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1 Introduction

The Florida Department of Transportation (FDOT) District Six (D6) is preparing a Project
Development and Environment (PD&E) Study to evaluate the replacement of four bridges (two
bridge pairs) located along NE 79th Street between Pelican Harbor Drive and Adventure
Avenue in the incorporated municipalities of the City of Miami and North Bay Village within
Miami-Dade County. The NE 79th Street corridor is also designated as State Road (SR) 934,
NE 79th Street Causeway, and John F. Kennedy Causeway within the project limits in Miami-
Dade County. NE 79th Street is an east-west regional thoroughfare that has a western terminus
at Florida’s Turnpike (SR 821) and an eastern terminus at SR A1A. The project corridor carries
traffic from the City of Miami to the barrier islands of North Bay Village and Miami Beach.

1.1 Project Background

Based on the most recent bridge inspections performed in October 2020, which included routine
inspections, all four bridges are structurally deficient. The National Bridge Inventory (NBI)
structural conditions ratings for the bridge decks and superstructures are poor (NBI rating of 4).
The bridges west of North Bay Island, Bridge No. 870083 (westbound) and Bridge No. 870549
(eastbound), were built in 1971 and 1973, respectively, and have an overall sufficiency rating of
48.7 and health indexes of 96.44 and 82.36, respectively. The bridges east of North Bay Island,
Bridge No. 870084 (westbound) and Bridge No. 870550 (eastbound), were built in 1971 and
have an overall sufficiency rating of 48.7 and health indexes of 98.14 and 98.77, respectively.
None of the bridges are navigable.

In 2015, NE 79th Street was milled and resurfaced from east of North Bayshore Drive to Bay
Drive West as part of Financial Management (FM) No. 431180-1-52-01 and included repairs to
the bridges. The bridge abutment approaches and bridge decks west of North Bay Island
(Bridge Nos. 870083 and 870549) were paved with new asphalt concrete overlay, and all bridge
joints were rehabilitated. The eastern bridge decks and approaches (Bridge Nos. 870084 and
870550) were also repaved, and new bicycle and pedestrian safety railings were installed on the
outside travel lanes.

To address impacts related to Hurricane Irma, an emergency roadway embankment
stabilization safety project was performed in 2019 along a 0.25-mile-long segment of NE 79th
Street from east of Pelican Harbor Park to just west of the western bridges (FM No. 443966-1-
52-01). The project included the placement of bedding stone and rubble riprap behind the
existing endwall along the south side of NE 79th Street. The roadway shoulder was severely
eroded during Hurricane Irma, and the repairs rehabilitated the slope to the original design
specifications.

The City of North Bay Village published a visioning Master Plan, NBV100 Report, in April 2020.
This Master Plan includes transforming NE 79th Street within the municipal limits of North Bay
Village to a Complete Streets design that would reduce the number of existing travel lanes from
six to four. Potential improvements include repurposing the outside travel lanes on NE 79th



Street to on-street parking, with designated buffer space separating the bicycle lane from the
proposed adjacent parking lane. The outside travel lanes on the project’s eastern bridges
(Bridge Nos. 870084 and 870550) are proposed as 10-foot-wide bicycle lanes. The Master Plan
states that, since NE 79th Street is an emergency evacuation route, all six lanes (three lanes
westbound and three lanes eastbound) would be available for emergency evacuation. The
Master Plan notes that several meetings took place with FDOT District Six regional leadership
during the plan development.

1.2 Project Description

This project involves the potential replacement of four prestressed concrete slab (Sonovoid)
bridges (two bridge pairs) connecting three islands within the Cities of Miami and North Bay
Village in Miami-Dade County. The bridges are part of SR 934/NE 79th Street (John F. Kennedy
Causeway), a roadway classified as "Urban Principal Arterial - Other", which connects mainland
Miami to Miami Beach and North Bay Village. The SR 934/NE 79th Street eastbound and
westbound Road IDs are 87080000 and 87080801, respectively. The specific limits of the
project extend from milepost (MP) 1.077 (west of Pelican Harbor Drive) to MP 1.947 (east of
Adventure Avenue), as shown in Figure 1.1. The western bridge pair, comprised of Bridge
Identification (ID) Numbers 870083 (westbound) and 870549 (eastbound), is located just west of
North Bay Island/Harbor Island. The eastern bridge pair, comprised of Bridge ID Numbers
870084 (westbound) and 870550 (eastbound), is located between North Bay Island/Harbor
Island and Treasure Island. The project is approximately 0.8 mile in length.

The existing western bridge pair consists of six lanes, including four 11-foot-wide travel lanes to
the inside and two 13.5-foot-wide travel lanes to the outside, and a raised median connecting
the two bridge structures. The outside travel lanes include shared-use markings to
accommodate bicycles. In addition, a 5-foot-wide raised sidewalk is present on each side of the
bridge pair to the outside. The existing eastern bridge pair consists of six 10-foot-wide travel
lanes with a raised median connecting the two bridge structures, as well as a 5.5-foot-wide
dedicated bicycle lane and a sidewalk varying between 5 and 6 feet in width (separated by
guardrail) on each side of the bridge pair to the outside. The bridge approaches are generally
consistent with the typical section of the bridges, except for east of the western bridge pair
which includes dedicated bicycle lanes. Crossing over the Biscayne Bay, the bridges have a
maximum vertical clearance of 6.78 feet at Mean Low Water and a minimum vertical clearance
of 4.78 feet at Mean High Water. Biscayne Bay at the bridge crossings is not deemed a
navigable waterway by the United States Coast Guard.

In addition to bridge replacement improvements, the Build Alternative will extend the westbound
and eastbound bike lanes westwardly, create safety improvements for pedestrians, such as
pedestrian and bicycle railings on both bridges within the project area, and close a directional
median opening on SR 934/NE 79th Street west of the WSVN Driveway.

The conceptual planned improvements for SR 934/NE 79th Street include a set of intersection-
specific countermeasures that are intended to reduce crashes. These intersection
countermeasures include Backplates with retroreflective borders; High Visibility Crosswalks; and
Left Turn Flashing Yellow Arrow signal indicators. High Visibility Crosswalks and Left Turn



Flashing Yellow Arrows address pedestrian and left-turn crashes at each intersection. The
project team will coordinate with Miami-Dade County Traffic Signals and Signs Division during
the design phase for the implementation of the Flashing Yellow Arrow operations.

The project’s western study limits fall within the City of Miami, while the eastern study limits fall
within the City of North Bay Village. Outside the project limits, NE 79th Street is expected to
remain as a six-lane urban principal arterial. Therefore, to align with the existing configuration
and accommodate additional lanes being dropped or added at the intersections, the logical
termini for this project involves NE 79th Street from west of Pelican Harbor Drive (western
terminus) to east of Adventure Avenue (eastern terminus). These logical termini also allow for
full inclusion of the intersection footprints.
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1.3 Purpose and Need

The purpose of this project is to evaluate bridge replacement alternatives to address the
structural deficiencies of four existing bridges (two bridge pairs) along NE 79th Street.
Additionally, a project goal is to maintain emergency evacuation capabilities.

The project is needed to address substandard structural elements and to maintain evacuation
and emergency response times.

1.3.2.1 Bridge Deficiencies

The existing bridges were constructed in the early 1970s and have been determined to be
Structurally Deficient given the condition of each bridge's superstructure (beams), which is
referred to as "Sonovoid" design. Due to the structure type, the number of structural
deficiencies, and the low clearance from the water, the bridge superstructures cannot properly
be repaired.

Based on FDOT Bridge Inspection Reports prepared in October 2020, each of the four bridges
received a Sufficiency Rating of 48.7 (on a scale of 0-100). The Sufficiency Rating is essentially
an overall rating of a bridge's fitness to remain in service. A Sufficiency Rating below 50.0 may
qualify a bridge for replacement funds.

As part of the inspection process, several structural components were evaluated and assigned a
rank or condition based on the NBI system. The ranks/conditions were based on a scale of zero
(0) through nine (9). A rank of zero (0) generally means that the bridge is out of service, beyond
corrective action, and in need of replacement; a rank of nine (9) means the bridge is in excellent
condition and no deficiencies have been identified. The ranks/conditions for the structural
components examined in the reports are as follows:

Bridge ID Numbers 870083 (westbound) and 870549 (eastbound)

e Deck: 4 (Poor)
e Superstructure: 4 (Poor)
e Substructure: 6 (Satisfactory)

Bridge ID Numbers 870084 (westbound) and 870550 (eastbound)

e Deck: 4 (Poor)
e Superstructure: 4 (Poor)
e Substructure: 7 (Good)



1.3.2.2 Safety
Serving as part of the emergency evacuation route network designated by the Florida Division

of Emergency Management (FDEM) and Miami-Dade County, NE 79th Street (including the
bridges) plays a critical role in facilitating traffic between the beaches and the mainland of Miami
during emergency evacuation periods. The project area is located in Storm Surge Planning
Zone B, which is at risk for storm surge for Category 2 and higher storms. There is a need for
the bridges to continue meeting emergency evacuation requirements.



2 Traffic Analysis Methodology

The transportation analysis of SR 934/NE 79th Street from Pelican Harbor Drive to Adventure
Avenue has been prepared consistent with the Traffic Analysis Methodology memorandum
dated September 22, 2022. This approved methodology is included in Appendix A.

The analysis follows the procedures and guidance from the FDOT PD&E Manual dated July
2023, Traffic Analysis Handbook (2021), Project Traffic Forecasting Handbook (2019), FDOT
Safety Analysis Guidebook for PD&E Studies (Safety Analysis Guidebook) (2019), Highway
Safety Manual (HSM) First Edition with 2014 Supplement, and the FDOT Manual on
Intersection Control Evaluation (ICE) dated January 2023. Analytical tools, such as Synchro 11
and Highway Capacity Manual 6™ Edition (HCM 6), were employed to evaluate the traffic
operational characteristics of the arterial corridor and intersections during the AM and PM peak
hours.

2.1 Study Area

The study corridor of SR 934/NE 79th Street is approximately 0.8 miles in length and includes
four study intersections. The intersections are:

o SR 934/NE 79th Street at Pelican Harbor Drive (signalized)
e SR 934/NE 79th Street at Harbor Island Drive (signalized)
o SR 934/NE 79th Street at WSVN Driveway (unsignalized)
e SR 934/NE 79th Street at Adventure Avenue (signalized)

2.2 Traffic Volume Data

A series of traffic volume data was collected for the SR 934/NE 79th Street PD&E Study in
October 2022, and is provided in the Traffic Forecasting memorandum dated April 4, 2024. The
Traffic Forecasting memorandum was approved by FDOT in March 2023 and revised in October
2023 based on FDOT feedback regarding U-turns and rounding convention and again in April
2024 to address model growth rates and provide supporting TAZ data. The revised Traffic
Forecasting memorandum is included in Appendix B.

Hourly traffic volume data was collected during a 72-hour period from Tuesday, October 4,
2022, through Thursday, October 6, 2022. This data was collected at all signalized intersection
approaches. Further, AM and PM peak hour turning movement counts were collected at the four
study intersections on Tuesday, October 4, 2022, and on Thursday, October 6, 2022. These
intersection turning movement counts include pedestrian and bicyclist activity at each
intersection. Finally, vehicle classification data was gathered on SR 934/NE 79th Street
between Pelican Harbor Drive and Harbor Island Drive from Tuesday, October 4, 2022, through
Thursday, October 6, 2022.



2.3 Analysis Years and Periods

The SR 934/NE 79th Street corridor and intersections have been analyzed given an existing
year of 2022, with an Opening Year of 2030 and a design year of 2050. The Opening Year is
consistent with FDOT D6 intentions with construction funded for fiscal year 2028.

Based on existing traffic volume data collected, a system-wide AM peak hour for a typical
weekday was identified to be between 8:00 am and 9:00 am. Similarly, a system-wide PM peak
hour was noted to be between 5:00 pm and 6:00 pm.



3 Existing Conditions

SR 934/NE 79th Street between Pelican Harbor Drive and Adventure Avenue is a 6-lane divided
east-west arterial that links the barrier island with the mainland of the Florida peninsula. It also
represents the primary surface street facility for North Bay Village.

The Village includes three islands that are linked by two bridge pairs. Residential, multi-story
condominiums are the primary land use in the area, although retail uses are situated near the
eastern border of the Village. It is noted that the Pelican Harbor marina and public boat launch
is located at Pelican Harbor Drive (western terminus of the study).

3.1 Existing Geometry

SR 934/NE 79th Street between Pelican Harbor Drive and Adventure Avenue consists of three
travel lanes in each direction generally separated by a raised median. At each study intersection
the presence of left- and right-turn lanes was verified via field reviews. The intersection lane
geometry is graphically depicted in Figure 3.1.

3.2 Existing Roadway Characteristics

The corridor is classified as Urban Principal Arterial — Other and is designated with a context
classification of C5 — Urban Center. Such facilities are characterized by a mix of uses set within
small blocks with a well-connected roadway network. They are typically concentrated around a
few blocks and identified as part of a civic or economic center of a community, town, or city.

Between Pelican Harbor Drive and Adventure Avenue, SR 934/NE 79th Street has an access
management designation of Access Class 5. Access Class 5 roadways are controlled access
facilities where adjacent land has been extensively developed and where the probability of
major land use change is not high. These roadways are distinguished by existing or planned
restrictive medians. For facilities with a posted speed limit less than 45 miles per hour (mph),
the minimum spacing standard for full median opening and signalized intersection is 1,320 feet,
while the minimum spacing for a directional median opening should be 660 feet. Driveway
connections along Access Class 5 roadways should be at least 245 feet apart, per Florida
Administrative Code (F.A.C.) Rule Chapter: 14-97.

The current posted speed limit on SR 934/NE 79th Street immediately west and east of Pelican
Harbor Drive is 35 mph. East of Pelican Harbor Drive, the posted speed limit on SR 934/NE
79th Street is reduced to 30 mph and remains at that speed to the eastern terminus of the study
area.
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Currently, Miami-Dade Transit operates two bus routes that travel along SR 934/NE 79th Street
within the study area. They are Route 79 and 112 Route L. In addition, the City of North Bay
Village operates the North Bay Village Shuttle, which serves local destinations within the city.

Route 79 is a limited-stop weekday morning and afternoon service. It travels from Northside
Metrorail station to Collins Avenue in Miami Beach. 112 Route L is a transit service with stops
between Hialeah and Lincoln Road in Miami Beach. It is a local bus service that operates every
day of the week.

Far and near side bus stops accommodating eastbound and westbound riders, respectively, are
located on the east side of the Pelican Harbor Drive intersection. Benches are provided for
these bus stops, but they are not covered to protect would-be riders from the elements.

A bus stop is also located on westbound SR 934/NE 79th Street just east of Harbor Island
Drive, while a bus stop is present on eastbound SR 934/NE 79th Street just west of Harbor
Island Drive. Finally, bus stops are present on eastbound and westbound SR 934/NE 79th
Street just west of Adventure Avenue. Each of these bus stops includes benches and covered
shelters.

3.3 Existing Traffic Volumes

Traffic volume data was collected in October 2022 and documented in the Traffic Forecasting
memorandum. The Traffic Forecasting memorandum was approved by FDOT in March 2023
and revised in April 2024 based on FDOT feedback and is included in Appendix B.

As depicted in Figure 3.2, existing year (2022) Annual Average Daily Traffic (AADT) volumes
along SR 934/NE 79th Street are between 38,500 vehicles per day and 42,000 vehicles per
day. Daily volumes on the minor cross streets are varied. Volumes on Pelican Harbor Drive
north and south of SR 934/NE 79th Street are less than 1,000 vehicles per day. At Harbor
Island Drive north of SR 934/NE 79th Street, the recorded daily volume was 7,200 vehicles per
day, while south of the corridor it was only 1,200 vehicles per day. Finally, near the eastern
terminus of the study area, the daily traffic volume on the WSVN driveway was approximately
600 vehicles per day, while daily volumes on Adventure Avenue south of SR 934/NE 79th Street
was 3,400 vehicles per day.

Existing year (2022) peak hour turning movement counts were collected at each of the four
study intersections. Based on the collected data, a system-wide AM and PM peak hour was
determined to be 8:00 AM to 9:00 AM and 5:00 PM to 6:00 PM, respectively. Figure 3.3
graphically depicts the approved peak hour turning movement data at each intersection. Figure
3.4 shows the existing year (2022) peak hour pedestrian and bicycle volumes on crosswalks at
each intersection.
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3.4 Existing Traffic Operations

Existing conditions analysis was performed to evaluate the traffic operations of the SR 934/NE
79th Street corridor and the four noted study intersections. As described in the approved Traffic
Analysis Methodology, dated September 22, 2022, Synchro 11 and Highway Capacity Manual
(HCM) 6™ Edition methodologies were utilized for the analysis. Key measures of effectiveness
for the intersection analyses include target level of service (LOS), vehicular delay, volume-to-
capacity ratios, and 95th percentile queue lengths. The 95th percentile queue lengths were
estimated based on Synchro 11 methodology. For the arterial analysis, the measures of
effectiveness are target LOS and travel speed. Arterial LOS and travel speed was calculated
using Synchro 11 methodologies.

The existing conditions traffic operations analysis accounted for the existing pedestrian and
bicycle activity counted in the crosswalks and included conflicting volumes and number of calls
for pedestrian phasing. For analysis purposes, no right-turn-on-red (RTOR) was assumed for
existing conditions at all study area intersections. This is consistent with HCM 6 guidelines to
not include RTOR unless counted in the field, as well as the recommendation to not include
RTOR for future conditions. Traffic operations analyses are based on current signal timings as
obtained from the Traffic Signals and Signs Division of the Miami-Dade County Department of
Transportation and Public Works (DTPW). The existing signal timings are included in Appendix
C. Traffic analysis factors, such as peak hour factors and peak hour truck percentages, are
based on approved values documented in the Traffic Analysis Methodology, dated September
22, 2022, and the Traffic Forecasting memorandum dated April 4, 2024.

Detailed intersection traffic operations analyses of existing AM and PM peak hour conditions
have been conducted. Analyses are prepared consistent with Synchro 11 and HCM 6
methodologies, where appropriate, and intersection capacity analysis worksheets are included
in Appendix D. Due to the limitations of HCM 6 in analyzing non-standard signal phasing, i.e.
split phasing, HCM 2000 methodologies were used for the SR 934/NE 79th Street at Harbor
Island Drive intersection. Tables 3.1 through 3.12 summarize the findings of the intersection
capacity analyses, including calculated queue lengths by movement for each intersection.
These queue lengths were validated based on field reviews observing current AM and PM peak
hour operating conditions on October 4, 2023. Although the field observations occurred a year
after traffic volume data was collected, schools were in session for both time periods and
seasonal travel patterns were similar.

3.4.1.1 Pelican Harbor Drive Intersection

Results of the intersection capacity analysis indicate that the intersection of SR 934/NE 79th
Street at Pelican Harbor Drive presently operates at LOS A during both the AM and PM peak
hours. Overall intersection delays are 4.1 and 4.8 seconds per vehicle, respectively. All
individual intersection turn movements operate at LOS D or better during both peak periods,
and all movements function with a volume-to-capacity ratio below 0.46. Queue lengths are
contained within each movement’s turn lane storage bay during both peak periods, and no
spillback into adjacent lanes occurs.



Table 3.1 Pelican Harbor Drive - Existing AM Peak Hour Operations

Existing Conditions (2022) -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)
2.6 A

LT/UT 11 0.04

TH 1,716 37 A 046

RT 2 2.1 A 0.00

LT/UT 4 2.9 A 0.01

SR 934/NE TH 1,560 38 A 040

79th Sfreet RT 3 4.1 A 040
at Pelican 4.1 A

LT 3 52.3 D 0.03

Harbor

Drive TH ! 0.0 A | 000

RT 3 51.9 D 0.07

LT 0 0.0 A 0.00

TH 3 0.0 A 0.00

RT 8 53.2 D 022

Notes:
1) Existing Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing splits were provided by Miami-Dade County.

Table 3.2 Pelican Harbor Drive - Existing PM Peak Hour Operations

Existing Conditions (2022) -- PM PEAK HOUR

Intersection Volume | Movement | Overall Intersection _
LT/UT 9 33 A 002
TH 1,475 3.9 A 038
RT 3 25 A 000
LT/UT 6 3.1 A 000
SR 934/NE ﬂ TH 1,719 44 A 044

7a9tt2esl:Z::t RT 6 a7 A 1044 4.8 A

. n LT 14 51.6 D 0.3
Drive TH 0 0.0 A 000
RT 1 495 D 001
LT 4 49.7 D 003
TH 0 0.0 A 000
RT 20 51.2 D 025

Notes:

1) Existing Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing splits were provided by Miami-Dade County.



Table 3.3 Pelican Harbor Drive - Existing AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

Intersection “
(ft) . 2
Existing (2022)
11

200 9

Storage

421 325

200 0 0

SR 934/NE 79th 200 6 7
Street at Pelican 364 411
Harbor Drive 250 9 24

9 0

50 0 11

16 0

Notes:

1) 95th percentile queue length based on Synchro 11 methodology.

3.4.1.2 Harbor Island Drive Intersection

As summarized in Table 3.4 and Table 3.5, results of the intersection capacity analysis indicate
that the intersection of SR 934/NE 79th Street at Harbor Island Drive operates at LOS C during
the existing AM and PM peak periods. Overall intersection delays are approximately 24.6 and
33.5 seconds per vehicle, respectively. All individual intersection turn movements operate at
LOS E or better during both peak periods and all movements function with a volume-to-capacity
ratio below 0.79. Because of the split phased operation employed for the minor street at this
intersection, which is a non-standard NEMA phasing configuration not supported under the
HCM 6 methodology, the capacity analysis was based on HCM 2000 methodology.

Queue lengths during the AM peak hour are generally stored within the turn lane storage bays
along SR 934/NE 79th Street without affecting the arterial roadway’s operations. However,
during the existing PM peak hour the eastbound left-turn movement has a 95th percentile queue
length of approximately 441 feet, which exceeds the turn lane storage of 180 feet by about 261
feet (or ten vehicle lengths). The westbound right-turn movement during the existing PM peak
hour has a 95th percentile queue length of approximately 140 feet, which exceeds the turn lane
storage of 120 feet by 20 feet (or approximately one vehicle length). Also, it is noted that the
eastbound and westbound through movements have a 95th percentile queue length of 454 and
640 feet, respectively. These through movement queues are likely to block access to the
adjacent turn lanes, resulting in shorter queues than what is being reported in Synchro.

The northbound left turn has a 95th percentile queue length of 67 feet during the AM peak hour
and 45 feet during the PM peak hour, which exceeds the turn lane storage of 25 feet. The
southbound left turn has a 95th percentile queue length of 106 feet during the AM peak hour
and 98 feet during the PM peak hour, which exceeds the turn lane storage of 65 feet. During the
existing AM and PM peak hour the southbound right-turn movement has a 95th percentile



gueue length of 159 feet and 104 feet, respectively, which exceeds the turn lane storage of 65
feet.

The field observation verified that the northbound and southbound queues do not negatively
affect the operation of SR 934/NE 79th Street. Southbound queues exceeding storage capacity
are accommodated by the capacity of the adjacent stop-controlled intersection (East Drive/West
Drive and Harbor Island Drive Intersection). Vehicles were observed waiting at East Drive and
West Drive until they could find storage space at Harbor Island Drive. A comparable situation
was noted for the northbound queues, which are accommodated by the North Bay Island
driveway capacity.

Table 3.4 Harbor Island Drive - Existing AM Peak Hour Operations

Existing Conditions (2022) -- AM PEAK HOUR

Intersection Volume __Movement | Overall Intersection |
LT/UT 95 11.9 B 032
TH 1,608 17.4 B 0.56
RT 18 7.4 A 002
LT/UT 23 134 B 017
SR 934/NE TH 1,311 22.1 Cc 051
79th Street RT 75 1.4 B 0.08

24.6 C

at Harbor LT 37 66.5 E 028
Island Drive TH 0 66.0 E 022
n RT 24 66.0 E 022
LT/UT 121 66.0 E 043
TH 2 66.1 E 0.44
RT 219 70.1 E 0.79

Notes:
1) Existing Conditions LOS and delay results based on HCM 2000 methodologies.
2) Existing signal timing splits were provided by Miami-Dade County.
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Table 3.5 Harbor Island Drive - Existing PM Peak Hour Operations

p— u volame | Movement
208 42.6
TH 1,250 17.3
RT 27 8.3
LT/UT 17 21.0
SR 934/NE TH 1,583 434
79th Street RT 126 20.1
at Harbor LT 20 65.6
Island Drive n TH 5 65.0
RT 9 65.0
LT/UT 105 62.4
TH 4 62.4
RT 126 423

Notes:

0.62
0.44

D

0.03
0.09
0.77
0.16
0.17
0.12
0.12
0.32
0.31
0.30

OmmmmmA~A™a TN > w

1) Existing Conditions LOS and delay results based on HCM 2000 methodologies.

2) Existing signal timing splits were provided by Miami-Dade County.

Existing Conditions (2022) -- PM PEAK HOUR

Overall Intersection
Delay (sec/veh)

335 C

Table 3.6 Harbor Island Drive - Existing AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

. Storage
I
N m o

EBL/U 180

NBT/R

SBL/U 65

R ERPL
WBL/U 180
SR 934/NE 79th Street m 120
at Harbor Island Drive
25
SBT

_____ser R

1) RED = 95th percentile queue length exceeds available storage.

Notes:

2) 95th percentile queue length based on Synchro 11 methodology.
3) m = volume for 95th percentile queue is metered by upstream signal.
4) # = 95th percentile volume exceeds capacity, queue may be longer.

. AM
91
640
13
17
535
77
67
50
106

107
159

Existing (2022)

#441
454
18
m24
684
140
45
34
928
96
104
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3.4.1.3 WSVN Driveway Intersection

This intersection is unsignalized and operates under two-way stop-control. Results of the
intersection capacity analysis are summarized in Table 3.7 and Table 3.8. The results indicate
that the southbound shared left-turn and right-turn movement at the WSVN Driveway operates
at LOS C and LOS D during the existing AM and PM peak hours, respectively. Individual
movement delays range between 20.7 seconds per vehicle and 30.8 seconds per vehicle. It is
noted that the peak hour volumes present on the minor street are relatively low, and the
corresponding volume-to-capacity ratios range between 0.05 and 0.20. This signifies that
adequate capacity is provided for the minor street turn movements operating under stop control.

The eastbound left-turn movement on SR 934/NE 79th Street presently operates at LOS C with
20.7 seconds of delay during the AM peak hour, and LOS D with 30.1 seconds of delay during
the PM peak hour. Adequate gaps in the oncoming traffic stream are produced by the signalized
intersection at Adventure Avenue, which permits the eastbound left-turn movement to safely
complete the turn during peak periods.

Since eastbound and westbound through movements operate under free flow conditions, no
through movement queues are directly formed as a result of this intersection’s operations.
However, the eastbound left-turn movement must await adequately sized gaps in the opposing
traffic flow. Such traffic flow characteristics result in modest queues that are often one vehicle
length (25 feet) or less during the peak period. Such a queue is accommodated by the current
turn lane storage bay, but the existing condition is substandard.

Table 3.7 WSVN Driveway - Existing AM Peak Hour Operations

Existing Conditions (2022) -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) Delay (sec/veh)

LT/UT 16 20.7 0.07
;":tﬁ-’;‘:/ NEt TH 1744 0.0 A 000
ree
t WEUN m TH 1,396 0.0 A 000 02 A
Driveway RT 6 0.0 A 0.00
- sB INGY 12 21.6 C 005

Notes:

1) Existing Conditions LOS and delay results based on HCM 6 methodologies.



Table 3.8 WSVN Driveway - Existing PM Peak Hour Operations

Existing Conditions (2022) -- PM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)

LT/UT 7 30.1 0.05
::tﬁi‘:/ NEt TH 1361 0.0 A 0.00
ree
 WEUN m TH 1,698 0.0 A 000 0.4 A
Driveway RT 2 00 A 000
BEM RT3 30.8 D 020

Notes:

1) Existing Conditions LOS and delay results based on HCM 6 methodologies.

Table 3.9 WSVN Driveway - Existing AM and PM Peak Hour Queues

95th Percentile Queue Length (1))
Storage
Intersection (ft)

EBL/U

SR 934/NE 79th EBT

Street at WSVN WBT

Drveway | weR
SBL/R

1) 95th percentile queue length based on HCM 6 methodology.

Notes:

3.4.1.4 Adventure Avenue Intersection

As summarized in Table 3.10 and Table 3.11, results of the capacity analysis indicate that the
intersection of SR 934/NE 79th Street at Adventure Avenue operates at LOS A during the
existing AM and PM peak periods. Overall intersection delays are approximately 6.2 and 5.7
seconds per vehicle, respectively. All individual intersection turn movements operate at LOS E

or better during both peak periods and all movements function with a volume-to-capacity ratio
below 0.85.

Existing queue lengths on SR 934/NE 79th Street at Adventure Avenue are accommodated by
the current turn lane storage bays. The westbound left-turn queue is approximately 30 feet
during both the AM and PM peak hours, and drivers typically are able to clear the signalized
intersection within a single cycle.
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Table 3.10 Adventure Avenue - Existing AM Peak Hour Operations

Existing Conditions (2022) -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh Delay (sec/veh) m

1,663 0.48

SR P9‘34/NE RT 82 1.2 A 048
79th Street LT/UT 47 39 A 0.15
at TH 1,263 3.8 A 032 6.2 A
Adventure ' . .
Avenue LT 139 750 - 085
RT 47 64.2 E 0.33

Notes:
1) Existing Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing splits were provided by Miami-Dade County.

Table 3.11 Adventure Avenue - Existing PM Peak Hour Operations

Existing Conditions (2022) -- PM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh m Delay (sec/veh)

TH 1,262 0.38

SR 934/NE RT 103 0.8 A 038

79thaSttreet n LT/UT 45 34 A 012 57 A
Adventure L 1,288 38 A o4l
Avenue LT 12 761 £ 08
RT 40 66.0 E 033

Notes:
1) Existing Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing splits were provided by Miami-Dade County.

Table 3.12 Adventure Avenue - Existing AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)
Storage
Intersection (ft)
EX|st|ng (2022) EX|st|ng (2022)

519

0 O
SR 934/NE 79th 150 30 30
Street at Adventure 22 1
Avenue > -
188 158

T <0 36 33

1) 95th percentile queue length based on Synchro 11 methodology.

Notes:
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A corridor analysis was performed along SR 934/NE 79th Street from Pelican Harbor Drive to
Adventure Avenue. Roadway segments were defined between the three signalized intersections
of the study area, and analysis was performed using Synchro 11 software. The arterial roadway
segment analysis results are summarized in Table 3.13 and Table 3.14 for the existing AM and
PM peak hours. Appendix E includes the arterial analysis worksheets for the existing conditions
assessment.

Arterial analysis results show that eastbound SR 934/NE 79th Street currently operates at LOS
C during the AM and PM peak hours. Overall corridor speeds in the eastbound direction are
estimated to be 21.1 and 20.5 mph in the AM and PM peak hours, respectively. Each of the
three roadway segments is operating at LOS D or better during both peak periods. Westbound
SR 934/NE 79th Street is operating at LOS C during the AM and PM peak hours . Travel
speeds for westbound traffic are approximately 22.2 mph and 19.8 mph in the AM and PM peak
hours, respectively.

Table 3.13 Arterial Travel Time & LOS Summary — Existing AM Peak Hour

Existing Conditions (2022) -- AM PEAK HOUR
Posted Runni Sianal
Cross Street Speed ur.mmg 'gna . Speed | Arterial
(mph)

Pellcan Harbor Drive

Harbor Island Drive
Adventure Avenue

NE
79th St n Adventure Avenue

Harbor Island Drive
Pellcan Harbor Drive
Total

N @™ T OO 00N

Table 3.14 Arterial Travel Time & LOS Summary — Existing PM Peak Hour

Posted Existing Conditions (2022) -- PM PEAK HOUR
Cross Street Speed RU|.1n|ng Signal 'I::ia;lzl Speed | Arterial
h
(mph) (sec)

Pellcan Harbor Drive
Harbor Island Drive
Adventure Avenue

:
79th st n

Harbor Island Drive
Pellcan Harbor Drive

OwmmOoOOoOoonon

Total



3.5 Existing Conditions Safety Analysis

Existing crash analysis was performed and documented as a part of the Project Traffic Analysis
Report. A brief synopsis of the existing safety analysis findings are provided below. For a more
detailed summary, the Existing Safety Analysis memorandum, dated April 2024, is included in
Appendix F.

Crash data for the five-year period from January 1, 2018, through December 31, 2022, was
gathered from the Signal Four Analytics database. The three signalized study intersections and
corresponding roadway segments were evaluated. In addition to the five-year crash summaries,
the analysis utilized crash rates, statewide average crash rates and High Crash Location lists to
identify high crash locations.

As documented in the Existing Safety Analysis memorandum, no intersection or roadway
segment has been identified as a high crash location by FDOT.

Based on the crash data obtained from Signal Four Analytics for the five-year period, a total of
170 crashes were identified within the study area. There were 45 crashes reported in 2018, 45
crashes in 2019, 13 crashes in 2020, 33 crashes in 2021 and 34 crashes in 2022. The low crash
frequency identified in 2020 can likely be attributed to the effects of the Covid-19 Pandemic.

There were 139 reported crashes involving property damage only; 30 crashes involving injuries;
and one (1) fatal crash (which occurred in 2022) was reported during the five-year period. Rear-
end crashes were the most reported crash type accounting for 92 crashes (54.1% of all
crashes). Sideswipe crashes were the second highest crash type accounting for 37 crashes
(21.8% of all crashes). Most of the crashes (71.8%) occurred during the daytime.

Based on the crash data for the five-year period, 71.8% of all reported incidents (122) occurred
during daylight, while only a small percentage of crashes happened during dawn and dusk
conditions (1.8% (3) and 1.2% (2), respectively). Dark condition was associated with 25.3% of
the total crashes (43). In terms of weather conditions, there were 148 reported crashes during
the clear weather condition while cloudy and rain conditions accounted for 5.3% (9) and 7.6%
(13) of the total crashes, respectively. Distracted driving was reported in 8.2% (14) of total
crashes.

The sole fatal crash within the study area occurred in 2022. It was a single vehicle crash where
the vehicle left the roadway between Pelican Harbor Drive and Harbor Island Drive and crashed
into the rocks and water.

At the intersection of SR 934/NE 79th Street and Pelican Harbor Drive, a total of 47 crashes
were reported between 2018 and 2022. Rear-end was the most reported crash type, accounting
for 25 crashes (53.2% of all crashes). Additionally, there were nine (9) sideswipe crashes
reported at the intersection. Per the Highway Safety Manual (HSM), possible contributing
factors for the high number of reported rear-end crashes include inappropriate approach
speeds, poor visibility of signals, and unexpected stops on approach.



Property damage only were reported for 39 crashes, while eight (8) crashes involved injuries.
No fatal crashes occurred at the intersection during the 5-year analysis period. One (1)
pedestrian and two (2) bicycle crashes were recorded during the five-year period. Based on
analysis contained within the Existing Safety analysis memorandum and a review of available
FDOT information, this intersection is not listed on the FDOT D6 Five-Year High Crash Location
list.

There was a total of 60 crashes reported at the intersection of SR 934/NE 79th Street and
Harbor Island Drive/North Bay Island between 2018 and 2022. Rear-end crashes were the most
reported crash type, accounting for 31 crashes (51.7% of all crashes). There also were 17
sideswipe crashes reported at the intersection. Possible contributing factors for the high number
of reported sideswipe crashes include unexpected stops on an intersection approach, excessive
speeds, and narrow lanes.

Of the total number of crashes at the intersection, 54 involved property damage only, and six (6)
crashes involved injuries. No fatal crashes were reported at this location between 2018 and
2022. The intersection of SR 934/NE 79th Street and Harbor Island Drive is not listed on the
FDOT-D6 Five-Year High Crash Location list.

A total of 21 crashes were reported at the intersection of SR 934/NE 79th Street and Adventure
Avenue during the five-year period from 2018 to 2022. Rear-end was the most reported crash
type, accounting for 11 crashes (52.4% of all crashes). Additionally, there were four (4)
sideswipe crashes reported at the intersection. One (1) bicycle crash was recorded during the
five-year period.

Property damage only crashes accounted for 16 crashes, while there were five (5) injury
crashes. No fatal crashes were reported at the Adventure Avenue intersection between 2018
and 2022. This intersection is not listed on the D6 Five-Year High Crash Location list.

On SR 934/NE 79th Street between Pelican Harbor Drive and Harbor Island Drive/North Bay
Island, a total of 34 crashes were reported during the five-year period between 2018 and 2022.
Within this segment, rear-end crashes were the most reported crash type, accounting for 21
crashes (61.8% of all crashes). There also were four (4) non-collision crashes reported within
the segment. The non collision crashes were due to the drivers losing control and striking the
barriers.

Property damage only crashes were reported in 24 crashes, while nine (9) crashes involved
injuries. There was one (1) fatal crash reported within this roadway segment during the five-year
study period. Based on analysis contained within the Existing Safety analysis memorandum and
a review of available FDOT information, this roadway segment of SR 934/NE 79th Street is not
identified on the D6 Five-Year High Crash Location list.



SR 934/NE 79th Street between Harbor Island Drive/North Bay Island and Adventure Avenue
experienced 8 crashes between 2018 and 2022. Rear-end was the most reported crash type,
accounting for four (4) crashes.

Of the total number of reported crashes, six (6) crashes involved property damage only, while
two (2) were injury crashes. No fatal crashes were reported within this segment of SR 934/NE
79th Street between 2018 and 2022. Based on current data, the segment is not listed on the D6
Five-Year High Crash Location list.



4 Future Conditions

Future year conditions are based on a No Build Alternative and Build Alternatives. The No-Build
Alternative assumes that no improvements would be implemented within the project corridor. It
serves as a baseline for comparison against the other four Build alternatives. The Build
alternatives are potential improvements to the four bridges that exist along SR 934/NE 79th
Street within the study area. These four Build alternatives are:

o Alternative 1A: Minor Rehabilitation Alternative -- the bridges’ current deficiencies per
the latest bridge inspection reports are remediated.

e Alternative 1B: Major Rehabilitation Alternative -- the bridges’ superstructures are
replaced while their substructures remain as existing.

o Alternative 2A: Replacement Alternative (low-profile) -- the four existing bridges are
removed and replaced with two bridge structures that have similar profiles to the
existing bridges.

o Alternative 2B: Replacement Alternative (raised profile) -- the four existing bridges
are removed and replaced with two bridge structures. The Proposed Profile is raised
approximately 6 feet so the proposed bridges meet the FDOT minimum vertical
clearance requirement.

The traffic forecast analysis confirms the need to maintain the existing 6-lane section on SR
934/NE 79th Street, therefore the opening year and design year analysis does not include any
roadway capacity improvements. Intersection analysis was performed to identify the need for
improvements, including turn bay storage lengths and signal phasing modifications. Because
there are no capacity improvements proposed under any of the Build alternatives, the roadway
and intersection conditions under the No-Build and Build alternatives are the same.

4.1 Future Travel Demand Forecast

A revised technical Traffic Forecasting Memorandum was prepared on April 4, 2024, on behalf
of the SR 934/NE 79th Street PD&E Study. The memorandum documents the data, factors,
existing traffic volumes, transportation model subarea validation efforts, and resultant Opening
Year and Design Year daily and intersection peak hour turning movement volumes. The Traffic
Forecasting Memorandum is included in Appendix B.

Based on the analysis, the agreed upon annual growth rate for SR 934/NE 79th Street from
west of Pelican Harbor Drive to east of Adventure Avenue is 0.56 percent. This represents an
average of the validated SERPM model growth rates along the corridor's segments and is
consistent with the lower growth projected for the TAZs east of the causeway compared to the
mainland. Future Design Year (2050) AADTSs along SR 934/NE 79th Street are projected to be
between 44,500 vehicles per day and 48,500 vehicles per day. Figure 4.1 graphically depicts
the Opening Year and Design Year AADTs within the study area. Figures 4.2 and 4.3
graphically depict the AM and PM peak hour intersection turning movement volumes for 2030
and 2050 conditions, respectively.



4.2 Future Intersection Control Evaluation

An Intersection Control Evaluation (ICE) Stage 1 screening assessment was conducted for the
four intersections along the SR 934/NE 79th Street corridor study area. This analysis was
prepared consistent with the procedures outlined in the Manual on Intersection Control
Evaluation, dated January 2023.

Stage 1 screening assessments include potential intersection control strategies and evaluates
them using Capacity Analysis for Planning of Junctions (CAP-X) and Safety Performance for
Intersection Control Evaluation (SPICE) worksheet tools, and the findings are summarized in
the ICE Form. Such worksheet tools and forms are provided for each intersection in
Appendix G.

The intersection at Pelican Harbor Drive is currently signalized and consists of four approaches.
The south approach provides access for a public boat launch and park. As a result, vehicles
utilizing the south approach often include boat trailers and represent a lengthy design vehicle.

Intersection control strategies that were reviewed include:

e Signal Control

e Roundabout

e Median U-turn (MUT)

o Partial Median U-turn (PMUT)

e Restricted Crossing U-turn (RCUT) - signalized
e Thru Cut - signalized

CAP-X analyses were performed for the noted potential intersection control strategies. Results
summarized in the ICE Form reveal that all of the control strategies will have adequate capacity
through 2050 except a Roundabout. Analyses indicate that a Roundabout will have volume-to-
capacity ratios in excess of 1.0 during the 2050 PM peak period. Hence, a Roundabout control
strategy is not considered viable at this location.

SPICE was also conducted to evaluate and rank each of the intersection control strategies.
Results indicate that the top ranked control strategies are Signal Control, MUT, and RCUT
(signalized).

The SR 934/NE 79th Street corridor is a constrained system where bridges link small, narrow
islands to the barrier island and mainland, and water surrounds much of the corridor.
Consequently, a review of the physical viability of implementing various intersection control
strategies was performed. This review revealed that the MUT, PMUT, and RCUT are not
feasible strategies because the necessary U-turn movements would impact the bridges located
east and west of the intersection. It would also require large bulbouts to accommodate the U-
turn maneuvers where an insufficient amount of land exists to construct such a feature without a
structure.



The signalized Thru Cut strategy would require excessive re-routing that is considered
unreasonable. Northbound and southbound through movements at the intersection would have
to turn right or left at the intersection, rather than travel directly through the intersection. These
drivers would instead travel west across a bridge to the mainland or east across a bridge to
access Harbor Island Drive. Then, the driver would complete a U-turn maneuver to travel back
to Pelican Harbor Drive. Such maneuvers add more than one mile to the trip length that is
currently accommodated by simply traveling through the signalized intersection.

The remaining intersection control strategy is Signal Control, which is currently employed at the
intersection. CAP-X analysis indicates Design Year (2050) volumes can be accommodated with
volume-to-capacity ratios less than 0.58 during both peak periods. With additional multimodal
accommodations, Signal Control is the one viable control strategy for the Pelican Harbor Drive
intersection.

Harbor Island Drive at SR 934/NE 79th Street is currently signalized and consists of four
approaches. The intersection operates with split phasing for the northbound and southbound
approaches due to lane configurations. Further, it is situated about 420 feet between bridges to
the east and west that connect the Harbor Island/North Bay Island to the mainland and barrier
island.

Intersection control strategies that were reviewed include:

e Signal Control

¢ Roundabout

o Median U-turn (MUT)

e Partial Median U-turn (PMUT)

e Restricted Crossing U-turn (RCUT) - signalized
e Thru Cut - signalized

CAP-X analyses were performed for the noted potential intersection control strategies. Results
summarized in the ICE Form reveal that all control strategies will have adequate capacity
through 2050 except a Roundabout. Analyses indicate that a Roundabout will have volume-to-
capacity ratios in excess of 1.0 during the 2050 AM and PM peak hours. As a result, a
Roundabout control strategy is not considered viable at the Harbor Island Drive intersection.

SPICE was also conducted to evaluate and rank each of the intersection control strategies.
Results indicate that the top ranked control strategies are Signal Control, MUT, and PMUT.

The proximity the Harbor Island Drive intersection has to the bridges immediately adjacent to
the west and east presents a physical constraint concerning the viability of various types of
alternative intersection control strategies. Consequently, a review of the physical viability of
implementing various intersection control strategies was performed. This review revealed that
the MUT, PMUT, and RCUT are not feasible strategies because the necessary U-turn
movements would impact the bridges located east and west of the intersection. It would also



require large bulb-outs to accommodate the U-turn maneuvers where an insufficient amount of
land exists to construct such a feature without acquiring right-of-way.

Implementing a signalized Thru Cut configuration would require excessive re-routing of
northbound and southbound drivers. These through movements at the intersection would have
to turn right or left at the intersection, rather than travel directly through the intersection. Instead,
they would travel west across a bridge just east of Pelican Harbor Drive or east across a bridge
to a location east of Adventure Avenue. Then, the driver would complete a U-turn maneuver to
travel back to Harbor Island Drive. Such maneuvers add unnecessary travel time and trip length
that is currently accommodated by simply traveling through the signalized intersection.

The remaining intersection control strategy is Signal Control, which is currently employed at the
intersection. CAP-X analysis indicates Design Year (2050) volumes can be accommodated with
volume-to-capacity ratios less than 0.79 during both peak periods. With additional multimodal
accommodations, Signal Control is the one viable control strategy for the Harbor Island Drive
intersection.

SR 934/NE 79th Street at WSVN Driveway is currently an unsignalized tee intersection that
operates under two-way stop control. Traffic flow on SR 934/NE 79th Street is free flow, while
the north approach is controlled by a stop sign. The intersection is located about 200 feet west
of the signalized intersection at Adventure Avenue and about 200 feet east of a bridge.

Intersection control strategies that were reviewed include:

o Two-Way Stop Control

e Signal Control

¢ Roundabout

o Median U-turn (MUT)

e Partial Median U-turn (PMUT)

e Restricted Crossing U-turn (RCUT) — unsignalized
e Continuous Green Tee

CAP-X analyses were performed for the noted potential intersection control strategies. Results
summarized in the ICE Form reveal that an RCUT configuration will have volume-to-capacity
ratios in excess of 1.0 during the 2050 PM peak hour. In addition, Two-Way Stop Control will
have volume-to-capacity ratios in excess of 1.0 during the 2050 AM peak hour and 2050 PM
peak hour. As a result, an RCUT control strategy is not considered viable at the WSVN
Driveway intersection. However, Two-Way Stop Control remains a viable strategy as it is
currently implemented, and the close proximity to a signalized intersection at Adventure Avenue
creates systemic gaps in the traffic stream that cannot be evaluated using CAP-X.

SPICE was also conducted to evaluate and rank each of the intersection control strategies.
Results indicate that the top ranked control strategies are Two-Way Stop Control, RCUT, and
MUT.



The unsignalized WSVN Driveway intersection is approximately 200 feet east of an existing
bridge. This, coupled with the signalized intersection at Adventure Avenue, presents a physical
constraint concerning the viability of various types of alternative intersection control strategies. A
review of the physical viability of implementing various intersection control strategies was
performed. This review revealed that the MUT and PMUT are not feasible strategies because
the necessary U-turn movements would impact the bridge located west of the intersection. It
would also require large bulbouts to accommodate the U-turn maneuvers where an insufficient
amount of land exists to construct such a feature without acquiring right-of-way.

Signal control is also not considered a viable configuration as the traffic volumes on the cross
street likely do not meet signal warrant criteria. Further, this unsignalized intersection is located
just 200 feet west of an existing traffic signal. Such a distance does not support signal control
and fails to satisfy access management standards for signalized intersections along the SR
934/NE 79th Street corridor.

A multilane Roundabout strategy was evaluated. Accommodating this control strategy requires
a large physical footprint since SR 934/NE 79th Street consists of 3 lanes in each direction. The
resultant impact upon the adjacent bridge and signalized intersection at Adventure Avenue
renders this Roundabout strategy unviable.

Implementing a Continuous Green Tee configuration would provide a dedicated receiving lane
for southbound left-turning vehicles onto SR 934/NE 79th Street. In addition to right-of-way
needs along SR 934/NE 79th Street to provide the additional roadway width to add such a
receiving lane, the physical proximity of the signalized intersection at Adventure Avenue is
considered a fatal flaw for this configuration. The distance between WSVN Driveway and
Adventure Avenue is approximately 200 feet, which is insufficient to accommodate an
acceleration lane to safely merge southbound left-turning vehicles prior to the signalized
intersection.

The remaining intersection control strategy evaluated is Two-Way Stop Control, which is
currently used at the intersection. The proximity of signal control at Adventure Avenue provides
artificial gaps in the traffic stream along SR 934/NE 79th Street. Such gaps allow exiting
vehicles from the WSVN Driveway to enter the SR 934/NE 79th Street traffic flow. Two-Way
Stop Control is the one viable control strategy for the WSVN Driveway intersection.

The intersection of SR 934/NE 79th Street and Adventure Avenue has a tee configuration that is
currently signalized. The south approach provides access for a mixture of residential, retail, and
office uses. The intersection is situated about 400 feet east of a bridge and about 200 feet east
of the WSVN Driveway.

Intersection control strategies that were reviewed include:

e Signal Control
o Roundabout
e Median U-turn (MUT)



e Restricted Crossing U-turn (RCUT) — signalized
e Continuous Green Tee

CAP-X analyses were performed for the noted potential intersection control strategies. Results
summarized in the ICE Form reveal that all control strategies would provide adequate capacity
during both peak hours through 2050. It is noted that the Roundabout control strategy is
projected to function with volume-to-capacity ratio 0.99 during the 2050 PM peak hour. Such a
result suggests potential capacity deficiencies may arise given a Roundabout configuration.

SPICE was also conducted to evaluate and rank each of the intersection control strategies.
Results indicate that the top ranked control strategies are Signal Control, MUT, and Continuous
Green Tee.

Adventure Avenue is located approximately 400 feet east of a bridge linking this island to the
Harbor Island/North Bay Island. Such proximity presents a potential constraint concerning the
viability of various types of alternative intersection control strategies. Consequently, a review of
the physical viability of implementing various intersection control strategies was performed. This
review revealed that the Continuous Green Tee configuration is not viable. The distance
between Adventure Avenue and WSVN Driveway is approximately 200 feet, which is insufficient
to accommodate an acceleration lane to safely merge northbound left-turning vehicles prior to
the unsignalized intersection and the bridge.

The RCUT and MUT strategies are also not feasible because the necessary U-turn movements
would impact the bridge located west of the intersection. As a result, such U-turn maneuvers
would have to be performed between the bridge and Harbor Island Drive, which is suboptimal
spacing for such U-turns. Further, it would also require large bulb-outs to accommodate the U-
turn maneuvers where an insufficient amount of land exists to construct such a feature without
acquiring right-of-way.

Implementing a Roundabout configuration at SR 934/NE 79th Street and Adventure Avenue
was evaluated. Accommodating this control strategy requires a large physical footprint since SR
934/NE 79th Street consists of 3 lanes in each direction. The resultant impact upon nearby
intersections and the adjacent bridge, as well as the right-of-way needs in this highly developed
area causes the Roundabout strategy to not be viable.

The remaining intersection control strategy is Signal Control, which is currently employed at the
intersection. CAP-X analysis indicates Design Year (2050) volumes can be accommodated with
volume-to-capacity ratios less than 0.63 during both peak periods. With additional multimodal
accommaodations and recently implemented signal timing modifications intended to enhance
pedestrian safety, Signal Control is the one viable control strategy for the Adventure Avenue
intersection.



4.3 Future Traffic Operations

Opening Year (2030) and Design Year (2050) future conditions analysis was performed to
evaluate the traffic operations of the SR 934/NE 79th Street corridor and the four noted study
intersections. Procedures outlined in the approved Traffic Analysis Methodology, dated
September 22, 2022, were utilized for the analysis. Similar to existing conditions, the future
traffic operations analysis accounted for the pedestrian and bicycle activity counted in the
crosswalks. For analysis purposes the existing pedestrian and bicycle volumes were used for
future conditions. The future conditions analysis also assumed no RTOR per HCM 6 guidelines.

Future year traffic operations analyses are based on current signal timings as obtained from the
Traffic Signals and Signs Division of the Miami-Dade County Department of Transportation and
Public Works (DTPW). Existing cycle lengths have been retained, although signal phasing splits
may be optimized where necessary to meet LOS target. Per Traffic Analysis Methodology,
dated September 22, 2022, the target LOS for SR 934 is LOS D. The minimum acceptable peak
period operating LOS for SR 934 is "120% of Capacity" per Miami-Dade County Transportation
Element.

Detailed intersection traffic operations analyses of future Opening Year (2030) and Design Year
(2050) AM and PM peak hour conditions have been conducted. Analyses are prepared
consistent with Synchro 11 and HCM 6 methodologies, where appropriate, and future conditions
intersection capacity analysis worksheets are included in Appendix H. Due to the limitations of
HCM 6 in analyzing non-standard signal phasing, i.e. split phasing, HCM 2000 methodologies
were used for the SR 934/NE 79th Street at Harbor Island Drive intersection. The reported 95th
percentile queue lengths and arterial LOS and travel speed were estimated based on Synchro
11 methodology.

Traffic operations analyses utilized existing intersection cycle lengths, but phase splits were
optimized, where appropriate, for future conditions. Tables 4.1 through 4.24 summarize the
findings of the 2030 and 2050 intersection capacity and queuing analyses for each intersection.

4.3.1.1 SR 934/NE 79th Street at Pelican Harbor Drive

Results of the intersection capacity analysis are summarized in Tables 4.1 through 4.6 and
indicate that the intersection of SR 934/NE 79th Street at Pelican Harbor Drive will operate at
LOS A during both the AM and PM peak hours under 2030 and 2050 conditions. Overall
intersection delays are between 6.1 and 7.3 seconds per vehicle. All individual intersection turn
movements operate at LOS D or better during both peak periods, and all movements function
with a volume-to-capacity ratio below 0.61 during both the Opening Year and Design Year.
Queue lengths are contained within each movement’s turn lane storage bay during both peak
periods under 2030 and 2050 conditions, and no spillback into adjacent lanes is anticipated to
occur.



Table 4.1 Pelican Harbor Drive — Opening Year 2030 AM Peak Hour Operations

Opening Year 2030 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)

LT/UT A 009
TH z,ooo 5.5 A 054
RT 16 2.9 A 001
LT/UT 18 42 A 004
SR 934/NE TH 1,784 5.4 A 047
79th Sfreet ﬂ RT 11 58 A 047
at Pelican LT 12 51.0 D 0.0 61 A
Harbor
Drive n TH 4 0.0 A 000
RT 13 50.1 D 019
LT 4 50.1 D 003
TH 9 0.0 A 000
RT 14 50.5 D 025

Notes:
1) Future Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing cycle lengths were maintained for future analyses.

Table 4.2 Pelican Harbor Drive — Opening Year 2030 PM Peak Hour Operations

Opening Year 2030 -- PM PEAK HOUR
Intersection Volume -m:_
lmlm
LT/UT 12 A 004
1,858 5.4 A 050
11 3.1 A 001
LT/UT 17 42 A 001
SR 934/NE TH 2,033 5.6 A 054
peiln e e RT 13 5.8 A 054
aL':‘:L';?" n LT 37 52.0 D 029 65 A
iy TH 5 0.0 A 000
RT 6 480 D 009
LT 9 485 D 006
TH 4 0.0 A 000
RT 30 497 D 032

Notes:

1) Future Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing cycle lengths were maintained for future analyses.
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Table 4.3 Pelican Harbor Drive — Opening Year 2030 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

Intersection Storage
(ft)

EBL/U 200 13 10
415 440

200 0 0

SR 934/NE 79th WBL/U 200 11 13
Street at Pelican WBT/R 350 515
HarborDrive | e [EETE 25 3

NBT/R 22 17

. se. NN 12 17
SBT/R 28 27

1) 95th percentile queue length based on Synchro 11 methodology.

Notes:
Table 4.4 Pelican Harbor Drive — Design Year 2050 AM Peak Hour Operations

Design Year 2050 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)
25 4.5 A

0.11

2,236 6.3 A 0.60

18 3.1 A 0.02

20 5.1 A 0.06

SR 934/NE 1,995 6.0 A 053

79th Street 12 6.4 A 053
at Pelican 13 51.1 D 0.11 6.8 A

H;:‘o’:r 5 0.0 A 0.00

14 50.0 D 0.20

4 50.1 D 0.03

10 0.0 A 0.00

16 50.6 D 0.28

Notes:

1) Existing Conditions LOS and delay results based on HCM 6 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.
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Table 4.5 Pelican Harbor Drive — Design Year 2050 PM Peak Hour Operations

Design Year 2050 -- PM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)
14 5.7

LT/UT 0.05

>

TH 2,077 6.1 A 056

RT 12 3.2 A 001

ﬂ LT/UT 19 49 A 0.01

SR 934/NE TH 2,271 6.5 A 061

79th Street RT 14 6.7 A 061
at Pelican T 41 51.8 D 031 73 A

H;‘rri?’:’ n TH 6 0.0 A 0.00

RT 7 47.5 D 0.10

LT 10 48.2 D 007

TH 4 0.0 A 0.00

RT 33 49.2 D 032

Notes:
1) Future Conditions LOS and delay results based on HCM 6 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.

Table 4.6 Pelican Harbor Drive — Design Year 2050 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)
. Storage

EBL/U 200 13 11

499 528
R BN 0 0
SR 934/NE 79th 200 12 14
Street at Pelican 413 627
Harbor Drive 250 26 52
24 18
SBL

~ se. RN 12 20
SBT/R 31 28

1) 95th percentile queue length based on Synchro 11 methodology.

Notes:
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4.3.1.2 SR 934/NE 79th Street at Harbor Island Drive

As summarized in Tables 4.7 through 4.12, results of the future conditions intersection capacity
analysis indicate that the intersection of SR 934/NE 79th Street at Harbor Island Drive will
operate at LOS C during the 2030 and 2050 AM peak hours and at LOS D during the 2030 and
2050 PM peak periods. Overall intersection delays range between 26.1 and 44.3 seconds per
vehicle. All individual intersection turn movements operate at LOS E or better during both peak
periods in 2030 and 2050, and all movements function with a volume-to-capacity ratio equal to
or below 1.0. Because of the split phased operation employed for the minor street at this
intersection, which is a non-standard NEMA phasing configuration not supported under the
HCM 6 methodology, the capacity analysis was based on HCM 2000 methodology.

Queue lengths during the 2030 AM peak hour are generally stored within the turn lane storage
bays along SR 934/NE 79th Street without affecting the arterial roadway’s operations. However,
during the 2030 PM peak hour the eastbound left-turn movement has a 95th percentile queue
length of approximately 535 feet, which exceeds the turn lane storage of 180 feet by about 355
feet (or more than fourteen vehicle lengths). By 2050, the eastbound left-turn movement is
expected to have a queue length of 256 feet during the AM peak period and 606 feet during the
PM peak hour. Both exceed the current vehicular storage by 76 feet and 428 feet, respectively.

It is noted that the eastbound through movement has a 95th percentile queue length of 987 feet
during the 2050 AM peak hour, and 631 feet during the 2050 PM peak hour. Such a queue
length would likely block access to the eastbound left-turn lane, resulting in left-turn queues that
are shorter than what is being reported in Synchro. Given that the bridge is approximately 400
feet west of the Harbor Island Drive intersection, it is recommended that the available
eastbound left-turn vehicular storage be maximized to the extent feasible to accommodate
future queue lengths.

During the 2030 PM peak hour the westbound right-turn movement has a 95th percentile queue
length of approximately 138 feet, which exceeds the turn lane storage of 120 feet by about 18
feet, but with adjustments to signal timing splits this queue is reduced to 49 feet in the 2050 PM
peak hour. It is noted that the westbound through movement has a 95th percentile queue length
of 823 feet during the 2050 AM peak hour, which is expected to increase to 890 feet in the 2050
PM peak hour. Such a queue length would extend upstream to the bridge, but not directly block
intersection operations at the WSVN Driveway since this intersection is nearly 1,200 feet east of
Harbor Island Drive.

The northbound left turn has a 95th percentile queue length of approximately 54 to 78 feet
during the 2030 and 2050 peak hours, exceeding the turn lane storage of 25 feet. The
southbound left turn has a 95th percentile queue length of approximately 103 to 129 feet during
the 2030 and 2050 peak hours exceeding the turn lane storage of 65 feet. Similarly, for the
southbound right turn, the 95th percentile queue length falls within the range of approximately
124 to 204 feet during the 2030 and 2050 peak hours, also exceeding the designated turn lane
storage of 65 feet.



Field observations of existing conditions determined that the northbound and southbound
gueues do not negatively affect the operation of SR 934/NE 79th Street. Southbound queues
exceeding storage capacity are accommodated by the capacity of the adjacent stop-controlled
intersection (East Drive/West Drive and Harbor Island Drive Intersection). A comparable
situation was noted for the northbound queues. Similar operations would be expected under
future conditions as well, with queued vehicles waiting for space at the Harbor Island Drive
intersection.

Operational improvements were evaluated at the SR 934/NE 79th Street and Harbor Island Drive
intersection that included longer cycle lengths and removal of the existing northbound/southbound
split phasing, but this did not significantly reduce the eastbound left-turn queue, and in some cases
made the through movement queues worse.

Table 4.7 Harbor Island Drive — Opening Year 2030 AM Peak Hour Operations

Opening Year 2030 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)
C

LT/UT 154 20.3 0.56

TH 1,850 19.1 B 0.63

RT 22 7.5 A 0.02

LT/UT 23 19.1 B 021

SR 934/NE n TH 1,520 24.0 C 0.61
79th Street RT 109 8.9 A 012 . c

at Harbor LT 40 66.7 E 0.30 ‘

Island Drive TH 3 66.0 E 023

RT 25 66.0 E 0.23

LT/UT 135 66.2 E 047

TH 5 66.1 E 0.46

RT 253 70.6 E 0.82

Notes:

1) Future Conditions LOS and delay results based on HCM 2000 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.



Table 4.8 Harbor Island Drive — Opening Year PM Peak Hour Operations

Opening Year 2030 -- PM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)
255

LT/UT 41.4 D 0.60

TH 1,591 194 B 0.56

RT 42 8.5 A 0.04

LT/UT 26 20.7 C 019

SR 934/NE n TH 1,877 67.4 E 099
79th Street RT 149 24.4 C 0.20 143 5

at Harbor LT 28 65.9 E 021 )

Island Drive TH 8 65.6 E 017

RT 13 65.6 E 0.17

LT/UT 114 62.5 E 034

TH 6 62.6 E 034

RT 155 37.2 D 031

Notes:
1) Future Conditions LOS and delay results based on HCM 2000 methodologies.
2) Existing signal timing cycle lengths were maintained for future analyses.

Table 4.9 Harbor Island Drive — Opening Year 2030 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

. Storage
Intersection

180 174

#818 618
125 15 24
180 17 m18
SR 934/NE 79th Street #684 #872
at Harbor Island Drive 120 81 138
25 72 54
55 45
65 117 103
116 104
65 180 124

Notes:

1) RED = 95th percentile queue length exceeds available storage.

2) 95th percentile queue length based on Synchro 11 methodology.

3) m = volume for 95th percentile queue is metered by upstream signal.
4) # = 95th percentile volume exceeds capacity, queue may be longer.



Table 4.10 Harbor Island Drive — Design Year 2050 AM Peak Hour Operations

Design Year 2050 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)

LT/UT 172 40.9 0.61

TH 2,067 214 C 0.71

RT 25 7.7 A 0.02

LT/UT 26 27.9 C 0.30

SR 934/NE TH 1,699 27.6 C 0.72
79th Street 122 9.0 A 0.14 . c

at Harbor 45 67.1 E 0.33 )

Island Drive 3 66.2 E 0.25

28 66.2 E 0.25

LT/UT 151 66.3 E 0.51

6 66.2 E 0.50

283 66.7 E 0.81

Notes:
1) Future Conditions LOS and delay results based on HCM 2000 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.

Table 4.11 Harbor Island Drive — Design Year 2050 PM Peak Hour Operations

Design Year 2050 -- PM PEAK HOUR

Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)

285 54.4 0.77

TH 1,779 19.5 B 0.61

RT 47 8.6 A 0.05

LT/UT 29 16.9 B 0.24

SR 934/NE TH 2,097 61.0 E 1.00
79th Street RT 167 22.2 C 0.21 o4 5

at Harbor LT 31 69.2 E 0.30 )

Island Drive TH 9 68.4 E 0.23

RT 14 68.4 E 0.23

LT/UT 127 62.7 E 0.37

TH 7 62.7 E 0.37

RT 173 41.1 D 0.38

Notes:
1) Future Conditions LOS and delay results based on HCM 2000 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.



Table 4.12 Harbor Island Drive — Design Year 2050 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)
. Storage

EBL/U 180

#987 631
R [ERPE 16 6
180 m25 10
SR 934/NE 79th Street #823 #890
at Harbor Island Drive m 120 83 49
~ nee EEE 78 o
5 52
= 2o z
12 o

_____ser BN 204 163

1) RED = 95th percentile queue length exceeds available storage.

Notes:

2) 95th percentile queue length based on Synchro 11 methodology.
3) m = volume for 95th percentile queue is metered by upstream signal.
4) # = 95th percentile volume exceeds capacity, queue may be longer

4.3.1.3 SR 934/NE 79th Street at WSVN Driveway

The WSVN Driveway will continue to be unsignalized under future conditions and operate as a
two-way stop-controlled intersection. Results of the intersection capacity analysis are
summarized in Tables 4.13 through 4.18. The analysis indicates that the southbound shared
left-turn and right-turn movement at the WSVN Driveway operates at LOS F during the 2030
and 2050 AM and PM peak hours. Individual movement delays range approximately between
53.3 seconds per vehicle and 193.7 seconds per vehicle. It is noted that the peak hour volumes
present on the minor street are relatively low (i.e. less than 50 vehicles per hour in 2050), and
the corresponding volume-to-capacity ratios range between 0.40 and 0.88. This finding
suggests that adequate capacity is provided for the minor street turn movements operating
under stop control.

The eastbound left-turn movement on SR 934/NE 79th Street operates at LOS D with 29.2
seconds of delay per vehicle during the 2030 AM peak hour, and LOS E with 43.1 seconds of
delay per vehicle during the 2030 PM peak hour. However, delays are expected to increase by
2050 such that the eastbound left turn will operate at LOS E during the morning peak period and
LOS F during the afternoon peak hour. Vehicular delays are projected to be 38.4 seconds per
vehicle and 59.1 seconds per vehicle, respectively.

Adequate gaps in the oncoming traffic stream are expected to continue to occur due to the
signalized intersection at Adventure Avenue. The signal control produces recurring gaps in the



traffic stream that allow the eastbound left-turn movement to safely complete the turn during
future peak periods.

Since eastbound and westbound through movements operate under free flow conditions, no
through movement queues are directly formed as a result of this intersection’s operations. The
eastbound left-turn movement does incur some delay and as a result queues are formed for this
movement. Queueing analysis indicates that the 95th percentile queue length expected to occur
under future conditions is approximately 23 feet during the 2050 AM peak hour. Although this
gueue can be accommodated by the current turn lane storage bay, the existing turn lane is
substandard. Improvements are recommended to lengthen the turn bay to meet current design
standards.

Table 4.13 WSVN Driveway — Opening Year 2030 AM Peak Hour Operations

Opening Year 2030 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)

29.2 D 0.17

SR 934/NE

e G TH 1,989 0.0 A 000
ree
at WSVN TH 1,612 0.0 A 000 0.9 A
Driveway RT 15 0.0 A 000
LT/RT 45 533 F 040

Notes:
1) Future Conditions LOS and delay results based on HCM 6 methodologies.

Table 4.14 WSVN Driveway — Opening Year 2030 PM Peak Hour Operations

Opening Year 2030 -- PM PEAK HOUR

oo [ Movement | Overall Intersection
Deiy Ceciuty 05 V/C ey e

Intersection

SR 934/NE ﬂ
s

LT/UT 11 431 0.11
76th Street 1,714 0.0 A | 0.00
ree
at WSVN 2,015 0.0 A 000 1.2 A
Driveway 6 0.0 A 000
LT/RT 45 85.9 F 054

Notes:

1) Future Conditions LOS and delay results based on HCM 6 methodologies.
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Table 4.15 WSVN Driveway — Opening Year 2030 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

10

15

SR 934/NE 79th 0 0
Street at WSVN 0 0
Driveway 0 0

43 60

Notes:
1) 95th percentile queue length based on HCM 6 methodology.

Table 4.16 WSVN Driveway — Design Year 2050 AM Peak Hour Operations

Design Year 2050 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)
32

LT/UT 384 0.24

m

SR 934/NE

79th Street TH 2,223 0.0 A 000
ree
at WSVN TH 1,803 0.0 A 000 1.5 A
Driveway RT 17 0.0 A 000
LT/RT 50 104.4 F 063

Notes:
1) Future Conditions LOS and delay results based on HCM 6 methodologies.

Table 4.17 WSVN Driveway — Design Year 2050 PM Peak Hour Operations

Design Year 2050 -- PM PEAK HOUR

Volume | Movement | Overall Intersection
Delay (sec/veh) | LOS | V/C | Delay (sec/veh)

Intersection

SR 934/NE H
s

LT/UT 12 59.1 F 016
T I TH 1,916 0.0 A 000
ree
at WSVN TH 2,252 0.0 A 000 2.5 A
Driveway RT 7 0.0 A | 0.00
LT/RT 50 193.7 F 0.8

Notes:

1) Future Conditions LOS and delay results based on HCM 6 methodologies.
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Table 4.18 WSVN Driveway — Design Year 2050 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

. Storage
Intersection

23

SR 934/NE 79th 0
Street at WSVN 0 0
Driveway 0 0

73 100

Notes:

1) 95th percentile queue length based on HCM 6 methodology.

4.3.1.4 SR 934/NE 79th Street at Adventure Avenue

As summarized in Tables 4.19 through 4.24, results of the capacity analysis indicate that the
intersection of SR 934/NE 79th Street at Adventure Avenue will operate at LOS A during the
2030 and 2050 AM and PM peak periods. Overall intersection delays will be between 5.2 and
6.3 seconds per vehicle. All individual intersection turn movements will operate at LOS E or
better during both peak periods through 2050 conditions and all movements function with a
volume-to-capacity ratio below 0.85.

Future 2030 and 2050 queue lengths on SR 934/NE 79th Street at Adventure Avenue will be
accommodated by the current turn lane storage bays. The westbound left-turn queue is
expected to be nearly 58 feet during the 2050 AM peak hour, while the provided storage is
approximately 150 feet.

Table 4.19 Adventure Avenue — Opening Year 2030 AM Peak Hour Operations

Openlng Year 2030 -- AM PEAK HOUR
Intersection Overall Intersection
Volume
Delay (sec/veh) V/C | Delay (sec/veh)

1,917 0.54
SR 934/NE RT 80 1 6 A 054
79“‘;"“‘ n LT/UT 50 39 A 019 o .
Adventure TH 1,496 40 A 038
A ﬂ LT 131 75.2 E 084
RT 55 65.4 E 040

Notes:

1) Future Conditions LOS and delay results based on HCM 6 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.
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Table 4.20 Adventure Avenue — Opening Year 2030 PM Peak Hour Operations

Openlng Year 2030 -- PM PEAK HOUR
Intersection Overall Intersection
Volume
Delay (sec/veh) m Delay (sec/veh)

1,600 0.46

SR 934/NE RT 122 1 1 A 046

79thaSttreet n LTUT 67 3.3 A 017 - A
Adventure TH 1.916 40 A D48
Avenue LT 105 76.5 - 081
RT 41 67.0 E 035

Notes:
1) Future Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing cycle lengths were maintained for future analyses.

Table 4.21 Adventure Avenue — Opening Year 2030 AM and PM Peak Hour Queues

Storage 95th Percentile Queue Length (ft)
—— (o | 2030am | 2030em |

715
<R 934/NE 75t “ 0
/NE 79t 150 31 40
Street at Adventure 5
Avenue 80 404
181 148

BERNTTE 00 38 34

1) 95th percentile queue length based on Synchro 11 methodology.

Notes:

Table 4.22 Adventure Avenue — Design Year 2050 AM Peak Hour Operations

Design Year 2050 -- AM PEAK HOUR
Intersection Volume m Overall Intersection
Dela (sec/veh) m Delay (sec/veh)

2,143 A 061

SR 934/NE 89 22 A 062
79thaSttreet 56 43 A 024 6.3 A
Adventure 1,673 47 A_| 043

147 744 E 0.85

62 64.2 E 0.40

Notes:

1) Future Conditions LOS and delay results based on HCM 6 methodologies.

2) Existing signal timing cycle lengths were maintained for future analyses.
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Table 4.23 Adventure Avenue — Design Year 2050 PM Peak Hour Operations

H 1,789 0.52
SR 934/NE

Design Year 2050 -- PM PEAK HOUR
Intersection Volume m Overall Intersection
Delay (sec/veh) m Delay (sec/veh)

RT 136 1.5 A 052
at TH 2142 47 A 054 >0 A
Adventure ' : '
Avenue LT 17 753 L
RT 46 66.1 E 036

Notes:
1) Future Conditions LOS and delay results based on HCM 6 methodologies.
2) Existing signal timing cycle lengths were maintained for future analyses.

Table 4.24 Adventure Avenue — Design Year 2050 AM and PM Peak Hour Queues

95th Percentile Queue Length (ft)

Intersection SEIECELE

640

0 0
SR 934/NE 79th 150 58 54
Street at Adventure
Avenue 328 487
200 162
400 41 36

Notes:

1) 95th percentile queue length based on Synchro 11 methodology.

Given forecasted 2030 and 2050 conditions, a corridor analysis was performed along SR
934/NE 79th Street from Pelican Harbor Drive to Adventure Avenue. Roadway segments were
defined between the three signalized intersections of the study area, and analysis was
performed using Synchro 11 software. Appendix | includes the arterial analysis worksheets for
the future 2030 and 2050 conditions.

Arterial analysis results reveal that SR 934/NE 79th Street will operate at LOS C during the
2030 AM and PM peak hours in both directions of travel. Overall 2030 peak hour corridor
speeds in the eastbound direction are estimated to be 20.9 and 19.3 mph in the AM and PM
peak hours, respectively. Each of the three roadway segments will function at LOS D or better
during both peak periods.



Westbound SR 934/NE 79th Street is also projected to operate at LOS C during the 2030 AM
and PM peak hours. Travel speeds for westbound traffic are expected to be approximately 21.9
mph and 18.1 mph in the AM and PM peak hours, respectively. Each of the three roadway
segments will function at LOS E or better during both peak periods. The arterial roadway
segment analysis results for 2030 conditions are summarized in Table 4.25 and 4.26.

Table 4.25 Arterial Travel Time & LOS Summary — Opening Year 2030 AM Peak Hour

Pellcan Harbor Drive . 6.7 32.1 225
Harbor Island Drive 30 64.8 21.6 86.4 21.2
Adventure Avenue 30 357 16.5 52.2 194

NE 1259 448 1707  20.9
79th St n 30 325 6.4 389 237

Harbor Island Drive 30 35.7 26.0 61.7 16.4
Pellcan Harbor Drive 30 64.8 6.9 717 25.6
Total 133.0 39.3 172.3 21.9

A ™ TN O OONn

Table 4.26 Arterial Travel Time & LOS Summary — Opening Year 2030 PM Peak Hour

Opening Year 2030 -- PM PEAK HOUR
LR Runnin i Travel
Cross Street Speed . . 9 .a € Speed | Arterial
(mph) Time Time
(sec) (sec)

Pellcan Harbor Drive
Harbor Island Drive
Adventure Avenue

NE
79th St n Adventure Avenue

Harbor Island Drive
Pellcan Harbor Drive
Total

OwmwmOOooo

Similarly, arterial analysis was conducted given 2050 peak period conditions. Results reveal that
SR 934/NE 79th Street will also operate at LOS C during the 2050 AM and PM peak hours in
both directions of travel. Overall 2050 peak hour corridor speeds in the eastbound direction are
estimated to be 20.4 and 19.7 mph in the AM and PM peak hours, respectively. Each of the
three roadway segments will function at LOS D or better during both peak periods.



Westbound SR 934/NE 79th Street is projected to operate at LOS C during the 2050 AM and
PM peak hours. Travel speeds for westbound traffic are expected to be approximately 21.4 mph
and 18.3 mph during the AM and PM peak hours, respectively. It is noted that the westbound
segment of SR 934/NE 79th Street between Adventure Avenue and Harbor Island Drive is
projected to operate at LOS E with travel speeds of about 11 miles per hour during the 2050 PM
peak period. All remaining individual roadway segments will operate at LOS D or better during
both the 2050 AM and PM peak hours. The arterial roadway segment analysis results for 2050
conditions are summarized in Table 4.27 and 4.28.

Table 4.27 Arterial Travel Time & LOS Summary — Design Year 2050 AM Peak Hour

Design Year 2050 -- AM PEAK HOUR
Posted Runni Sianal | T I
Cross Street Speed ur.mmg 'gna _;::1’: Speed | Arterial
h
(mph) (seq)

Pellcan Harbor Drive . 74 32.8
Harbor Island Drive 30 64.8 234 88.2 20.8
Adventure Avenue 30 357 18.0 53.7 18.8

NE 1259 488 1747 204
79th St n 30 325 72 397 232

Harbor Island Drive 30 35.7 28.7 64.4 15.7
Pellcan Harbor Drive 30 64.8 7.5 72.3 25.4
Total 133.0 434 176.4 21.4
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Table 4.28 Arterial Travel Time & LOS Summary — Design Year 2050 PM Peak Hour

Design Year 2050 -- PM PEAK HOUR
Posted Runni Sianal
Cross Street Speed ur.mlng 'gna . Speed | Arterial
(mph)

Pellcan Harbor Drive
Harbor Island Drive
Adventure Avenue

NE
79th st
Harbor Island Drive

Pellcan Harbor Drive
Total
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4.4 Future Conditions Safety Analysis

A quantitative future safety analysis using Crash Modification Factors (CMFs) was performed for
the Build Alternative. In addition to bridge rehabilitation or replacement improvements, the Build



Alternative will extend the westbound and eastbound bike lanes westwardly, create safety
improvements for pedestrians such as pedestrian and bicycle railings on both bridges within the
project area, and close a directional median opening on SR 934/NE 79th Street west of the
WSVN Driveway. This analysis measures the effectiveness of a safety treatment by quantifying
the change in average crash frequency as a result of a proposed design alternative.

CMFs are applied to the historical number of crashes for an area to determine what the
expected number of crashes will be after an engineering countermeasure is applied.
Conversely, the Crash Reduction Factor (CRF) is the percentage of historical crashes that
would be expected to be corrected, or reduced, if an engineering countermeasure were applied
to a location. CMFs and CRFs are derived from before and after studies associated with the
respective roadway countermeasures.

The anticipated crash reduction from implementation of the proposed improvements is based on
published CRFs from the Federal Highway Administration’s (FHWA) Crash Modification Factor
(CMF) Clearinghouse and from FDOT’s State Safety Office Crash Reduction Factors.

A brief synopsis of the future safety analysis findings is provided. For a more detailed summary,
the Future Safety Analysis memorandum, dated April 2024, is included in Appendix J.

Based on the conceptual planned improvements for SR 934/NE 79th Street, a set of
intersection-specific countermeasures are included that are intended to reduce crashes. These
intersection countermeasures include Backplates with retroreflective borders; High Visibility
Crosswalks; and Left Turn Flashing Yellow Arrow signal indicators. High Visibility Crosswalks
and Left Turn Flashing Yellow Arrows address pedestrian and left-turn crashes at each
intersection.

The quantitative safety analysis revealed that applying the three countermeasures at the
signalized intersections within the study area will result in approximately 20.75 fewer overall
crashes over a 5-year period, or 4.15 crashes per year.

Under the Build Alternative, no roadway capacity improvements are proposed along SR 934/NE
79th Street between Pelican Harbor Drive and Adventure Avenue. However, bicycle lane
improvements from Pelican Harbor Drive to Harbor Island Drive are provided. The provision of
bicycle lanes is offset by a reduced lane width for the three vehicular travel lanes in each
direction. While the installation of bicycle lanes within a roadway segment provides a positive
crash reduction effect, a reduced lane width results in a slight increase in sideswipe crashes.

As summarized in the Future Safety Analysis memorandum in Appendix J, the inclusion of
bicycle lanes with reduced lane widths for the roadway segment between Pelican Harbor Drive
and Harbor Island Drive will result in approximately 0.1 more crashes over a 5-year period
under the Build Alternative’s conceptual planned improvements.



5 Conclusions and Recommendations

The Florida Department of Transportation (FDOT) District Six is preparing a Project
Development and Environment (PD&E) Study to evaluate the replacement of four bridges (two
bridge pairs) located along SR 934/NE 79th Street between Pelican Harbor Drive and
Adventure Avenue in the incorporated municipalities of the City of Miami and North Bay Village
within Miami-Dade County. SR 934/NE 79th Street is an important corridor that carries traffic
from the mainland to the barrier islands of North Bay Village and Miami Beach.

The purpose of this project is to evaluate bridge replacement alternatives to address the
structural deficiencies of four existing bridges (two bridge pairs) along SR 934/NE 79th Street.
Additionally, a project goal is to maintain emergency evacuation capabilities.

The transportation analysis prepared on behalf of this PD&E Study is based on a No Build
Alternative and Build Alternatives. The No-Build Alternative assumes that no improvements
would be implemented within the project corridor. The Build alternatives are potential
improvements to the four bridges that exist along SR 934/NE 79th Street within the study area.
These four Build alternatives are:

o Alternative 1A: Minor Rehabilitation Alternative -- the bridges’ current deficiencies per
the latest bridge inspection reports are remediated.

e Alternative 1B: Major Rehabilitation Alternative -- the bridges’ superstructures are
replaced while their substructures remain as existing.

o Alternative 2A: Replacement Alternative (low-profile) -- the four existing bridges are
removed and replaced with two bridge structures that have similar profiles to the
existing bridges.

e Alternative 2B: Replacement Alternative (raised profile) -- the four existing bridges
are removed and replaced with two bridge structures. The Proposed Profile is raised
approximately 6 feet so the proposed bridges meet the FDOT minimum vertical
clearance requirement.

A guantitative safety analysis was performed of the anticipated future conditions under the Build
Alternative. In addition to bridge rehabilitation/replacement and bicycle lane improvements,
various intersection-specific safety countermeasures were evaluated. These include Backplates
with retroreflective borders; High Visibility Crosswalks; and Left Turn Flashing Yellow Arrow
signal indicators at the three signalized intersections within the study area. Safety analysis
results based on a 5-year data period indicate that these intersection countermeasures would
result in approximately 20.75 fewer overall crashes, while the roadway segment improvements
(which include bicycle lanes coupled with narrower travel lanes between Pelican Harbor Drive
and Harbor Island Drive) will result in about 0.1 more crashes. The net result of the quantitative
safety analysis is an overall reduction of more than 20 crashes based on a 5-year data period
within the study area.



The traffic forecast analysis confirmed the need to maintain the existing 6-lane section on SR
934/NE 79th Street, therefore the opening year and design year analysis does not include any
roadway capacity improvements. Intersection analysis was performed to identify the need for
improvements, including turn bay storage lengths and signal phasing modifications. Because
there are no capacity improvements proposed under any of the Build alternatives, the roadway
and intersection conditions under the No-Build and Build alternatives are the same.

Given no capacity improvements, the transportation analysis results indicate that the SR
934/NE 79th Street arterial will operate at acceptable levels of service during the 2050 Design
Year AM and PM peak hours. Further, each of the four study intersections within the corridor will
also operate at acceptable levels of service during the 2050 AM and PM peak hours without the
need for any capacity improvements, which is 120% of Capacity per the Miami-Dade County
Transportation Element and a target LOS D per the Traffic Analysis Methodology, dated
September 22, 2022.

At the SR 934/NE 79th Street and Harbor Island Drive intersection, analysis has shown that the
eastbound left-turn movement has a 95th percentile queue length of approximately 535 feet in
the 2030 PM peak hour, which exceeds the turn lane storage of 180 feet by about 355 feet (or
more than fourteen vehicle lengths). By 2050, the eastbound left-turn movement is expected to
have a queue length of 606 feet during the PM peak hour. This exceeds the current vehicular
storage by 428 feet. Given that the bridge is approximately 400 feet west of the Harbor Island
Drive intersection, it is recommended that the available eastbound left-turn vehicular storage be
maximized to the extent possible to accommodate future queue lengths. Additionally, the
existing eastbound left-turn lane at the SR 934/NE 79th Street and WSVN Driveway is
substandard. Although it accommodates the 95th percentile queues in the opening and design
year, improvements are recommended to lengthen the turn bay to meet current design
standards.
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Appendix A.

Traffic Analysis Methodology Memorandum
(September 2022)



SR 934 / NE 79 St PD&E Study

Appendix B.

Traffic Forecasting Memorandum (April 2024)
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Appendix C.

Existing Signal Timings
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Appendix D.

Existing Intersection Capacity Analyses
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Appendix E.

Existing Arterial Analyses
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Appendix F.

Existing Safety Analysis Memorandum (April 2024)
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Appendix G.

Intersection Control Evaluation (ICE) Worksheets
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Appendix H.

Future Intersection Capacity Analyses
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Future Arterial Analyses
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Appendix J.

Future Safety Analysis Memorandum (April 2024)



	Project Traffic Analysis Report
	1 Introduction
	1.1 Project Background
	1.2 Project Description
	1.2.1. Logical Termini

	1.3 Purpose and Need
	1.3.1. Purpose
	1.3.2. Need
	1.3.2.1 Bridge Deficiencies
	1.3.2.2 Safety



	2 Traffic Analysis Methodology
	2.1 Study Area
	2.2 Traffic Volume Data
	2.3 Analysis Years and Periods

	3 Existing Conditions
	3.1 Existing Geometry
	3.2 Existing Roadway Characteristics
	3.2.1. Transit Facilities

	3.3 Existing Traffic Volumes
	3.4 Existing Traffic Operations
	3.4.1. Intersection Level of Service Analysis
	3.4.1.1 Pelican Harbor Drive Intersection
	3.4.1.2 Harbor Island Drive Intersection
	3.4.1.3 WSVN Driveway Intersection
	3.4.1.4 Adventure Avenue Intersection

	3.4.2. Arterial Level of Service Analysis

	3.5 Existing Conditions Safety Analysis
	3.5.1. Pelican Harbor Drive Intersection
	3.5.2. Harbor Island Drive Intersection
	3.5.3. Adventure Avenue Intersection
	3.5.4. Roadway Segment between Pelican Harbor Drive and Harbor Island Drive
	3.5.5. Roadway Segment between Harbor Island Drive and Adventure Avenue


	4 Future Conditions
	4.1 Future Travel Demand Forecast
	4.2 Future Intersection Control Evaluation
	4.2.1. SR 934/NE 79th Street at Pelican Harbor Drive
	4.2.2. SR 934/NE 79th Street at Harbor Island Drive
	4.2.3. SR 934/NE 79th Street at WSVN Driveway
	4.2.4. SR 934/NE 79th Street at Adventure Avenue

	4.3 Future Traffic Operations
	4.3.1. Intersection Level of Service Analysis (Future Conditions)
	4.3.1.1 SR 934/NE 79th Street at Pelican Harbor Drive
	4.3.1.2 SR 934/NE 79th Street at Harbor Island Drive
	4.3.1.3 SR 934/NE 79th Street at WSVN Driveway
	4.3.1.4 SR 934/NE 79th Street at Adventure Avenue

	4.3.2. Arterial Level of Service Analysis (Future Conditions)

	4.4 Future Conditions Safety Analysis
	4.4.1. Intersection Crash Reduction
	4.4.2. Roadway Segment Crash Reduction


	5 Conclusions and Recommendations
	Appendix A.
	Appendix B.
	Appendix C.
	Appendix D.
	Appendix E.
	Appendix F.
	Appendix G.
	Appendix H.
	Appendix I.
	Appendix J.

