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Description

A comprehensive traffic signal retiming project was performed in the City of Marco Island during the
peak season traffic conditions. The overall purpose of the retiming/coordination project was to optimize
the mainline progression while minimizing the side street delay at the signalized intersections as much
as practical.

The purpose of this report is to evaluate traffic operations and provide geometry modification
recommendations for the following signalized intersections:

- N. Collier Boulevard at N. Barfield Drive
- N. Collier Boulevard at E. Elkcam Circle

- N. Collier Boulevard at W. Elkcam Circle
Bald Eagle Drive at Elkcam Circle

The location of the analyzed intersections is presented in Appendix A.

As illustrated in the Traffic Operations Study/Retiming — Peak Season 2023 (Timing Plans, Coordination
and Time of Day Settings) prepared by Florida Transportation Engineering, Inc. (FTE), new signal timing
plans were developed for the analyzed intersections using Synchro software to determine the optimal
phasing, cycle length and split times for the subject corridor.

The analyzed intersections located on N. Collier Boulevard are anticipated to operate as part of a single
coordinated system from N. Barfield Drive to San Marco Road. The signal located at the Bald Eagle Drive
and Elkcam Circle intersection is proposed to function under free operations.

Traffic analyses are conducted for the subject intersections based on the weekday AM and PM peak
hour, peak season traffic conditions.

Existing Intersection Lane Configuration

Existing intersection lane configurations are depicted in this report based on field observations.

N. Collier Boulevard at N. Barfield Drive:

- N. Collier Boulevard — Westbound (WB): one left-turn lane; two through lanes; one right-turn
lane

- N. Collier Boulevard — Eastbound (EB): one left-turn lane; two through lanes; one right-turn lane

N. Barfield Drive — Northbound (NB): one shared through/left-turn lane; one right-turn lane

N. Barfield Drive — Southbound (SB): one shared through/left-turn lane; one right-turn lane

N. Collier Boulevard at E. Elkcam Circle:

- N. Collier Boulevard — WB: one left-turn lane; one through lane; one shared through/right-turn
lane

- N. Collier Boulevard — EB: one left-turn lane; one through lane; one shared through/right-turn
lane

- E. Elkcam Circle — NB: one left-turn lane; one shared through/right-turn lane

- E. Elkcam Circle — SB: one left-turn lane; one shared through/right-turn lane
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N. Collier Boulevard at W. Elkcam Circle:

- N. Collier Boulevard — WB: one left-turn lane; one through lane; one shared through/right-turn
lane

- N. Collier Boulevard — EB: one left-turn lane; one through lane; one shared through/right-turn
lane

- W. Elkcam Circle — NB: one left-turn lane; one shared through/right-turn lane

- W. Elkcam Circle — SB: one left-turn lane; one through lane; one right-turn lane

Bald Eagle Drive at Elkcam Circle:

- Bald Eagle Drive — NB: one left-turn lane; one through lane; one right-turn lane
- Bald Eagle Drive — SB: one left-turn lane; one through lane; one right-turn lane
- Elkcam Circle — WB: one shared through/left-turn lane; one right-turn lane

- Elkcam Circle — EB: one shared through/left-turn lane; one right-turn lane

Intersection Traffic Data and New Signal Timing Plans

The Traffic Operations Study/Retiming — Peak Season 2023 prepared by FTE provides the projected
traffic volumes and the new signal timing plans developed for the analyzed intersections.

The proposed Synchro Timing Plans for the AM and PM peak hour peak season traffic conditions for the
analyzed intersections are depicted in Appendix B: Synchro — Proposed Intersection Timing Plans.

Intersection Improvements - General Considerations

The purpose of this report is to propose geometric improvements to address a specific transportation
deficiency or to improve a specific movement performance.

Intersection Committed Improvements

Roadway improvements that are currently under construction or are scheduled to be constructed as
part of the approved City of Marco Capital Construction Projects are considered committed
improvements.

Based on our review of the City of Marco Public Works website (City Current Projects), no intersection
improvements were identified for the analyzed locations.

Improvements to Address Transportation Deficiencies or to Improve Movement Performance

Per Florida Statute, the term transportation deficiency means a facility or facilities on which the adopted
level-of-service (LOS) standard is exceeded by the existing, committed, and vested trips, plus additional
projected background trips from any source other than the development project under review, and trips
that are forecast by established traffic standards, including traffic modeling.

The goal of the traffic signal retiming report was to optimize the mainline progression along the Collier
Boulevard corridor while minimizing the side street delay at the subject intersections. As illustrated in the
traffic signal retiming report, delay and LOS were reported for the intersections as Measures of
Effectiveness (MOEs) and are used in this evaluation.
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Based on our evaluation of the proposed Synchro Intersection Timing Plans (reference Appendix B) for
the analyzed intersections along N. Collier Boulevard, there are specific side street movements that are
projected to operate at LOS F during the AM and PM peak hour, peak season traffic conditions.

In addition, the traffic signal retiming report provides a queueing analysis at the following locations: N.
Collier Boulevard at N. Barfield Drive, and Bald Eagle Drive at Elkcam Circle. Based on the results of the
95" percentile queue analysis for the AM and PM peak hours, the traffic signal retiming report concluded
that the following movement’s queues are beyond the available storage:

N. Collier Boulevard at N. Barfield Drive:

- Eastbound right-turn lane (PM peak hour)

- Westbound left-turn lane (PM peak hour)

- Westbound right-turn lane (AM peak hour)

- Northbound right-turn lane (PM peak hour

- Observations did not indicate capacity issues for the eastbound or westbound right-turn lanes as
vehicles could not access either right-turn lane due to adjacent through vehicle queuing

Bald Eagle Drive at Elkcam Circle:
- The storage capacity of the existing turn lanes exceed the current vehicular demand (AM and
PM peak hours)

The improvements needed to restore subject intersection movements to a minimum acceptable LOS
include the addition of geometric improvements such as turn or through lanes.

The improvements proposed in this report are intended to address the minimum LOS requirement for a
specific deficiency and are not intended to optimize the overall intersection performance.

The traffic signal retiming project concluded there are no LOS deficiencies projected for the traffic
movements at the Bald Eagle Drive and Elkcam Circle intersection. In order to accommodate occasional

traffic intensive events and to promote safe operations, this analysis recommends specific geometric
improvements.

Intersection Analyses - Geometry Modifications

Intersection Improvements

The following roadway improvements are recommended in this report:

N. Collier Boulevard at N. Barfield Drive:

- N. Barfield Drive — NB: convert one shared through/left-turn lane to through lane and add one
left-turn lane

- N. Barfield Drive — SB: convert one shared through/left-turn lane to through lane and add one
left-turn lane
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N. Collier Boulevard at E. Elkcam Circle:

- E. Elkcam Circle — NB: convert one shared through/right-turn lane to through lane and add one
right-turn lane
- E. Elkcam Circle — SB: convert one shared through/right-turn lane to through lane and add one
right-turn lane
N. Collier Boulevard at W. Elkcam Circle:
- W. Elkcam Circle — NB: convert one shared through/right-turn lane to through lane and add one
right-turn lane
Bald Eagle Drive at Elkcam Circle:
- Elkcam Circle — WB: provide one left-turn lane; one through lane; one right-turn lane

- Elkcam Circle — EB: provide one left-turn lane; one through lane; one right-turn lane

Capacity Analysis

An assessment of the Level of Service (LOS) and volume to capacity (V/C) ratio analysis of the subject
intersections are conducted using the most recent version of Synchro software (Version 11).

Synchro computes the signalized intersection, unsignalized intersection, and arterial LOS according to the
Highway Capacity Manual (HCM). For signalized intersections, Synchro provides the user with two
additional intersection LOS methods: Synchro’s Percentile Delay Method and the Intersection Capacity
Utilization (ICU) Method. The Percentile Delay Method uses the same numerical delay thresholds as the
HCM. In most situations, the delays calculated by the Synchro Percentile and HCM methodologies are
similar and will be within a few seconds of each other.

One of the key differences between the two methods (Synchro vs HCM) is the Right-Turn-On-Red (RTOR)
operation. In the HCM methods, the RTOR is a volume input by the user and is used as a volume
reduction (not a capacity increase). As illustrated in the HCM 6, Volume 4, Chapter 31, page 31-121, the
treatment of RTOR operation in the motorized vehicle methodology is simplistic. In addition, HCM 6"
Edition states that it may be preferable to use an alternative tool to evaluate RTOR operation.

Based on these considerations, all signalized intersections are evaluated in this report based on the
Synchro Percentile Method.

LOS Criteria

LOS is defined in terms of the average vehicle delay. For the purposes of this report, an adequate LOS
for each movement is considered when the LOS E is not exceeded.

Signalized intersection LOS

Signalized intersection LOS is defined in terms of the average total vehicle delay of all movements
through an intersection.

Volume to Capacity Ratio

The volume to capacity ratio (V/C), also referred to as degree of saturation, represents the sufficiency of
an intersection to accommodate the vehicular demand. A V/C ratio less than 0.85 generally indicates that
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adequate capacity is available and vehicles are not expected to experience significant queues and delays.
As the V/C ratio approaches 1.0, traffic flow may become unstable, and delay and queuing conditions
may occur. Once the demand exceeds the capacity (a V/C ratio greater than 1.0), traffic flow is unstable
and excessive delay and queuing is expected. Under these conditions vehicles may require more than one
signal cycle to pass through the intersection (known as cycle failure). For design purposes, a V/C ratio
between 0.85 and 0.95 is generally utilized for the peak hour of the horizon year.

As such, each intersection movement is analyzed to ensure that the threshold value of V/C failure (1.0) is
not reached.

It is noted that the westbound through volumes were inflated to reflect a potential traffic demand at two
locations along N. Collier Boulevard:

- At N. Barfield Drive — WB through volume — from 1,208 vehicles to 2,000 vehicles (AM peak hour)
- AtE. Elkcam Drive — WB through volume — from 805 vehicles to 1,600 vehicles (AM peak hour)

Due to these volumes adjustments, a V/C ratio greater than 1 is projected for the westbound through

movement at these locations. It is noted that an adequate LOS is projected for the westbound through
movement at these intersections.

Signal Timings

The proposed Synchro Timing Plans for the AM and PM peak hour, peak season traffic conditions for the
analyzed intersections (Appendix B) are utilized for the purposes of this report.

The intersection analyses illustrate minor signal phasing and timing adjustments aimed at eliminating or
reducing operational deficiencies and to accommodate the recommended improvements.

Synchro Analyses Results

The proposed intersection improvements would not impact the overall traffic flow patterns within the
study area. Therefore, the projected AM and PM peak hour turning movement volume forecasts for the
traffic signal retiming project are also evaluated for the improved geometry conditions at the subject
intersections.

The results of the Synchro intersection analyses for AM and PM peak hour conditions are provided in
Appendix C: Intersection Analyses — Synchro Reports.

Based upon the results of the capacity analyses performed, the subject intersections are shown to
operate at acceptable LOS D or better for the AM and PM peak hour, peak season traffic conditions.

Intersection Improvements - Recommendations

Intersection improvements needed to address transportation deficiencies are recommended based on
the Synchro analyses results illustrated in Appendix C.

In order to allow for increased mainline progression, the improvements proposed in this report are
intended to address the minimum LOS requirement for a specific side street deficiency and are not
intended to optimize the overall intersection performance.
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Consistent with the guidelines presented in the FDOT (Florida Department of Transportation) Design
Manual (FDM), Section 232.2, a double left-turn lane is considered for all analyzed signalized
intersections, where left turn volumes exceed 300 vph. This report concludes that single left-turn lanes
are adequate to accommodate projected vehicular demand for all analyzed intersections.

The turn lane size recommendations provided in this report are based on the 95" percentile queue length
for the AM and PM peak hours, as provided by the Synchro intersection analysis. The 95th percentile of
gueue length is the length of queue that is not projected to be exceeded in 95% of all signal cycles.

Consistent with FDM Section 232.2, the queue length per vehicle is 25 feet. The projected Synchro 95"
percentile queue lengths are rounded to the nearest 25 foot interval.

Turn lane size recommendations illustrated in this report include a 50 foot taper (single turn lane).

N. Collier Boulevard at N. Barfield Drive

This intersection is projected to perform with a maximum V/C ratio of 1.05 for the Westbound through
movements (AM peak hour).

Recommended improvements

- Add one southbound left-turn lane with a length of 225 feet.

- Add one northbound left-turn lane with a length of 200 feet.

- Extend the westbound left-turn lane for a total of 325 feet.

- Signal modifications to allow protected/permissive phasing for the southbound and northbound
left-turn movements.

It is noted that the available storage is adequate for the eastbound left-turn movements. There is an
existing full median opening located at approximately 300 feet west of the N. Collier Boulevard and N.
Barfield Drive intersection. In order to provide additional stacking to accommodate unforeseen
congested traffic conditions and enhance safety performance, the eastbound left-turn lane may be
extended for a total length of 250 feet provided the full median opening is closed.

N. Collier Boulevard at E. Elkcam Circle

This intersection is projected to perform with a maximum V/C ratio of 1.07 for the Westbound through
movements (AM peak hour).

Recommended improvements

- Add one southbound right-turn lane with a length of 150 feet.

- Add one northbound right-turn lane with a length of 150 feet.

- Signal modifications to allow protected/permissive phasing for the southbound and northbound
left-turn movements.

It is noted that the available storage is adequate for the westbound left-turn movements. The existing
taper length is approximately 100 feet. It is recommended that the taper length be reduced to 50 feet to
allow for additional queueing.
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N. Collier Boulevard at W. Elkcam Circle

Recommended improvements

Signal modifications to allow protected/permissive phasing for the southbound and northbound
left-turn movements.

A northbound right-turn lane with a total length of 150 feet may be provided in order to improve
intersection operations under occasional heavy traffic conditions.

Bald Eagle Drive at Elkcam Circle

The storage capacity of the existing turn lanes exceed the current vehicular demand in both the AM and
PM peak hour traffic periods.

In order to improve traffic operations the following improvements are recommended:

Add one eastbound left-turn lane with a length of 175 feet.

Convert one westbound shared through/left-turn lane to left-turn lane and restripe to provide a
total length of 225 feet (to include a 50 foot taper)

Convert one westbound right-turn lane to one through lane

Add one westbound right-turn lane with a length of 150 feet.

Signal modifications to allow protected/permissive phasing for the westbound and eastbound
left-turn movements.
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Appendix A:

Intersection Location Map
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Appendix B:

Synchro - Proposed Intersection Timing Plans
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Pattern 1- AM Peak

1: Barfield Dr & Collier Blvd 0111812023
A Yy ¢ AN bt AN 4
Lane Group _ EBL _EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT
Lane Configurations N 44 Fd L [l
Traffic Wolume (rph) 13 622 54 25 1208 143 58
Future Wolume (wph) 13 622 54 25 1208 143 58
Tum Type pm-pt NA  Perm  pm-+pt NA  Perm  Perm NA  Pem  Pemn NA  Perm
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 3 2 2 4 4 8 8
Detector Phase 1 6 3 5 2 2 4 4 4 8 8 8
Switch Phase
Minimum Inttial {s) 50:. 480 150 50 150 150 50 50 5.0 50 50 5.0
Minimum Split &) 160 260 260 160 250 250 330 330 3O 33O WO 30
Total Split &) 140 980 980  16.0 1000 1000 3O 360 3O 360 30O 360
Total Split &6) 93% 653% 653% 107% 667% 667% 240% 240% 240% 240% 240% 240%
Yellow Time &) 40 40 40 4.0 40 40 40 40 4.0 40 40 40
All-Red Time (s) 20 20 20 2.0 20 20 20 20 2.0 20 20 20
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time &) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode MNone C-Max C-Max None C-Max C-Max HNone MNone None MNone None  None
Act Effct Green (3) 1104 1065 1065 1105 1065 1065 240 240 240 240
Actuated g/C Ratio 0.74 071 071 074 071 0.71 016 016 016 016
vic Ratio 010 028 005 005 057 0.16 087 058 086 012
Control Delay 95 1439 82 58 135 29 999 107 1031 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 95 1439 82 58 1356 29 999 107 1031 32
LOS A B A A B A F B F A
Approach Delay 142 122 430 821
Approach LOS B B D F
Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 134 $9%), Referenced to phase 2WBTL and 6:EBTL, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum vic Ratio: 0.87

Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 58 6% ICU Level of Service B
Analysis Period {nin) 15

Splits and Phases: 1. Barfield Dr & Collier Blvd

o1 22

EFEEY e

Baseline Synchro 9 Report
Page 1
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Pattern 1 - AM Peak
2. E. Elkcam Cir & Collier Blvd

011182023

Lan

Lane Configurations

Traffic Wolume fuph) 74 395 172 205 54 117 59 72
Future Volume (yph) 74 395 172 205 54 117 59 72
Tum Type pm-t NA  pm-+pt NA  Pem NA  Perm NA
Protected Phases 5 2 1 3 8 4
Permitted Phases 2 6 : 4

Detector Phase 5 2 1 3 8 8 4 4
Switch Phase

Minimum Initial () 50 15.0 50 150 50 50 5.0 50
Minimum Split &) 16.0 27.0 160 280 160 16.0 160 160
Total Split &) 18.0 770 240 830 480 49.0 490 430
Total Split &6) 120% 513% 160% 553% 327% 327% 327% 327%
Yellow Time () 40 40 40 4.0 40 40 40 40
All-Red Time (s) 20 20 20 2.0 2.0 2.0 20 20
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time ) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead lag Lead Lag

Lead-Lag Optimize?

Recall Mode MNone C-Max MNone C-Max MNone None MNone  MNone
Act Effct Green (3) 1006 926 1061 953 2886 286 286 288
Actuated g/C Ratio 067 062 0.71 064 019 019 019 018
vic Ratio 028 023 029 051 0.37 0383 093 045
Cortrol Delay 6.7 45 6.0 89 565 699 1386 477
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.7 45 6.0 89 565 699 1386 477
LOS A A A A E E F D
Approach Delay 49 8.4 67.3 771
Approach LOS A A E E

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 7 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: €5

Control Type: Actuated-Coordinated

Maximum wic Ratio: 0.93

Intersection LOS: C
ICU Level of Senvice C

Intersection Signal Delay: 23.0
Intersection Capacity Uilization 67 8%
Analysis Period fnin) 15

2. E. Elkcam Qr & Collier Blvd

Splits and Phases:

Baseline Synchro 9 Report
Page 2
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Pattern 1 - AM Peak
4. W. Elkcam Cir & Collier Blvd

011182023

Lan

Lane Configurations 5 4

o R ) N b 5 4 i'
Traffic Wolume fuph) 25 607 52 798 46 9 10 8 15
Future Volume (yph) 25 607 52 798 46 9 10 : 15
Tum Type pm-t NA  pm-+pt NA  Pem NA  Perm NA  Pemn
Protected Phases 5 2 1 3 8 4
Permitted Phases 2 6 : 4 4
Detector Phase 5 2 1 3 8 8 4 4 4
Switch Phase
Minimum Initial () 50 15.0 50 150 50 50 50 50 5.0
Minimum Split &) 16.0 320 160 470 160 16.0 340 340 240
Total Split &) 220 850 230 860 420 42.0 420 420 420
Total Split &6) 147% 567% 153% 573% 280% 280% 280% 280% 280%
Yellow Time () 40 40 40 4.0 40 40 40 40 4.0
All-Red Time (s) 20 20 20 2.0 2.0 2.0 20 20 2.0
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time ) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead lag Lead Lag
Lead-Lag Optimize?
Recall Mode MNone C-Max MNone C-Max MNone None MNone None None
Act Effct Green (3) 1151 1100 1162 1105 176 176 176 176 176
Actuated g/C Ratio 0.77 073 077 074 012 012 012 012 012
vic Ratio 0.08 035 014 037 070 0.29 008 0068 012
Cortrol Delay 37 65 16 1.8 843 209 574 561 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37 65 16 1.8 %43 209 574 561 1.0
LOS A A A A F C E E A
Approach Delay 6.4 1.8 60.3 284
Approach LOS A A E G

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 92 (61%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum wic Ratio: 0.70

Intersection LOS: A
ICU Level of Service A

Intersection Signal Delay: 9.5
Intersection Capacity Uilization 53 8%
Analysis Period fnin) 15

4:W. Elkcam Cr & Collier Blwd

Splits and Phases:

Baseline Synchro 9 Report
Page 4
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Pattern 1 - AM Peak
10: Bald Eagle Dr & Elkcam Cir 011812023

Ay v AN 2L Y

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NER SBR
Lane Configurations 4 i 4 [l % 4 [l 5 4 Fd
Traffic Wolume fuph) 12 61 90 159 46 85 99 297 186 90 259 34
Future Volume (yph) 12 61 90 159 46 85 99 297 186 90 259 34
Tum Type Perm NA  Perm  Pem NA  Perm  pm-pt NA  Pemn  pm-pt NA  Perm
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4 4 6 6 2 2
Detector Phase 8 8 8 4 4 4 1 6 6 5 2 2
Switch Phase

Minimum Initial () 50 50 50 5.0 50 50 50 150 15.0 50 150 150
Minimum Split &) 390 390 390 390 380 390 160 360 3.0 180 340 340
Total Split &) 600 600 600 600 600 600 190 710 7.0 180 70 710
Total Split ©6) 40.0% 400% 400% 400% 400% 400% 127% 473% 473% 127% 473% 473%
Yellow Time () 40 40 40 4.0 40 40 40 40 4.0 40 40 40
All-Red Time (s) 20 20 20 2.0 20 20 20 2.0 2.0 20 20 20
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time §&) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag  Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Mone None C-Min C-Min  None C-Min  C-Min
Act Effct Green (3) 383 383 383 383 933 846 846 936 844 844
Actuated g/C Ratio 026 026 026 026 083 056 056 082 056 056
vic Ratio 023 024 080 022 018 037 023 018 030 007
Cortrol Delay 432 70 £9.3 S b I [ 30 ATH 22 91
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 432 70 69.3 87 114 213 31 175 272 91
LOS D A E A B c A B C A
Approach Delay 232 524 140 228
Approach LOS c D B c

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 96 (£4%), Referenced to phase 2:3BTL and 6:NBTL, Start of Yellow

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum wic Ratio: 0.80

Intersection Signal Delay: 25.4 Intersection LOS: C
Intersection Capacity Uilization 53 5% ICU Level of Service A
Analysis Period {nin) 15

Splits and Phases:  10: Bald Eagle Dr & Elkcam Cir

Baseline Synchro 9 Report
Page 10
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Pattern 3 - PM Peak
1: Barfield Dr & Collier Blvd 0111812023

Ay v AN 2L Y

Lane Group_ EBL _EBT EBR WEL WET WBR NBL NBT NBR SBR
Lane Configurations N 44 i L [l 4 [l 4 Fd
Traffic Wolume fuph) 15 1408 69 218 1053 100 7% 51 376 125 46 27
Future Volume (yph) 15 1409 69 21% 1083 100 7% 51 376 125 46 27
Tum Type pm-t NA  Perm pm-pt NA  Perm  Perm NA  Pemn  Pem NA  Perm
Protected Phases 1 3 5 2 4 8
Permitted Phases 3 3 2 2 4 4 8 8
Detector Phase 1 3 3 5 2 2 4 4 4 8 8 8
Switch Phase

Minimum Initial () 50 150 150 50 150 150 5.0 50 5.0 50 50 50
Minimum Split &) 16.0 26.0 260 160 250 250 330 330 30 3RO 330 330
Total Split &) 16.0 730 T30 270 840 840 400 400 400 400 400 400
Total Split &6) 11.4% 521% 521% 193% 600% 600% 286% 286% 286% 286% 286% 286%
Yellow Time §&) 40 40 40 4.0 40 40 40 40 4.0 40 40 4.0
All-Red Time (s) 20 20 20 2.0 2.0 2.0 20 20 2.0 20 20 20
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time §&) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max None C-Max C-Max MNone None None MNone None  None
Act Effct Green (3) 785 725 725 973 888 $99 307 307 307 30.7
Actuated g/C Ratio 056 052 052 070 064 0.64 022 022 022 022
vic Ratio 0.06 086 010 088 051 011 0.81 090 093 0.09
Cortrol Delay 71 319 23 723+ 168 35 813 481 946 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71 39 23 T2% 158 35 813 491 94 6 04
LOS A C A E B A F D k A
Approach Delay 301 241 576 806
Approach LOS c C E F

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 86 (61%), Referenced to phase 2WBTL and 6:EBTL, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum wic Ratio: 0.93

Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Uilization $6.6% ICU Lewel of Senvice E
Analysis Period {nin) 15

Splits and Phases:  1: Barfield Dr & Collier Blvd

Baseline Synchro 9 Report
Page 1
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Pattern 3 - PM Peak
2. E. Elkcam Cir & Collier Blvd

011182023

Lan

Lane Configurations 5 4

o A 1] N b N b
Traffic Volume (ph) 77 957 180 778 61 107 120 102
Future Volume (yph) 77 957 180 78 61 107 120 102
Tum Type pm-t NA  pm-+pt NA  Pem NA  Perm NA
Protected Phases 5 2 1 3 8 4
Permitted Phases 2 6 : 4
Detector Phase 5 2 1 3 8 8 4 4
Switch Phase
Minimum Initial () 50 15.0 50 150 50 50 5.0 50
Minimum Split &) 16.0 27.0 160 290 380 380 380 330
Total Split &) 16.0 63.0 250  T20 520 52.0 520 520
Total Split &6) 11.4% 450% 179% 514% 371% 371% 371% 371%
Yellow Time () 40 40 40 4.0 40 40 40 40
All-Red Time (s) 20 20 20 2.0 2.0 2.0 20 20
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time ) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead lag Lead Lag
Lead-Lag Optimize?
Recall Mode MNone C-Max MNone C-Max MNone None MNone  MNone
Act Effct Green (s) 799 nr 902 773 365 365 365 365
Actuated g/C Ratio 057 051 064 055 026 026 026 026
vic Ratio 029 060 062 052 033 0.77 126 045
Cortrol Delay 57 94 130 197 430 471 2126 391
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57 94 130 187 430 471 2126 391
LOS A A B B D D F D
Approach Delay 9.1 18.5 46.4 106.5
Approach LOS A B D F

Cycle Length: 140

Actuated Cycle Length: 140

Offset: & (4%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum wic Ratio: 1.25

Intersection LOS: C
ICU Level of Senvice E

Intersection Signal Delay: 29.0
Intersection Capacity Uilization $3.2%
Analysis Period fnin) 15

2. E. Elkcam Gr & Collier Blvd

Splits and Phases:

¥o0s

¥ o1

=50 (R

Baseline Synchro 9 Report
Page 2
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Pattern 3 - PM Peak
4. W. Elkcam Cir & Collier Blvd

011182023

Lan

Lane Configurations 5 4

o R 1] N b b 4 12
Traffic Wolume fuph) 50 1160 96 923 118 12 36 8 26
Future Volume (yph) 50 1160 96 923 118 12 36 : 26
Tum Type pm-t NA  pm-+pt NA  Pem NA  Perm NA  Pemn
Protected Phases 5 2 1 3 8 4
Permitted Phases 2 6 : 4 4
Detector Phase 5 2 1 3 8 8 4 4 4
Switch Phase
Minimum Initial () 50 15.0 50 150 50 50 50 50 5.0
Minimum Split &) 16.0 320 160 470 160 16.0 340 340 240
Total Split &) 16.0 87.0 190 900 2340 34.0 340 340 340
Total Split &6) 11.4% 621% 136% 643% 243% 243% 243% 243% 243%
Yellow Time () 40 40 40 4.0 40 40 40 40 4.0
All-Red Time (s) 20 20 20 2.0 2.0 2.0 20 20 2.0
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time ) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead lag Lead Lag
Lead-Lag Optimize?
Recall Mode MNone C-Max MNone C-Max MNone None MNone None None
Act Effct Green (3) 10186 949 1051 984 182 192 192 1982 192
Actuated g/C Ratio 073 068 075 070 014 014 014 014 014
vic Ratio 016 054 038 043 073 028 023 006 016
Cortrol Delay 6.3 118 72 46 783 21.7 546 4938 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.3 1148 72 46 783 217 546 498 5.3
LOS A B A A E C D D A
Approach Delay 15 438 584 33
Approach LOS B A E G

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 89 ($4%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 100

Control Type: Actuated-Coordinated
Maximum wic Ratio: 0.73

Intersection Signal Delay: 13.1
Intersection Capacity Uilization 67.0%
Analysis Period fnin) 15

Intersection LOS: B
ICU Level of Senvice C

Splits and Phases:

4. Elkcam Cir & Collier Blwd

Baseline Synchro 9 Report
Page 4
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Pattern 3 - PM Peak
10: Bald Eagle Dr & Elkcam Cir 011812023

Ay v AN 2L Y

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NER SBR
Lane Configurations 4 i 4 [l % 4 [l 5 4 Fd
Traffic Wolume fuph) 33 30 43 208 39 99 46 361 219 118 356 15
Future Volume (yph) 33 30 43 208 39 99 46 361 219 118 356 15
Tum Type Perm NA  Perm  Pem NA  Perm  pm-pt NA  Pemn  pm-pt NA  Perm
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4 4 6 6 2 2
Detector Phase 8 8 8 4 4 4 1 6 6 5 2 2
Switch Phase

Minimum Initial () 50 50 50 5.0 50 50 50 150 15.0 50 150 150
Minimum Split &) 160 160 160 16,0 160 180 160 360 360 160 340 340
Total Split &) 500 500 500 500 500 500 160 670 67.0 230 740 740
Total Split ©6) 357% 357% 357% 357% 357% 3B57% 114% 479% 479% 164% 529% 529%
Yellow Time () 40 40 40 4.0 40 40 40 40 4.0 40 40 40
All-Red Time (s) 20 20 20 2.0 20 20 20 2.0 2.0 20 20 20
Lost Time Adjust &) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time §&) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag  Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Mone None C-Min C-Min  None C-Min  C-Min
Act Effct Green (3) 380 330 380 380 814 739 739 875 788 783
Actuated g/C Ratio 027 027 027 027 058 053 053 062 056 056
vic Ratio 032 013 0.31 022 011 040 026 025 038 002
Cortrol Delay 13 0.7 64.3 6.7 A2 238 3i6¢  AT5  YET 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13 07 64.3 67 121 238 35 175 271 07
LOS D A E A B c A B C A
Approach Delay 241 475 157 235
Approach LOS c D B c

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 94 [£7%), Referenced to phase 2:3BTL and 6:NBTL, Start of Yellow

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum vic Ratio: 0.81

Intersection Signal Delay: 26.0 Intersection LOS: C
Intersection Capacity Uilization €0.8% ICU Lewel of Senice B
Analysis Period {nin) 15

Splits and Phases:  10: Bald Eagle Dr & Elkcam Cir

01 l 22 (R 04
3,‘._: - 50 &

Baseline Synchro 9 Report
Page 10
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Appendix C:

Intersection Analyses - Synchro Reports
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

N. Collier Boulevard and N. Barfield Drive

Lanes, Volumes, Timings

1. Barfield Dr & Collier Blvd 07112023
T T 2l N BV

2

™
2
2
° -
-] 288
3

0

=

0.860 0,860
1413 3094 1411 1477 3036 1333 1662 1613 1368 1633 1669 1371

£
g
£

64 3094 1411 616 3036 1333 962 1613 1368 1144 1669 13

163 109 276 1

£
g
£
3
2

2301 1269 1099 1222

|

066 090 087 093 088 08 069 073 084 083 073 O

i
g
i

24 274 2273 177

g
g
2
2
3
3
2
8

274 177

Lane Gg ﬂl 24 691 62 22738 4 73 76 69 36

E
i

!
g
©
-
>
L
a
~
~
~
-
-
w
o«
«©

g
by
°
—
by
°
-
by
°
by
°
-
&
°
.
by
°
by
o
o
°
by
°
bad
°
by
°
by
°

None C-Max C-Max MNone C-Max C-Max None None MNone None None  None

160 160 140 140 220 220 20 220

1003 941 941 1142 1066 1066 190 128 128 164 127 127

wic Ratio 024 036 007 067 106 018 066 063 076 056 0456 014

Queue Delay 00 00 00 00 00 00 00 00 00 00 00 00
Pattern 1 - AM Peak Hour Proposed Intersection Improvem ents Synchro 11 Report
Page 1
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Offset: 0 (0%), Referenced to phase 2'WB TL and 6 EBTL, Start of Yellow
Natural Cycle: 160

Control Type: Actuated- Coordinated

Maximum vt Ratio: 1.06

Intersection Signal Delay. 44 0 Intersection LOS: D
Intersection Capacity Ltiization 91.1% ICU Level of Service F
Analysis Perod (min) 16

~ Volume exceeds capaclty, queue is theoretically infinte.
Queue shown is maximum after two cycles.

# 96th percentile volume exceads capaclty, queue may be longer,
Queue shown is maximum after two cycles,

m  Volume for 96th percentile queue is metered by upstream signal.
Spits and Phases: 1. Badield Dr & Collier Bhvd

1: Barfield Dr & Collier Blvd 07172023
S TR 2 N . I S
Total Delay 208 248 21 107 680 43 T4 782 198 726 742 11
LOS C C A b t A E l B 3 L A
Approach Delay 229 498 296 680
Approach LOS C D D ‘
Queue Length 50th (t) 10 212 3 68 ~36 A 7% 70 0 67 656 0
Queue Length 95th () 16 336  m1z 127 #Mdss 47 91 9% 62 103 %0 0
Internal Link Dist (t) 221 179 1019 1142
Tum Bay Length (t) 166 190 160 200 160 190 150 196
Base Capacity (wh) 134 1940 941 646 2167 978 162 200 470 138 282 372
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spiliback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced vk Ratio 018 036 007 050 106 018 0656 026 069 066 021 010
Wtersecton Summay 0000000000000
Area Type: CBD
Cycle Length: 160

A < 1

Pattern 1 - AM Peak Hour Proposed Intersection improvem ents Synchro 11 Report

Page 2

Trebilcock Consulting Solutions, PA

Page |24




Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

1. Barfield Dr & Collier Blvd 071672023
N Y

Lane Corfigurations "4 F % M F % 4 F % 4 P

Future Volume 16 1409 69 218 10683 100 76 61 376 126 46 27
166 190 160 200 160 190 160 196

Taper Le 66 45 60 50

Fi 0.850 0860 0860 0850

Satd. Flow 1624 3094 1384 1647 3186 1439 1693 1676 1346 1662 1710 13N
Satd. Fbwﬂ‘ 405 3094 1334 80 3186 1439 1194 1676 1346 1123 1710 137
Satd. Flow (RTO 163 109 397 163
Unk Distance 2301 1269 1099 1222

Peak Hour Factor 081 092 079 087 09 084 079 082 08 081 067 070

9 1632 87 261 1170 119 96 62 442 154

Flow 19 1632 87 261 170 119 96 164

:
3
8
2
8

Protected Phases 1 6 =  — p—
S e S MU S ————
Total Spit 160 640 640 480 960 960 240 130 180 200 140 140
Maximum Green 100 680 680 420 900 90 180 120 120 140 80 0
Al-Red Time 20 20 20 20 20 20 20 20 20 20 20

Total Lost Time R e et e B e et W S e e

Lead- mize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max CMax MNone C-Max CMax None None MNone None None  None
Act Eftt Green $23 763 763 1063 989 989 261 121 121 263 127 127
vk Ratio 007 097 011 086 056 012 041 046 093 065 048 015
Pattern 3 - PM Peak Hour Proposed Intersection improvem erts syrmu:-pu:

age
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2'WB TL and 6 EBTL, Start of Yellow
Natural Cycle: 160

Control Type: Actuated- Coordinated

Maximum vit Ratio: 0,97

Intersection Signal Delay. 39 8 Intersection LOS: D
Intersection Capacity Ltiization 91.8% ICU Level of Service F
Analysis Perod (min) 16

# 96th percentile volume exceeds capacty, queue may be longer,
Queue shown is maximum after two cycles.

1. Barfield Dr & Collier Bivd 07162023
S TR 2 N . I S
Total Delay 103 633 03 706 168 26 666 776 375 663 T3 13
LOS B D A 3 i A E 3 D b 3 A
Approach Delay 500 27 445 596
Approach LOS D c D E
Queue Length 50th () 6 754 0 196 37 4 20 69 4 13 66 0
Queue Length 95th () 12 MOS1 0 269 407 24 117 101 W94 M85 al 0
Internal Link Dist {ft) 222 179 1019 1142
Tum Bay Length (t) 166 190 160 200 150 190 150 195
Base Capacity (wh) N4 1573 M9 467 2099 985 287 136 473 240 144 266
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 006 097 011 054 056 012 033 046 093 064 048 015
itersection Suewna@ey 000000
Area Type: CBD
Cycle Length: 160

Pattern 3 - PM Peak Hour Proposed Intersection improvem ents Synchro 11 Report

Page 2
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

N. Collier Boulevard and E. Elkcam Circle

Lanes, Volumes, Timings

2_E_Elkcam Cir & Collier Blvd 07N6R023
2 ey v ANt 2 M)A

Lane Configurations

Future Volume ﬁi 4 3% 20 172 1600 117 64 117 119 69 72 4
200 0 160 0 160 100 146 100

Taper Le: 60 100 40 §0

Fit 0.991 0.939 0.860 0,360

&
3
£

1693 3043 0 1647 2979 0 1693 1710 1346 1677 1676 1

&

74 3043 0 749 2979 0 838 1710 1346 1066 1676 1

Satd. Flow (RTO 8 10 139 163
Unk Distance 1050 2301 1166 1147
Peak Hour Factor 076 089 071 092 087 083 077 081 082 079 079 062

Flow 97 444 28 157 1839 M1 70 144 146 76 91 66
Lane Group Flow 97 472 0 187 190 0 70 144 146 76 91 66
Protected Phases § 2 16 3 3 7 4
m
Total Spit 160 970 160 970 2%0 260 260 110 110 110
Maximum Green 100 910 100 910 200 200 200 60 60 60
Al-Red Time n 20 20 20 20 20 20 20 20 20 20
Total Lost Time 60 60 60 60 60 60 60 60 60 60
Lead- ize? Yes  Yes Yes  Yes Yes  Yes  Yes  Yes Yes Yes
Recall Mode None  C-Max Nonie  C-Max None None None None None None
m
Act Efct Green 1012 923 1026 930 288 191 191 197 167 167
vk Ratio 069 026 033 107 032 066 060 048 062 02

Queue Delay 00 00 00 00 00 00 00 00 00 00
Pattern 1 - AM Peak Hour Proposed Intersection Improvem ents Synchro 11 Report
Page 1
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Offset: 0 (0%), Referenced to phase 2.8 TL and 6:WBTL, Start of Yellow
Natural Cycle: 140

Control Type: Actuated- Coordinated

Maximum vt Ratio: 1,07

Intersection Signal Delay. 46 6 Intersection LOS: D
Intersection Capacity Ltiization $3.1% ICU Level of Service E
Analysis Perod (min) 16

~ Volume exceeds capaclty, queue is theoretically infinte.
Queue shown is maximum after two cycles.

#  96th percentile volume exceeds capactty, queue may be longer,
Queue shown is maximum after two cycles,

m  Volume for 96th percentile queue Is metered by upstream signal.

Splits and Phases: 2. E, Ekcam Cir & Collier Blvd

2. E. Elkcam Cir & Collier Blvd 07162023
Ay v ANt 2 Y
Total Delay 722 39 104 679 641 776 162 666 769 19
LOS E A B £ D I B b 3 A
Approach Delay 166 638 482 615
Approach LOS i D D D
Queue Length 50th () 69 3 # ~1136 67 136 (3 62 $7 0
Queue Length 95th () a2 50 me7 m o33 88 190 63 97 Mme1 0
Internal Link Dist (t) 970 2221 1076 1067
Tum Bay Length (t) 200 150 150 100 145 100
Base Capacity (wh) 162 1876 567 1850 268 28 29 166 174 285
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced vt Ratio 064 026 033 107 026 063 048 048 0852 023
itersection Suewna@ey 000000
Area Type: CBD
Cycle Length: 160

Pattern 1 - AM Peak Hour Proposed Intersection improvem ents Synchro 11 Report

Page 2
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

2. E_Elkcam Cir & Collier Blvd 071622023
N e Y

Lane Corfigurations

Future Volume 7797 34 180 779 79 61 107 219 120 102 67
200 0 160 0 150 100 146 100

Taper Le 60 100 40 50

Fit 0993 0986 0,860 0,860

€
g
£

1608 3107 0 1677 3134 0 1693 1676 1384 1608 1693 1

&

386 3107 0 264 3134 0 1132 1676 1384 767 1693 1

Satd. Flow (RTO 4 13 266 164
Unk Distance 1050 2301 1166 1147
Peak Hour Factor 082 095 073 08 087 078 079 089 08 087 080 076

-]
g
b3

1007 47

g
&

101 77 120 266 138 128

Flow 054 7 120 266 138 128

:
2
-4
&
2

Protected Phases § 2 16 3 3 7 4
Permtted Phases 2 6 & & 4 4
Detector Phase § 2 16 3 8 8 7 4 4
SwitchPhase
Mnmum iitial 50 160 60 150 60 60 60 60 60 60
Maximum Green 100 620 20 730 240 90 90 240 90 90

=
i
=
3
o
B »
°
b g
°
3 g
o
B vy
°
4 »
°
$ N
o
B Lang
°
$ g
°
$ o
°
- g
°

Total Lost Time 60 60 60 60 60 60 60 60 60 60
Lead-Lag Optimize? Yes  Yes  Yes  Yes  Yes  Yes
Recall Mode None  C-Max Norie  C-Max None None None None None None
m
Act Efit Green 781 696 887 766 274 168 168 366 213 213
vk Ratio 033 068 069 059 030 060 066 048 050 026

Queue Delay 00 00 00 00 00 00 00 00 00 00
Pattern 3 - PM Peak Hour Proposed Intersection Improvem ents Synchro 11 Report
Page 1
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:E8 TL and 6:WBTL, Start of Yellow
Natural Cycle: 106

Control Type: Actuated- Coordinated

Maximum vt Ratio: 0,69

Intersection Signal Delay. 23 4 Intersection LOS: C
Intersection Capacity Ltilization 70.7% ICU Level of Service C
Analysis Perod (min) 16

# 96th percentile volume exceeds capacty, queue may be longer,
Queue shown is maximum after two cycles.

Spits and Phases: 2. E. Ekcam Cir & Collier Bivd

2. E. Elkcam Cir & Collier Blvd 071672023
S TR 2 N . I S
Total Delay 82 135 248 236 426 720 154 464 624 17
LOS A [t C c D 3 B D 3 A
Approach Delay 130 27 3641 Mo
Approach LOS i c D D
Queue Length 50th () 9 17 % 33 63 104 0 100 107 0
Queue Length 95th () 3% 241 120 370 8% W20 74 156 160 0
Internal Link Dist (t) 970 2221 1076 1067
Tum Bay Length (t) 200 150 150 100 145 100
Base Capacity (wh) 306 1547 366 1697 381 200 389 351 268 368
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 031 068 057 059 020 060 066 039 050 025
itersection Suewna@ey 000000
Area Type: CBD
Cycle Length: 140

/

Pattern 3 - PM Peak Hour Proposed Intersection improvem ents Synchro 11 Report

Page 2
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

N. Collier Boulevard and W. Elkcam Circle

Lanes, Volumes, Timings
4: W, Elkcam Cir & Collier Blvd 0702023

S TR 2 N V. B4

|

Lane Configurations

Future Volume ﬁi 26 607 119 62 799 34 86 9 44 10 8 16
186 0 100 0 160 0 60 60

Taper Le: 60 40 60 §0

Fit 0970 0.992 0877 0.860

&
3
£

1624 3127 0 1677 3129 0 1624 1488

o
-
2
-
pe <
o
-

81 27 0 462 3129 0 1

£
H
3
8
2
=
E

Satd. Flow (RTO 29 6 58 109
Unk Distance 2466 1304 1243 1110
Peak Hour Factor 066 08 067 078 09 070 074 071 076 066 063 062

3% 706 178 67 838 49 116 16 13

g
2
2

Lane Group Flow 3 884 0 67 @ 0 16 M 0 16 13 2
Protected Phases § 2 16 3 3 7 4

m
Total Spit 180 300 180 800 320 200 320 200 200
Maximum Green 120 740 120 740 %0 140 %0 140 140
Al-Red Time n 20 20 20 20 20 20 20 20 20
Total Lost Time 60 60 60 60 60 60 60 60 60
Lead- ize? Yes  Yes Yes  Yes  Yes
Recall Mode None  C-Max Norie  C-Max None  None None None  None

Flash Dont Walk il 190 320 210 210
Act Effct Green 1070 1016 1086 1023 266 199 123 67 67
vt Ratio 010 042 017 044 054 029 013 017 017

Queue Delay 00 00 00 00 00 00 00 00 00
Pattern 1 - AM Peak Hour Proposed Intersection Improvem ents Synchro 11 Report
Page 1
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2.8 TL and 6:WBTL, Start of Yellow
Natural Cycle: 110

Control Type: Actuated- Coordinated

Maximum vic Ratio: 0.64

Intersection Signal Delay. 22 6 Intersection LOS: C
Intersection Capacity Ltiization 66 9% ICU Level of Service B
Analysis Perod (min) 16

m  Volume for 96th percentile queue is metered by upstream signal.

Splits and Phases. 4. W. Elkcam Cir & Collier Blwd

4. W. Elkcam Cir & Collier Blvd 072012023
S TR 2 N . I S
Total Delay 42 110 136 293 631 215 607 734 22
LOS A & B c E ¢ D 3 A
Approach Delay 107 283 473 N2
Approach LOS i c D C
Queue Length 50th () s 07 4 407 101 1" 12 13 0
Queue Length 95th () 9 7 ma2  m3se 126 3 23 26 0
Internal Link Dist (t) 2376 1224 1163 1030
Tum Bay Length (t) 186 100 150 60 60
Base Capacity (wh) 28 212 434 2136 296 266 306 169 234
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vt Ratio 009 042 015 044 039 028 005 008 012
itersection Suewna@ey 000000
Area Type: CBD
Cycle Length: 160
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

4. W_Elkcam Cir & Collier Blvd 0712012023
N R N Y Y

Lane Corfigurations

Future Volume B0 1160 45 96 923 60 118 12 46 36 8 2%
186 0 100 0 160 0 60 60

Taper Le 60 40 50 80

Fit 0,993 0989 0896 0850

1624 1624 1624 1710

€
H
- 4
%
-4
2
g
8
g
3

Satd. Fbwﬂl 381 3196 0 238 NHN 0 606 1620 0 1266 1710 1454
Satd. Flow (RTO 6 9 64 "7
Unk Distance 24566 1304 1242 1110

Peak Hour Factor 082 093 079 08 093 066 083 063 084 086 066 066

4

19

S

16

g
3
s

142 23 64

?
3
-

1247

Flow 9 2 §

:
2
g
o
g
o
=
3
o
S
-3

Protected Phases § 2 16 3 3 7 4
m
Total Spit 160 820 190 360 270 160 220 120 120
Maximum Green 100 760 130 790 210 100 170 60 60
Al-Red Time ii 20 20 20 20 20 20 20 20 20
Total Lost Time 60 60 60 60 60 60 60 60 60
Lead-Lag Optimize? Yes  Yes Yes  Yes  Yes
Recall Mode None  C-Max Norie  C-Max None  None None  None None

Flash Dont Walk ii 190 320 210 210
Act Effct Green 942 871 988 911 261 139 137 63 63
vic Ratio 019 066 047 051 062 039 029 019 026
Pattern 3 - PM Peak Hour Proposed Intersection improvem erts Synchro 11 Report
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:E8 TL and 6:WBTL, Start of Yellow
Natural Cycle: 110

Control Type: Actuated- Coordinated

Maximum vt Ratio: 0,66

Intersection Signal Delay. 22.9 Intersection LOS: C
Intersection Capacity Ltiization 72.1% ICU Level of Service C
Analysis Perod (min) 16

m  Volume for 96th percentile queue is metered by upstream signal.

Splits and Phases. 4. W. Elkcam Cir & Collier Blwd

4. W. Elkcam Cir & Collier Blvd 072012023
S TR 2 N . I S
Total Delay 43 138 182 36 611 279 s01 702 36
LOS A & B c E ¢ D 3 A
Approach Delay 14 303 495 22
Approach LOS i c D C
Queue Length 50th () 7 134 69 434 14 19 2 13 0
Queue Length 95th () ms 622 me4  mbs 160 22 61 24 0
Internal Link Dist (t) 2376 1224 1163 1030
Tum Bay Length (t) 186 100 150 60 60
Base Capacity (wh) 362 1989 301 2074 2714 199 240 7% 178
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vt Ratio 017 066 040 051 052 039 017 019 026
itersection Suewna@ey 000000
Area Type: CBD
Cycle Length: 140
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Bald Eagle Drive and Elkcam Circle

Lanes, Volumes, Timings

10: Bald Eagle Dr & Elkcam Cir 0TNTR023
S T 2 N . N R 4

2885
2

o

-] 28¢g

' g

8

0.860

o

1624 1693 1398 1662 1698 1411 1693 1660 1384 1608 1613

1223 1693 1398 837 1698 1411 738 1660 1384 660 1613

136 136 227

8

929 786 1442 901

:
]
:

069 08 076 08 072 083 08 078 082 080 08 0

8|8

20 7% 118 199 G 102 116 W) W 11 %

Flow
Lane

g
=

20 7% 118 199 64 102 116 381 227 113 306

E
i

3 8 6

~N

:
7

6

>
°
o
o
N
°
b
°
o
°
>
°
g
°
-
borg
°
-
g
=3
by
°
il
by
o n
—
by
°

390 390 160 440 440 160 490 ¥ 160 490 490

100 430 430 100 430 430

164 113 113 273 239 239 373 306 305 364 276 276

vt Ratio 007 033 038 064 014 020 027 062 036 029 086 010

Queue Delay 00 00 00 00 00 00 00 00 00 00 00 00
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Control Type: Actuated-Uncoordinated
Maximum v/t Ratio: 0,62

Intersection Signal Delay. 198 Intersection LOS: B
Intersection Capacty Ltilzation 64 4% ICU Level of Service A
Analysis Perod (min) 16

10: Bald Eagle Dr & Elkcam Cir 07N7/2023
S TR 2 N . I S

Total Delay 234 92 90 299 290 38 122 278 43 123 266 04

LOS 5 D A C c A B C A 3 C A

Approach Delay 211 26 178 202

Approach LOS c c B C

Queue Length 50th () 7 3 [ 2 0 29 167 0 2% 126 0

Queue Length 95th () 17 78 20 144 57 16 56 226 32 51 200 0

Internal Link Dist {ft) 849 705 1362 21

Tum Bay Length (t) 126 130 176 100 276 216 285

Base Capacity (wh) 269 697 666 368 757 740 449 E] 848 422 866 724

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced vic Ratio 007 011 018 054 008 014 026 043 027 027 036 007

itersection Suewna@ey 000000

Area Type: CBD

Cycle Length: 120

Actuated Cycle Length: $2.2

Natural Cycle: 106
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Page 2

Trebilcock Consulting Solutions, PA

Page |36




Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

10: Bald Eagle Dr & Elkcam Cir 07N7R023
N R N Y Y

Lane Corfigurations

Future Volume 33 30 48 208 39 99 46 361 219 1138 366 15
126 130 176 100 276 215 286 0

Taper Le 60 50 4% 80

Fit 0,850 0,860 0,860 0.460

Satd. Flow 1677 1698 1411 1693 1660 1464 1662 1660 1371 1624 1660 1411
Satd. Flow 1200 1698 1411 706 1660 1464 669 1660 137 616 1660 1411
Satd. Flow (RTO 136 136 236 136
Unk Distance 929 786 1442 901

Peak Hour Factor 066 082 073 08 076 083 073 093 093 082 090 063

37 66 236 62 119 63 388 236 144 39 4

Flow 37 19 63 388 236 144 396

2
2
8
g
Ed
®

Protected Phases 3 8 7 4 1 6 6 2

D e ————
Total Spit 230 160 160 230 160 160 110 700 700 110 700 700
Maximum Green 0 100 108 WO 108 100 50 640 640 60 640 640
All-Red Time 20 20 20 20 20 20 20 20 20 20 20 20
Total Lost Time 6.0 60 60 60 60 6.0 6.0 60 6.0 6.0 6.0 6.0

188 326 272 272 346 308 308

013 026 019 067 037 042 060 004

"

00 00 00 00 00 00 00 00
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Traffic Operations Study for ITS — Traffic Operational Analysis — Intersection Geometry Modifications — July 2023

Lanes, Volumes, Timings

Control Type: Actuated-Uncoordinated
Maximum v/t Ratio: 0.67

Intersection Signal Delay. 20 6 Intersection LOS: C
Intersection Capacty Ltilzation 62 8% ICU Level of Service B
Analysis Perod (min) 16

Splts and Phases.  10: Bald Eagle Dr & Ekcam Cir

10: Bald Eagle Dr & Elkcam Cir 07N7/2023
S TR 2 N . I S

Total Delay 22 96 19 212 299 66 132 287 45 174 262 01

LOS C D A C c A B C A 3 c A

Approach Delay 176 216 190 29

Approach LOS i c B C

Queue Length 50th () 16 18 0 % 2 0 17 170 0 a7 0

Queue Length 95th () 34 47 0 175 50 29 30 268 a4 68 276 0

Internal Link Dist {ft) 849 705 1362 21

Tum Bay Length (t) 126 130 176 100 276 216 285

Base Capacity (wh) 4T 217 309 466 402 456 340 1336 1148 341 1336 1181

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced vic Ratio 011 017 021 061 013 026 019 029 020 042 030 002

itersection Suewna@ey 000000

Area Type: CBD

Cycle Length: 120

Actuated Cycle Length: 77.9

Natural Cycle: 76
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