show similar environmental feature impacts and meet several subjective criteria.
7.1.5 Public Perception

An Alternatives Public Workshop was conducted on July 28, 2016 for this PD&E Study and all of the alternatives
developed for the SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges were presented to the public
in an open house format. A poll was conducted during this meeting to capture the input from the public on the
alternative they like for each interchange. Table 7-7 summarizes the results obtained from the audience polling
conducted in the Alternatives Public Workshop.
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Table 7-7: Build Alternatives: Survey Results

Alternative SR 804/Boynton Gateway Boulevard
Beach Boulevard
Do Nothing (No-Build) 0 1
Alternative 1 — CDA 5 6
Alternative 2 — Streamlined CDA 6 4
Alternative 3 — SPUI 14 12

FDOT\)

7.2 Safety

The conceptual design plans for the proposed interchange improvements along SR 9/1-95 at SR 804/Boynton Beach
Boulevard and Gateway Boulevard interchanges were developed in accordance with the FDOT’s Design Standards,
Plans Preparation Manual and FHWA's Policy on Geometric Design of Highways and Streets. Adherence to these
standards will foster enhancements in safety and efficient traffic operations along these corridors. As discussed under
Section 3 of the report, a large proportion of the crashes experienced at the two study interchanges were associated
with congested traffic operational conditions. In addition, it was determined that several high crash spots/segments
along the corridor were concentrated at or near the interchanges. The improvements proposed for the study
interchanges in conjunction with the improvements envisioned as part of the SR 9/1-95 Express Lanes project between
Linton Boulevard and Indian Town Road will increase capacity along the mainline and at the interchanges. These
capacity improvements will enhance traffic flow and reduce congestion related crashes along the corridor.

The proposed Build Alternatives for this PD&E Study will adequately address the predominant crash types observed
within the study area and will reduce them significantly. Table 7-8 summarized the potential countermeasures
identified for the study area crash types in Section 3.6.6 and identifies the Build Alternatives that address them.
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Table 7-8: Potential Countermeasures Addressed by Build Alternatives

Crash Type Potential Countermeasures Build Alternatives
Decrease distance between interchange ramps . .
. g P Build Alternative 3 (SPUI)
along the arterial
Improve signal visibility (e.g. replace signal bulbs, This should be incorporated into the preferred alternative
Rear-End install advanced warning signs/flashers, etc.) during the design stage
This should be incorporated into the preferred alternative
Improve roadway surface . .
during the design stage
Modify signal t_|m|ng paFte_rns (e.g. phasing, all red All three alternatives.
and clearance interval timings, etc.)
Decr istan ween interchange ram . .
ecrease d sta'ce between interchange ramps Build Alternative 3 (SPUI)
along the arterial
Anale Improve signal visibility (e.g. replace signal bulbs, This should be incorporated into the preferred alternative
g install advanced warning signs/flashers, etc.) during the design stage
Increasfe capacity and enhance intersection All three alternatives.
operations
Remove permissive left turn phase (protected only) | All three alternatives
Improve signal visibility (e.g. replace signal bulbs, This should be incorporated into the preferred alternative
Left Turn install advanced warning signs/flashers, etc.) during the design stage
Increage capacity and enhance intersection All three alternatives.
operations
Improve lane alignment and markings All three alternatives.
Sideswipe I ity and enh int ti .
p ncrease capacity and enhance intersection All three alternatives.
operations

Crash Reduction Analysis System Hub (CRASH) provided by the FDOT Safety Office summarizes anticipated Crash
Reduction Factors (CRF) for specific roadway improvements based on the benefit-cost analysis (provided in
Appendix M). The improvements proposed for SR 804/Boynton Beach Boulevard and Gateway Boulevard
interchanges possess similar characteristics and therefore, similar CRFs are assumed. A summary of anticipated CRFs
is provided in Table 7-9.

Table 7-9: Build Alternatives: Crash Reduction Factors

Crash Reduction Factor (percent)
Improvement Fatal | Injury | PDO* REe:c:- Angle #i?n Sideswipe | Total**
Add turn lane(s) & pavement resurfacing 3 47 21 49 20 53 -15 35
Modify both signal and channelization 50 33 13 6 30 66 4 24
Add turn bay 52 16 -1 5 6 21 20 10
Total 77 70 31 54 47 87 12 56
*Property Damage Only

**CRF = CRF1 + (1-CRF1)CRF2 + (1-CRF1)(1-CRF2)CRF3 + ...

The Build Alternatives may reduce rear-end crashes by approximately 54 percent, angle crashes by approximately
47 percent, left-turn crashes by approximately 87 percent, and sideswipe crashes by approximately 12 percent.

A high-level safety Benefit-Cost (B/C) analysis was prepared for each Build Alternative utilizing the FDOT Roadway
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Design Benefit-Cost analyses spreadsheets. A summary of this analysis is provided in Table 7-10.

Table 7-10: Build Alternatives: Safety Benefit-Cost Analysis

FDOT\)

. . Total Project Annual Project Annual Safe B/C
Build Alternative Costl Cost ! Total CRF Benefit Y Ratio*
SR 804/Boynton Beach Boulevard near SR 9/1-95
Alternative 1 — CDA $59,743,624 $3,867,500 55.54% $3,260,100 0.84
Alternative 2 — Streamlined CDA $39,072,333 $2,479,500 55.54% $3,260,100 131
Alternative 3 — SPUI $72,948,467 $5,039,000 55.54% $3,260,100 0.65
Gateway Boulevard near SR 9/1-95
Alternative 1 — CDA $37,933,247 $2,414,300 55.54% $6,166,600 2.55
Alternative 2 — Streamlined CDA $33,337,461 $2,147,000 55.54% $6,166,600 2.87
Alternative 3 — SPUI $35,782,319 $2,352,500 55.54% $6,166,600 2.62

*Refer to Benefit-Cost Spreadsheets

For the SR 804/Boynton Beach Boulevard interchange, Alternative 2 (Streamlined CDA) resulted a B/C ratio greater
than 1.00 indicative that the safety benefits perceived are greater than the cost of the project. Similarly, for the
Gateway Boulevard interchange, all three Build Alternatives (1, 2, and 3) resulted a B/C ratio that is greater than 1.00.

Each Build Alternative’s spreadsheet detailing the analysis performed are provided in Appendix N.

7.3 Project Constructability and Maintenance of Traffic

A Traffic Control Plan will be developed during the Final Design Phase and implemented in consultation with local

jurisdictions and the FDOT.

Construction of the proposed improvements will temporarily impact traffic movements. The extent of construction
phase impacts will vary, depending upon whether the construction is at-grade along mainline SR 9/1-95 or on the

bridge structures at the overpasses/cross streets near the ramp terminal interchanges.

Measures to be considered for implementation in the Traffic Control Plan will include, but not be limited to:

possible detour routes, if needed
Detour signing placed in advance at strategic locations to notify motorists of alternate routing
Use of warning signs and pavement markings

interchange ramps, intersecting roadways, access driveways, and business entrances
Maintenance of at least one entrance to adjacent properties along the side streets
Coordination of construction activities with other proposed roadway improvements in the area
Concurrent utility relocations whenever possible to minimize disruptions

Use of temporary pavement for potential temporary shift of lanes, if necessary

Advance public notification to motorists of the nature, extent, and duration of any street closing and

Construction during off-peak times, whenever feasible, to minimize disruption to mainline SR 9/1-95,

Inclusion of measures within the construction contract specifications and plans to encourage responsible
construction practices by contractors to avoid or minimize unforeseen impacts during construction
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7.4 Anticipated Design Exceptions and Variations

SR 804/Boynton Beach Boulevard Interchange

FDOT\)

All the Build Alternatives proposed modifications are designed with the ultimate goal to meet current standards for
federal-aid projects and conform to AASHTO design standards, but some design exceptions and variations are
unavoidable considering the vicinity and project needs. Table 7-11 summarizes the anticipated design exceptions and

variations for each Build Alternative.

Table 7-11: SR 804/Boynton Beach Boulevard Interchange — Design Exceptions and Variations

Alternative 1 Alternative 2 Alternative 3
No. Design Element (CDA) (Streamlined CDA) (SPUI)
Variation | Exception | Variation | Exception | Variation | Exception
1 | Border Width X X X
2 | Design Speed
3 | Lane Width
4 | Shoulder Width
5 | Bridge Width
6 | Structural Capacity
7 | Vertical Clearance *
8 | Grade
9 | Cross Slope
10 | Superelevation
11 | Horizontal Alignment
12 | Vertical Alignment X X X
13 | Stopping Sight Distance X X X
14 :_Z:Z;Tfflfiﬁ;agitruction) X X X

(*) Alternative 2 (Streamlined CDA) proposes to widen the existing bridges along the arterial and will maintain existing

deficient vertical clearance.

As indicated most of these design deficiencies identified are a result of existing conditions and are being maintained
with the proposed designs. The designs proposed for this project do not deteriorate these existing deficiencies.

Gateway Boulevard Interchange

All the Build Alternatives proposed madifications are designed with the ultimate goal to meet current standards for
federal-aid projects and conform to AASHTO design standards, but some design exceptions and variations are
unavoidable considering the vicinity and project needs. Table 7-12 summarizes the anticipated design exceptions and

variations for each Build Alternative.
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Table 7-12: Gateway Boulevard Interchange — Design Exceptions and Variations

Alternative 1 Alternative 2 Alternative 3
No. Design Element (CDA) (Streamlined CDA) (SPUI)
Variation | Exception | Variation | Exception | Variation | Exception
1 | Border Width X X X
2 | Design Speed
3 | Lane Width
4 | Shoulder Width
5 | Bridge Width
6 | Structural Capacity
7 | Vertical Clearance *) *) *)
8 | Grade
9 | Cross Slope
10 | Superelevation
11 | Horizontal Alignment
12 | Vertical Alignment X X X
13 | Stopping Sight Distance X X X
14 :_Z:Z;Tfflfiﬁ;agitruction) X X X

(*) All Build Alternatives propose to widen the existing bridges along the arterial and will maintain existing deficient vertical
clearance.

As indicated most of these design deficiencies identified are a result of existing conditions and are being maintained
with the proposed designs. The designs proposed for this project do not deteriorate these existing deficiencies.

7.5 Conceptual Signing Plan

Conceptual signing and marking plans in accordance with FHWA guidelines was prepared for the three Build
Alternatives considered at the SR 9/1-95 at SR 804/Boynton Beach Boulevard and Gateway Boulevard interchanges
and are provided in Appendix O.

The signing plans provided in the SIMR are conceptual in nature and will be subject to final design for construction.
The purpose of the signing plans provided are to demonstrate their ability to provide adequate advance signing and
directions to drivers entering and/or exiting the study interchanges under the proposed Build Alternative
improvements.
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7.6 Recommended Preferred Alternatives

Based on the evaluations of the No-Build and Build Alternatives, and in coordination with the FDOT District 4, the
District Interchange Review Committee, affected stakeholders, and public comments, the below Build Alternatives
are recommended as the Preferred Alternatives for approval in this study:

e The recommended Preferred Alternative for SR 804/Boynton Beach Boulevard interchange is Build
Alternative 2 — Streamlined CDA.

e The recommended Preferred Alternative for Gateway Boulevard interchange is Build Alternative 3 —
Single-Point Urban Interchange (SPUI).

7.6.1 SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange

Alternative 2 (Streamlined CDA) is recommended as the Preferred Build Alternative for the SR 804/Boynton Beach
Boulevard interchange.

When traffic operations are compared, Alternative 2 (Streamlined CDA) and Alternative 3 (SPUI) provided superior
operations to Alternative 1 (CDA). Overall benefits realized from safety and impacts to ROW are similar between
Alternative 2 (Streamlined CDA) and Alternative 3 (SPUI). However, Alternative 2 (Streamline CDA) is much cheaper to
build than Alternative 3 (SPUI) and this low cost provides a better safety B/C ratio as indicated in Section 7.2. Therefore,
selection of Alternative 2 (Streamlined CDA) as the Preferred Build Alternative is justified based on traffic operational
and safety evaluations.

7.6.2 SR 9/1-95 at Gateway Boulevard Interchange
Alternative 3 (SPUI) is recommended as the Preferred Build Alternative for the Gateway Boulevard interchange.

Overall benefits realized from safety are similar between all three Build Alternatives. However, Alternative 2
(Streamlined CDA) and Alternative 3 (SPUI) result in fewer ROW impacts compared with Alternative 1 (CDA). The cost
estimates for all three Build Alternatives are also similar. Alternative 3 (SPUI) provides superior traffic operational
improvement when compared to the other two Build Alternatives. Therefore, selection of Alternative 3 (SPUI) as the
Preferred Build Alternative is justified based on traffic operational and safety evaluations.

7.7 Coordination

A Draft SIMR was prepared for this project and was submitted to FDOT District 4 for review on October 2016. The FDOT
District 4 completed two rounds of reviews of the Draft SIMR in November 2016 and February 2017. Comments were
provided to the PD&E team and following a comment resolution meeting responses were developed and necessary
changes in the analysis and documentation was performed and updated SIMR reports were prepared. The series of
comments provided and the responses developed are documented in Appendix P.

An Alternatives Operational Analysis and Recommendation of Preferred Alternative meeting was conducted with the
FDOT District 4 DIRC members and the Central Office representatives. The meeting minutes from this meeting
documenting the selection of the Preferred Alternative are provided in Appendix P.
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8. Justification

The FHWA's Policy on Access to the Interstate System provides the requirements for the justification and
documentation necessary to substantiate any proposed changes in access to the Interstate System. This policy is
published under the Federal Register, Volume 74, Number 43743, dated May 22, 2017. The responses provided herein
for each of the two policy statements demonstrate compliance with these requirements and provides justification for
the proposed interchange modifications to the SR 9/1-95 at SR 804/Boynton Beach Boulevard and Gateway Boulevard
interchanges in Palm Beach County Florida.

8.1 Policy

It is in the national interest to preserve and enhance the Interstate System to meet the needs of the 21 Century by
assuring that it provides the highest level of service in terms of safety and mobility. Full control of access along the
Interstate mainline and ramps, along with control of access on the crossroad at interchanges, is critical to providing
such service. Therefore, FHWA's decision to approve new or revised access points to the Interstate System under Title
23, United States Code (U.S.C.), Section 111, must be supported by substantiated information justifying and
documenting that decision. The FHWA's decision to approve a request is dependent on the proposal satisfying and
documenting the following requirements.

Point #1: Proposal does not adversely impact operational safety of the existing freeway

An operational and safety analysis has concluded that the proposed change in access does not have a significant
adverse impact on the safety and operation of the Interstate facility (which includes mainline lanes, existing, new, or
modified ramps, and ramp intersections with crossroad) or on the local street network based on both the current and
the planned future traffic projections. The analysis should, particularly in urbanized areas, include at least the first
adjacent existing or proposed interchange on either side of the proposed change in access (Title 23, Code of Federal
Regulations (CFR), paragraphs 625.2(a), 655.603(d) and 771.111(f)). The crossroads and the local street network, to
at least the first major intersection on either side of the proposed change in access, should be included in this analysis
to the extent necessary to fully evaluate the safety and operational impacts that the proposed change in access and
other transportation improvements may have on the local street network (23 CFR 625.2(a) and 655.603(d)). Requests
for a proposed change in access should include a description and assessment of the impacts and ability of the
proposed changes to safely and efficiently collect, distribute, and accommodate traffic on the Interstate facility,
ramps, intersection of ramps with crossroad, and local street network (23 CFR 625.2(a) and 655.603(d)). Each
request should also include a conceptual plan of the type and location of the signs proposed to support each design
alternative (23 U.S.C. 109(d) and 23 CFR 655.603(d)).

An in-depth operational and safety analysis was conducted to study the impacts of the proposed improvements on
the existing freeway. The area of influence of the study included one interchange on either side of the proposed
access points along the mainline and the first major intersection on either side of the proposed change in access
along the arterials.
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Several performance measures were used to compare the operations of the existing system under No-Build and
Build conditions. Key measures included freeway densities, intersection delays, and safety under existing and
proposed conditions.

Three Build Alternatives were considered to address the needs identified for the corridor at each interchange
location. The Build Alternatives performed better than the No-Build Alternative for all intersections within the study
area for the above-identified performance measures. The Build Alternatives also alleviate the congestion points in
the existing system and thus, will be able to serve a significantly higher number of vehicles that would have been
delayed by these bottlenecks under the No-Build conditions. A summary of the traffic operational analyses
performed for the No-Build, TSM&O, and Build Alternatives for SR 804/Boynton Beach Boulevard study area is
provided in Table 8-1. A summary of the traffic operational analyses performed for the No-Build, TSM&O, and Build
Alternatives for the Gateway Boulevard study area is provided in Table 8-2.

Table 8-1: SR 804/Boynton Beach Boulevard Alternatives Operational Analysis Comparison

BUILD ALTERNATIVES
No-Build | TSM&O | Alternative 1: | VeV 2 | o native 3:
CDA Streamlined SPUI
CDA

o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 542.6 357.0 324.7 258.0 253.4
S Total Delay Per Vehicle (minutes) (AM +PM Peaks) 9.0 6.0 5.4 4.3 4.2
° Reduction in Delay from No-Build - 34% 40% 52% 53%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 759.4 558.7 410.7 356.5 330.2
8 Total Delay Per Vehicle (minutes) (AM +PM Peaks) 12.7 9.3 6.8 5.9 55
° Reduction in Delay from No-Build - 26% 46% 53% 57%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 1,173.4 944.1 668.8 569.4 527.0
g Total Delay Per Vehicle (minutes) (AM +PM Peaks) 19.6 15.7 111 9.5 8.8
° Reduction in Delay from No-Build - 20% 43% 51% 55%
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Table 8-2: Gateway Boulevard Alternatives Operational Analysis Comparison

FDOT\)

BUILD ALTERNATIVES
No-Build | TSM&O Altern.ative Alternati_ve 2: Alternative 3:
1: Streamlined SPUI
CDA CDA

o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 521.5 403.8 317.0 321.9 285.9
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 8.7 6.7 53 5.4 4.8
° Reduction in Delay from No-Build 23% 39% 38% 45%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 708.2 606.0 339.2 351.8 309.0
S | Total Delay Per Vehicle (minutes) (AM +PM Peaks) 11.8 10.1 5.7 5.9 5.2
° Reduction in Delay from No-Build - 14% 52% 50% 56%
o Total Delay Per Vehicle (seconds) (AM +PM Peaks) 1,051.9 937.6 403.3 448.4 365.9
E Total Delay Per Vehicle (minutes) (AM +PM Peaks) 17.5 15.6 6.7 75 6.1
° Reduction in Delay from No-Build - 11% 62% 57% 65%

A Conceptual Signing Plan was prepared for all Build Alternatives and are provided as part of this SIMR in Appendix O.

In summary, the proposed improvements will not adversely impact the operational safety of the existing freeway.
In fact, the improvements will result in reduced delays of approximately 50 percent at SR 804/Boynton Beach
Boulevard and 65 percent at Gateway Boulevard by Design Year 2040. Queue lengths under No-Build conditions that
cause spillback onto the SR 9/1-95 mainline by Design Year 2040 are eliminated under Build conditions. In addition,
reduced driver frustration will result in crash rate reduction of approximately 56 percent of total crashes at
SR 804/Boynton Beach Boulevard and Gateway Boulevard (review Section 6 and 7 for more detail).

Point #2: A full interchange with all traffic movements at a public road is provided

The proposed access connects to a public road only and will provide for all traffic movements. Less than “full
interchanges” may be considered on a case-by-case basis for applications requiring special access, such as managed
lanes (e.qg., transit or high occupancy vehicle and high occupancy toll lanes) or park and ride lots. The proposed
access will be designed to meet or exceed current standards (23 CFR 625.2(a), 625.4(a)(2), and 655.603(d)). In rare
instances where all basic movements are not provided by the proposed design, the report should include a full-
interchange option with a comparison of the operational and safety analyses to the partial interchange option. The
report should also include the mitigation proposed to compensate for the missing movements, including wayfinding
signage, impacts on local intersections, mitigation of driver expectation leading to wrong-way movements on ramps,
etc. The report should describe whether future provision of a full interchange is precluded by the proposed design.

SR 9/1-95 is a public facility and all interchanges within the study area provide full access and will continue to do so
with the proposed interchange improvements.

The interchange improvements will occur at the interchanges of SR 9/1-95 at SR 804/Boynton Beach Boulevard and
SR 9/1-95 at Gateway Boulevard. The proposed access is designed to meet or exceed current standards for federal-
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aid projects on the interstate system and conform to American Association of State Highway and Transportation
Officials (AASHTO) and the FDOT design standards.

All basic movements are provided by the proposed design.
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9.  Conceptual Funding Plan

A conceptual funding plan for the proposed project will be developed based on the results from the analyses, costs
and recommendations from the SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange and SR 9/1-95 at Gateway
Boulevard Interchange PD&E Study. Currently the project is fully funded for design and construction in the FDOT
Strategic Intermodal System (SIS) Cost Feasible Plan. As a FDOT led project, FDOT’s SIS funds are expected to be used
for this SIS priority interchange and associated corridor improvements.

Table 9-1 shows the tentative funding plan for the SR 9/1-95 at SR 804/Boynton Beach Boulevard interchange and
Table 9-2 shows the tentative funding plan for the SR 9/1-95 at Gateway Boulevard interchange as reflected in the
current FDOT 5 Year SIS Cost Feasible Plan.

Table 9.1: SR 9/1-95 at SR 804/Boynton Beach Boulevard Interchange Funding Plan

2016 2017 2018 2019 2020
PD&E $362,000
R/W Acquisition
Design 5,150,000
Construction
Total $362,000 5,150,000

Table 9.2: SR 9/1-95 at Gateway Boulevard Interchange Funding Plan

2016 2017 2018 2019 2020
PD&E $365,000
R/W Acquisition 50,000
Design 6,000,000
Construction
Total $365,000 6,050,000
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