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MEMORANDUM

. . Tampa Office
AIM Engineering 3802 Corporex Park Drive, Suite 225
& S I Tampa, Florida 33619
A 1 AR urvevin nc (T) 813-627-4144 / (F) 813-664-1899
E— y g’ * www.aimengr.com
Date: August 11, 2021
To: David C. Turley, P.E. - FDOT District One DEMO Project Manager
) Richard (OJ) Oujevolk, P.E. — FDOT District One DEMO Engineering Manager
From: Greg Root/Anastasiya Senyushkina, P.E.
Subject: SR 544/SR 17 Intersection (Polk County) — Stage 1+ Intersection Control Evaluation

INTRODUCTION/PROJECT BACKGROUND

The purpose of this memorandum is to document the Intersection Control Evaluation (ICE) analysis
that was conducted for the SR 544/SR 17 intersection. This ICE analysis was conducted to support the
SR 544 Project Development & Environment (PD&E) Study from Martin Luther King Boulevard to SR 17
in Polk County. This memorandum documents the results of the Stage 1 CAP-X and SPICE analyses
that were conducted for the intersection, as well as the results of the more detailed traffic operations
analyses conducted using the SYNCHRO and SIDRA software.

A Project Traffic Analysis Report (PTAR) was previously prepared in support of the SR 544 PD&E study
and this PTAR was approved by FDOT District One on January 22, 2021. The opening year and design
year utilized for this PD&E study are 2025 and 2045, respectively. The 2025 and 2045 Average Annual
Daily Traffic (AADT) volumes documented in the approved PTAR are provided in Appendix A. The
2045 a.m. and p.m. peak hour volumes documented in this same report are also provided in
Appendix A.

EXISTING INTERSECTION CHARACTERISTICS

The SR 544/SR 17 intersection is a four-legged signalized intersection. SR 17 is the eastern terminus of
SR 544 and the eastern leg of this intersection is designated as CR 544 (Scenic Highway). SR 17 is a
north-south roadway that traverses most of Polk County extending from US 27 south of Frostproof to
US 17-92 in Haines City. SR 17 intersects SR 544 on a skew angle. Verano Drive is located on the east
side of SR 17 and intersects CR 544 as a stop control T-intersection approximately 40 feet to the east
of the westbound CR 544 stop bar. There is a U.S. Post Office located in the northeast quadrant of the
intersection. Access into and out of the post office is provided via a full median opening on CR 544,
This full median opening is located approximately 330 feet to the east of the westbound CR 544 stop
bar. Vehicles can also exit the post office and travel north or south on Verano Drive. Vehicles are not
allowed to enter the post office parking lot via Verano Drive. The CR 544/Verano Drive intersection
was intended to allow vehicles to exit the post office and turn right onto CR 544 and to allow vehicles
traveling eastbound on CR 544 to turn right and travel northbound on Verano Drive to access the
residential land uses north of the post office; however, left-turn movements from Verano Drive onto
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eastbound CR 544 are not currently prohibited. The Lamb of God Lutheran Church is located in the
northwest quadrant of the intersection and several single family homes are located in the southwest
quadrant of the intersection. The southeast quadrant of the intersection is currently vacant. The
posted speed limit on SR 544, CR 544 and SR 17 in the vicinity of the intersection is 45 mph. An aerial
image depicting the SR 17 intersection is provided in Figure 1.

This intersection has experienced 45 crashes over the six-year period from 2014 through 2019, resulting
in 18 injuries and no fatalities. Rear-end crashes were the most frequently occurring crash type. There
were 19 rear-end crashes (approximately 42.2% of the total crashes) reported during this six-year
period. There were also 17 left-turn/angle crashes (approximately 37.8% of the total crashes) and four
sideswipe crashes (approximately 8.9% of the total crashes). None of the crashes involved bicyclists
or pedestrians. The proposed SR 544 typical section in this area is a four-lane divided roadway that
consists of two 11-foot inside travel lanes, two 12-foot outside travel lanes, a 22-foot raised median
and a 10-foot shared use path on both sides of the road. The design speed and target speed for this
typical section is 45 mph.

INTERSECTION CONTROL EVALUATION

The FDOT ICE process was developed to consistently consider multiple context-sensitive intersection
control strategies when determining the bestimprovement for a given location. This process promotes
thoughtful consideration of alternative intersection types and supports objective evaluations of
various intersection conftrol strategies. For PD&E studies, the Stage 1 ICE can serve as the initial
screening of potential alternative intersection control strategies with an emphasis on capacity (CAP-
X) and safety (SPICE). The Stage 1 ICE analyses were supplemented with more refined capacity
analyses conducted using the SYNCHRO and SIDRA software to provide more detailed operational
analysis results. The following sections discuss the results of these Stage 1 ICE analyses.

Five alternative intersection control strategies were initially analyzed for this intersection and these
included the following:

Conventional traffic signal

Unsignalized Restricted Crossing U-Turn (RCUT) intersection
Signalized Restricted Crossing U-Turn (RCUT) intersection
Median U-Turn (MUT) intersection

Roundabout

The results of the design year (2045) a.m. and p.m. peak hour CAP-X analyses are summarized in Table
1. Only the conventional signalized intersection is projected to have v/c ratios less than 1.00 during
both peak hours; however, the roundabout alternative is projected to have v/c ratios equal to 1.00
and 1.01 in the a.m. and p.m. peak hours, respectively. The other three alternatives are projected to
operate overcapacity (i.e., have v/c ratios greater than 1.00) during both peak hours. The
unsignalized RCUT intersection is projected to be significantly overcapacity in the design year with
v/c ratios equal to 4.56 and 3.61 in the a.m. and p.m. peak hours, respectively. The signalized RCUT
intersection and the MUT intersection are both projected to have v/c ratios that range between 1.07
and 1.11. The results of the SPICE analysis are also summarized in Table 1. The MUT intersection is
projected to have the lowest number of total crashes (154), as well as the lowest number of fatal and
injury crashes (31), The conventional signalized intersection is projected to have the second lowest
number of total crashes (181), as well as fatal and injury crashes (44). The signalized RCUT intersection
is projected to have the largest number of total crashes (294), as well as fatal and injury crashes (86).
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Figure 1: Existing SR 544/SR 17 Intersection
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Table 1: Stage 1 ICE Analysis Summary - SR 544/SR 17 Intersection

2045 V/C Ratios Life-Cycle Crashes
AM Peak PM Peak Fatal &
Intersection Type Hour Hour Total Injury
Traffic Signal 0.84 0.81 181 44
Unsignalized RCUT 4.56 3.61 n/a n/a
Signalized RCUT 1.07 1.11 294 86
Median U-Turn 1.10 1.11 154 31
Roundabout (2x2) 1.00 1.01 290 53

Red font denotes a v/c ratio > 1.00
Lowest number of crashes of all alternatives analyzed
n/a = Not available (No safety performance function)

The CAP-X and SPICE analysis summary sheets for the SR 17 intersection are provided in Appendix B.

The unsignalized RCUT intersection is not recommended for any additional evaluation due to the
severe overcapacity conditions that are projected to occur in the design year. The signalized RCUT
intersection is also not recommended for any additional evaluation due to the large number of fatal
and injury crashes projected to occur over the 20-year time period (2025 — 2045). The implementation
of a MUT intersection would result in northbound u-turn volumes equal to 498 vehicles in the a.m. peak
hour and 459 vehicles in the p.m. peak hour. The southbound u-turn volumes would be equal to 462
vehicles in the a.m. peak hour and 474 vehicles in the p.m. peak hour. This would result in over 900
vehicles making u-turn movements on SR 17 during both peak hours. Additional traffic signals would
be required on SR 17 north and south of the SR 544 intersection to provide adequate capacity for
these u-turn movements. Based on the magnitude of the u-turn volumes and the opposing through
volumes, it might be necessary to widen SR 17 and provide two through lanes in advance of the u-
turn lanes. Bulb-outs would also need to be provided on SR 17 at these additional signalized
intersections to ensure that the u-turning vehicles would be able to stay on the roadway pavement
while making these movements. This would result in the need for additional right-of-way. Based on
these considerations, a MUT intersection is not recommended for any additional evaluation.

Detailed peak hour traffic analyses were subsequently conducted for a conventional signalized
intersection and a roundabout using the SYNCHRO and SIDRA software, respectively. The results of
these detailed analyses are summarized in Table 2. The average overall intersection delays for the
signalized intersection are projected to be equal to 55.7 seconds per vehicle in the a.m. peak hour
and 49.6 seconds per vehicle in the p.m. peak hour. The northbound and eastbound left-turn
movements are both projected to operate slightly overcapacity in the a.m. peak hour, with v/c ratios
equal to 1.03 and 1.05, respectively. The average overall intersection delays for the roundabout are
projected to be equal to 53.2 seconds per vehicle in the a.m. peak hour and 46.9 seconds per vehicle
in the p.m. peak hour. The westbound movements are projected to operate slightly overcapacity in
the a.m. peak hour with a v/c ratio equal to 1.04. No movements are projected to operate over
capacity in the p.m. peak hour with either alternative. The SYNCHRO and SIDRA intersection analysis
summary sheefts for the SR 17 intersection are provided in Appendix C.
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Table 2: Design Year (2045) Peak Hour Operational Analysis Summary - SR 544/SR 17 Intersection

AM Peak Hour

Signalized Intersection Roundabout
Intersection Movement V/C Avg. Delay LOS V/C Avg. Delay LOS
NB LT 1.03 106.7 F 0.94 57.7 F
NB TH 0.48 36.7 D 0.94 59.0 F
NB RT 0.48 36.7 D 0.94 57.4 F
NB Approach n/a 68.4 E n/a 58.2 F
SBLT 0.25 27.7 C 0.87 47.7 E
SBTH 0.90 74.4 E 0.87 47.9 E
SBRT 0.25 0.4 A 0.87 43.5 E
SB Approach n/a 36.2 D n/a 45.8 E
SR 17 WB LT 0.31 21.5 C 1.04 93.8 F
WB TH 0.98 75.4 E 1.04 91.2 F
WB RT 0.31 34.7 C 1.04 94.4 F
WB Approach n/a 61.9 E n/a 92.1 F
EBLT 1.05 112.0 F 0.84 29.2 D
EBTH 0.68 37.6 D 0.84 30.5 D
EB RT 0.48 17.8 B 0.84 32.5 D
EB Approach n/a 54.6 D n/a 30.7 D
ALL 0.90 55.7 E n/a 53.2 F
PM Peak Hour
Signalized Intersection Roundabout
Intersection Movement V/C Avg. Delay LOS V/C Avg. Delay LOS
NB LT 0.88 75.1 E 0.87 46.3 E
NB TH 0.41 31.6 C 0.87 47.0 E
NB RT 0.41 31.6 C 0.87 47.2 E
NB Approach n/a 50.7 D n/a 46.8 E
SBLT 0.31 24.3 C 0.90 46.4 E
SBTH 0.87 61.1 E 0.90 46.7 E
SBRT 0.29 0.5 A 0.90 43.0 E
SB Approach n/a 29.6 C n/a 45.0 E
SR 17 WB LT 0.72 49.0 D 0.73 30.0 D
WB TH 0.97 76.4 E 0.73 28.4 D
WB RT 0.21 34.4 C 0.73 32.0 D
WB Approach n/a 66.5 E n/a 29.1 D
EBLT 0.92 79.8 E 0.99 54.9 F
EBTH 0.94 62.2 E 0.99 56.2 F
EB RT 0.57 22.2 C 0.99 58.6 F
EB Approach n/a 54.1 D n/a 56.7 F
ALL 0.89 49.6 D n/a 46.9 E
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The roundabout and signalized intersection alternatives are illustrated in Appendix D. The roundabout
is shifted to the west of the existing intersection to avoid any right-of-way impacts to the post office.
This westward shift results in right-of-way impacts to the Lamb of God Lutheran Church in the northwest
quadrant, as well as two residential relocations in the southwest quadrant. Two-lane approaches are
needed on all four legs of the roundabout to accommodate the design year peak hour volumes. This
results in the need to widen SR 17 and CR 544 (an off-system roadway). The implementation of a
roundabout at this intersection could also create problems for vehicles that exit the post office via
Verano Drive and travel south on SR 17. The signalized intersection alternative retains the existing
geometry on the east leg of the intersection to avoid any right-of-way impacts to the post office and
requires less right-of-way in the southwest and northwest quadrants as compared to the roundabout.
The signalized intersection concept graphic also shows that the lengths of the westbound left-turn
lane at the SR 544/SR 17 intersection and the eastbound left-turn lane at the post office entrance can
be increased with this alternative.

RECOMMENDED INTERSECTION CONTROL STRATEGY

As stated above, the roundabout alternative has larger right-of-way impacts than the signalized
intersection and would result in several residential relocations. Since the signalized intersection is
projected to have a lower number of injury and fatal crashes, will require a smaller amount of
additional right-of-way, and will not require any widening on the east leg of the intersection (i.e., CR
544), it is the recommended intersection control strategy for the SR 17 intersection.
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Appendix A

Existing and Future Year Traffic Volumes
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SR 544/SR 17 INTERSECTION
DESIGN YEAR (2045) PEAK HOUR APPROACH TRUCK PERCENTAGES

AM PEAK HOUR

EBLT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
398 8.0% 464 8.0% 407 5.0% 1269 89.31 7.0%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
82 5.0% 536 8.0% 145 8.0% 763 58.58 7.7%
NBLT TH NB RT NB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
416 8.0% 398 5.0% 104 8.0% 918 61.5 6.7%
SBLT TH SBRT SB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
64 8.0% 348 8.0% 356 8.0% 768 61.44 8.0%
PM PEAK HOUR
EBLT TH EBRT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
379 3.0% 594 5.0% 458 4.0% 1431 59.39 4.2%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Voal, Truck Vol.| Truck %
103 4.0% 482 5.0% 92 3.0% 677 30.98 4.6%
NB LT TH NB RT NB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
356 5.0% 334 4.0% 120 5.0% 810 37.16 4.6%
SBLT TH SB RT SB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
95 5.0% 415 3.0% 431 5.0% 941 38.75 4.1%




Appendix B
CAP-X and SPICE Analysis Summary Sheets



Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/SR 17
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 4
Major Street Direction North-South
Volume (Veh'hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 398 464 407 7.00% 0.00%
Westbound 0 82 536 145 8.00% 0.00%
Southbound 0 64 348 356 8.00% 0.00%
Northbound| 0 416 398 104 7.00% 0.00%
Adustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3R-Suburban Residential

2-phase signal Suggested = 1800 1800

Critice_zrlhl_rigso\llé)lume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overall vic v/C Multimodal Pedestrian Bicycle Transit
TYPE OF INTERSECTION . . Accommodation Accommodation Accommodatio
Ratio Ranking Score s s ns
Traffic Signal 084 [ 1 4.8 Fair Fair Good
2X2 100 [ 2 5.6 Fair Good Good
olgnalized Restricted Crossing U-Turn N A
o 107 [ 3 6.3 Good Good Fair
Median U-Turn N-S 110 | a4 6.3 Good Good Fair
Unsignalized Restricted Crossing U- 4.56 | 5 4.4 Fair Fair Fair

Turn N-S




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/SR 17
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 4
Major Street Direction: North-South
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 398 464 407 7.00% 0.00%
Westbound 0 82 536 145 8.00% 0.00%
Southbound 0 64 348 356 8.00% 0.00%
Northbound 0 416 398 104 7.00% 0.00%
Adesiment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3R-Suburban Residential

2-phase signal Suggested = 1800 1800

Criticz_arlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound Southbound Eastbound Westbound

TYPE OF INTERSECTION Sheet UILITIRIUTLITIRIUILTITIRIUILTITIR

Traffic Signal FULL 2(2(0 1[(1[1 2111 111]1

Signalized Restricted Crossing U-Turn N-S | 112121011111 1]1 2 2
Unsignalized Restricted Crossing U-Turn N-S 111121011111 1]1 1 1
Median U-Turn N-S 1 2(0(1 111 111 111

umber of Lanes for Interchanges
Northbound Southbound Eastbound Westbound
UJL]JT]IRJUJL]ITIRJUJL]T]IRJUJL]TIR

TYPE OF INTERCHANGE Sheet




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

Results for Non-roundabout Intersections
w 2] (2]
£ c c
£a = =
LD LD Zone 3 (East) [ Zone 4 (West) £0nE S g a8 23 =3
TYPE OF INTERSECTION Sheet (Nouh} {Scuth] (Center) loveravicRatio] §2 | 58 | 58
2 E o E (==
o 9 o o
o Q Q
o Q Q
cv | vic [cwv | wic [ cwv | wvic [ cuv | wie | cwv | wie = g g
Traffic Signal FULL 1426 | 0.84 0.84 Falr Falr Good
Signalized Restricted Crossing U-Turn N-S 1664 | 092 | 1644 | 0.91 | 1199 | 0.67 : 0 0 Good Good Falr
Unsignalized Restricted Crossing U-Turn N-S 0 98 69 6 4.56 46 2 4.56 Falr Falr Falr
Median U-Turn N-S 1497 | 083 | 1110 | 0.62 988 i 0 Goed Good Falr




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

] [] 0

E < <

=2 ] ]

] o 8 =&

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) g § 3 E 3 a 3
ROUNDABOUT 2 £ o E S E
@ E o E - £

=8| 3| 8

Qo Qo

Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 < g g

2X2 0.85 0.84 1.00 0.98 0.90 0.90 0.81 0.84 1.00 Fair Good Good

Results for Interchang

Zone 1 (Rt} Zone 2 (Lt}]Zone 3 (Ctr.JZoned4 (Ctr.]Zone5 (Lt} Zone 6 (Rt

Mrg) Mrg) 1) ?) Mrg) Mrg) Overall vic Ratio

TYPE OF INTERCHANGE Sheet

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV | VIC | CLV | VIC |CLV | VIC | CLV | VIC | CLV | VIC CLV| viC




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/SR 17
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 4
Major Street Direction North-South
Volume (Veh'hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 379 594 458 4.00% 0.00%
Westbound 0 103 482 92 5.00% 0.00%
Southbound 0 95 415 431 4.00% 0.00%
Northbound| 0 356 334 120 5.00% 0.00%
Adustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3R-Suburban Residential
2-phase signal Suggested = 1800 1800
Critice_zrlhl_rigso\llé)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overall vic v/C Multimodal Pedestrian Bicycle Transit
TYPE OF INTERSECTION . . Accommodation Accommodation Accommodatio
Ratio Ranking Score s s ns
Traffic Signal 081 [ 1 4.8 Fair Fair Good
2X2 101 | 2 5.6 Fair Good Good
olgnalized Restricted Crossing U-Turn N A
o 111 [ 3 6.3 Good Good Fair
Median U-Turn N-S 111 [ 3 6.3 Good Good Fair
Unsignalized Restricted Crossing U- 3.61 | 5 4.4 Fair Fair Fair

Turn N-S




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/SR 17
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 4
Major Street Direction: North-South
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 379 594 458 4.00% 0.00%
Westbound 0 103 482 92 5.00% 0.00%
Southbound 0 95 415 431 4.00% 0.00%
Northbound 0 356 334 120 5.00% 0.00%
Adesiment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3R-Suburban Residential
2-phase signal Suggested = 1800 1800
Criticz_arlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound Southbound Eastbound Westbound

TYPE OF INTERSECTION Sheet UILITIRIUTLITIRIUILTITIRIUILTITIR

Traffic Signal FULL 2(2(0 1[(1[1 2111 111]1

Signalized Restricted Crossing U-Turn N-S | 112121011111 1]1 2 2
Unsignalized Restricted Crossing U-Turn N-S 111121011111 1]1 1 1
Median U-Turn N-S 1 2(0(1 111 111 111

umber of Lanes for Interchanges
Northbound Southbound Eastbound Westbound
UJL]JT]IRJUJL]ITIRJUJL]T]IRJUJL]TIR

TYPE OF INTERCHANGE Sheet




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

Results for Non-roundabout Intersections
w 2] (2]
£ c c
£a = =
Lt CElLt Zone 3 (East) | Zone 4 (West) Zone S g a8 23 =3
TYPE OF INTERSECTION Sheet (Nouh} {Scuth] (Center) loveravicRatio] §2 | 58 | 58
2 E o E (==
o 9 o o
o Q Q
o Q Q
cw | vic [cwv | vic [cwv | vic [ cv | wic | ey | wic e g g
Traffic Signal FULL 1311 | 081 0.81 Falr Falr Good
Signalized Restricted Crossing U-Turn N-S 1747 | 097 | 1691 094 | 1294 | 0.72 998 Good Good Falr
Unsignalized Restricted Crossing U-Turn N-S 0 0 6 Falr Falr Falr
Median U-Turn N-S 1582 | 0.88 1042 | 0.58 99 Gend Good Falr




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

w [] 0

E < <

=2 ] ]

] o 8 =&

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) g § 3 E 3 a 3
ROUNDABOUT 2 £ o E S E
@ E o E - £

=8| 3| 8

Qo Qo

Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 < g g

2X2 0.89 0.89 0.73 0.72 0.87 0.86 0.98 0 Fair Good Good

Results for Interchang

Zone 1 (Rt} Zone 2 (Lt}]Zone 3 (Ctr.JZoned4 (Ctr.]Zone5 (Lt} Zone 6 (Rt
Mrg) Mrg) 1) 2) Mrg) Mrg)

TYPE OF INTERCHANGE Sheet Overall v/c Ratio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV | VIC | CLV | VIC |CLV | VIC | CLV | VIC | CLV | VIC CLV| VIC|




Federal Highway Administration (FHWA)
Safety Performance for Intersection Control Evaluation Tool

Results

Summary of crash prediction results for each alternative

Project Information

Project Name:

SR 544 PD&E Study from MLK Blvd to SR 17

Type

At-Grade Intersections

Intersection: SR 544/SR 17 Opening Year 2025

Agency: FDOT District One Design Year 2045

Project Reference: FPID No.: 440273-1-22-01 Facility Type On Urban and Suburban Arterial
City: Polk County Number of Legs 4-leg

State: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 8/11/2021 # of Major Street Lanes (both directions) 5 or fewer

Analyst: AIM Engineering & Surveying, Inc. Major Street Approach Speed Less than 55 mph

Crash Prediction Summary

. . o AADT Within Prediction .
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank Range? Source of Prediction
- Total 5.82 11.55 180.98 .
Traffic Signal T 140 Py, 4379 2 Yes Calibrated SPF w/ EB
9.52 18.19 289.60 .
2-lane Roundabout lctall 3 No Uncalibrated SPF
Fatal & Injury 1.68 3.44 53.30
Total 4.95 9.82 153.83
Median U-Turn (MUT) N/A CMF
{ ) Fatal & Injury 0.98 1.97 30.65 1 /
Total 8.61 19.88 293.78 .
Signalized RCUT
ignalize T ,m 509 6.2 4 No Uncalibrated SPF
Total No SPF No SPF No SPF "
Unsignalized RCUT -
nsignalize Tl &y No SPF No SPF No SPF No Uncalibrated SPF




Appendix C
SYNCHRO and SIDRA Analysis Summary Sheets



Lanes, Volumes, Timings

24: SR 17 & SR 544/CR 544 06/10/2021
A i e A St T IR

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations w5 4 f % 4 f %N 4 % 4 o

Traffic Volume (vph) 398 464 407 82 536 145 416 398 104 64 348 356

Future Volume (vph) 398 464 407 82 536 145 416 398 104 64 348 356

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 150 1000 175 725 350 0 300 235

Storage Lanes 2 1 1 1 2 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 %000 000 1000 0o 1o0E 08h  0i8s - @8h 1000 1000 100

Frt 0.850 0.850 0.969 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3242 1759 1538 1719 1759 1495 3242 3312 0 1671 1759 1495

Flt Permitted 0.950 0.336 0.950 0.456

Satd. Flow (perm) 3242 1759 1538 608 1759 1495 3242 3312 0 802 1759 1495

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR)

Link Speed (mph) 45 45 45 45

Link Distance (ft) 2869 932 1226 1438

Travel Time (s) 435 141 18.6 21.8

Peak Hour Factor 095 095 0.95 0.95 095 095 095 095 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 8% 8% 5% 5% 8% 8% 8% 5% 8% 8% 8% 8%

Adi. Flow (vph) 419 488 428 86 564 153 438 419 109 67 366 375

Shared Lane Traffic (%)

Lane Group Flow (vph) 419 488 428 86 564 163 438 528 0 67 366 375

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left  Left Right Left Left  Right Left  Left Right  Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor o0l 0o 2000 100 4000 109 eer 0l 800 400 008 100

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left  Thru Right Left ~ Thru Right Left ~ Thru Left  Thru  Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex, Cl*Ex ChEx ClEx CltEx’ ClEx CRHEx CltEx CltEx Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex CIHEX Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm  Prot NA pm+pt NA  Free

Protected Phases 7 4 5 3 8 5 2 1 6

Build Alt. 2 2045 AM Peak SR 17 & SR 544
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Lanes, Volumes, Timings

24: SR 17 & SR 544/CR 544 06/10/2021
" T A el N N R I

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S8BR
Permitted Phases 4 8 8 6 Free
Detector Phase 7 4 5 3 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 110 240 110 10 240 240 110 240 11.0 240

Total Split (s) 220 590 230 120 490 490 230 470 120 360

Total Split (%) 16.9% 454% 17.7% 92% 37.7% 37.7% 17.7% 36.2% 92% 27.71%
Maximum Green (s) 160 530 17.0 60 430 430 170 41.0 60 300

Yellow Time (s) 45 45 45 45 45 45 45 45 45 45

All-Red Time (s) 1.5 1.5 15 1.5 1.5 1.5 1.5 15 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Max None  Max

Act Effct Green (s) 1600 526 756 486 426 426 7.0 434 360 30,00 1296
Actuated g/C Ratio 012 041 058 038 033 033 013 033 028 023 1.00
v/c Ratio 1657 ~'068) 048" 1031 T Ti0G8T 08l 1030 048 025 090 025
Control Delay 1120 376 178 215 754 347 1067 367 217 744 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1120 376 178 215 754 347 1067 367 217 744 0.4
LOS F D B C E C F D (o E A
Approach Delay 54.6 61.9 68.4 36.2
Approach LOS D E E D

90th %ile Green (s) 160 530 170 60 430 430 170 410 6.0 300

90th %ile Term Code Max Hold Max Max Max Max Max MaxR Max MaxR

70th %ile Green (s) 160 530 170 60 430 430 170 410 60 300

70th %ile Term Code Max Hold Max Max Max Max Max MaxR Max MaxR

50th %ile Green (s) 160 530 170 60 430 430 170 410 60 300

50th %ile Term Code Max  Hold Max Max Max Max  Max MaxR Max MaxR

30th %ile Green (s) 160 530 170 60 430 430 170 410 60 300

30th %ile Term Code Max Hold Max Max Max Max Max MaxR Max MaxR

10th %ile Green (s) 160 51.0 170 60 410 4.0 170 53.0 00 300

10th %ile Term Code Max Hold Max Max Gap Gap Max Hold Skip  MaxR

Stops (vph) 346 376 228 51 471 107 364 391 45 31 0
Fuel Used(gal) 39 39 32 1 17 3 17 13 2 12 3
CO Emissions (g/hr) 2754 2706 2212 104 1211 226 1179 881 106 866 234
NOx Emissions (g/hr) 536 527 430 20 236 44 229 171 21 168 46
VOC Emissions (g/hr) 638 627 513 24 281 52 273 204 25 201 54
Dilemma Vehicles (#) 0 14 0 0 19 0 0 19 0 13 0
Queue Length 50th (ft) ~197 333 198 37 467 96 ~204 190 34 302 0
Queue Length 95th (ft) #303 461 283 67  #704 156 #311 246 66  #483 0
Internal Link Dist (ft) 2789 852 1146 1358

Turn Bay Length (ft) 150 1000 175 725 350 300 235
Base Capacity (vph) 400 719 897 279 583 496 424 1109 263 406 1495
Starvation Cap Reductn 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
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Build Alt. 2 2045 AM Peak SR 17 & SR 544
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Lanes, Volumes, Timings
24: SR 17 & SR 544/CR 544 06/10/2021

097

I N e s i, * .,

Cycle Length: 130

Actuated Cycle Length: 129.6

Natural Cycle: 110

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.05

Intersection Signal Delay: 55.7 Intersection LOS: E
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15

50th %ile Actuated Cycle: 130

70th %ile Actuated Cycle: 130

50th %ile Actuated Cycle: 130

30th %ile Actuated Cycle: 130

10th %ile Actuated Cycle: 128

~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  24: SR 17 & SR 544/CR 544

Build Alt. 2 2045 AM Peak SR 17 & SR 544 Synchro 11 Report
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Lanes, Volumes, Timings

24: SR 17 & SR 544/CR 544 06/09/2021
# o W AN t ~ | 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR

Lane Configurations b i 4 ' 5. % F % 4 % 4 '

Traffic Volume (vph) 379 594 458 103 482 92 356° 334 120 95 415 7 431

Future Volume (vph) 379 594 458 103 482 92 356 334 120 95 415 431

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900

Storage Length (ff) 150 1000 175 725 350 0 300 235

Storage Lanes 2 1 1 1 2 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 400" 4007 4000 00T S1007% 097 - 095  0:95 - 00 1000 100

Frt 0.850 0.850 0.960 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3400 1810 1553 1736 1810 1568 3335 3324 0 1719 1845 1538

Flt Permitted 0.950 0.119 0.950 0.483

Satd. Fiow (perm) 3400 1810 1553 217 1810 1568 3335 3324 0 874 1845 1538

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR)

Link Speed (mph) 45 45 45 45

Link Distance (ft) 2869 932 1226 1438

Travel Time (s) 435 14.1 18.6 21.8

Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097

Heavy Vehicles (%) 3% 5% 4% 4% 5% 3% 5% 4% 5% 5% 3% 5%

Adi. Flow (vph) 39N 612 472 106 497 95 367 344 124 98 428 444

Shared Lane Traffic (%)

Lane Group Flow (vph) 391 612 472 106 497 95 367 468 0 98 428 444

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left  Left Right Left  Left Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1000 4060  F00°  100f 00l 000 1000 Heor 4600 fean 108r 100

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left  Thru  Right Left  Thru  Right Left  Thru Left Thru  Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex CIl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx Cl+Ex ChHEx Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CHEx CI+Ex CHEXx Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm#pt NA Perm  Prot NA pm+pt NA  Free

Protected Phases T 4 5 3 8 5 2 1 6

2045 Build Alt. 2 PM Peak SR 17 & SR 544
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Lanes, Volumes, Timings

24: SR 17 & SR 544/CR 544

06/09/2021

2y r A AN ) S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT _SBR
Permitted Phases 4 8 8 6 Free
Detector Phase 7 4 5 3 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) er 2400 40 10 2he - 240 4400 - 240 1.0 240

Total Split (s) 210 490 210 120 400 400 21.0 470 120  38.0

Total Split (%) 175% 408% 17.5% 10.0% 33.3% 33.3% 17.5% 39.2% 10.0% 31.7%
Maximum Green (s) 150 430 150 60 340 340 150 41.0 6.0 320

Yellow Time (s) 45 45 45 4.5 4.5 45 4.5 4.5 45 4.5

All-Red Time (s) 1.5 1.5 15 1.5 1.5 1.5 1.5 15 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Llag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes  Yes Yes Yes  Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Max None Max

Act Effct Green (s) 150 430 639 400 340 340 149 410 AT 201200
Actuated g/C Ratio 012 036 053 033 028 028 012 034 032 027 1.00
vic Ratio 092 ogd — 0h7Y . 072 097 021, 088 0 031 087 029
Control Delay 798 622 222 490 764 344 751 316 243 611 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 798 622 222 490 764 344 751 316 243 611 0.5
LOS E E C D E C E (] G E A
Approach Delay 54.1 66.5 50.7 296
Approach LOS D E D c

90th %ile Green (s) 150 430 150 60 340 340 150 410 60 320

90th %ile Term Code Max Max Max Max Max Max Max MaxR Max MaxR

70th %ile Green (s) 150 430 150 60 340 340 150 410 610 320

70th %ile Term Code Max Max Max Max Max Max Max MaxR Max MaxR

50th %ile Green (s) 150 430 150 6O 340 340 150 41.0 60 320

50th %ile Term Code Max Max Max Max Max Max Max MaxR Max MaxR

30th %ile Green (s) 150 430 150 60 340 340 150 410 60 320

30th %ile Term Code Max Max Max Max Max Max Max MaxR Max MaxR

10th %ile Green (s) 150 428 147 60 338 338 147 41.0 60 323

10th %ile Term Code Max Hold Gap Max Gap Gap Gap MaxR Max  Hold

Stops (vph) 343 520 302 65 423 69 327 339 68 371 0
Fuel Used(gal) 35 53 36 2 16 2 12 1 2 14 4
CO Emissions (g/hr) 2455 3691 2539 172 1095 144 863 752 154 954 284
NOx Emissions (g/hr) 478 718 494 33 213 28 168 146 30 186 55
VOC Emissions (g/hr) 569 855 588 40 254 33 200 174 36 221 66
Dilemma Vehicles (#) 0 23 0 0 18 0 0 19 0 16 0
Queue Length 50th (ft) 156 456 236 46 381 56 146 145 44 317 0
Queue Length 95th (ft) #248  #689 341 #1117  #599 103 #230 194 79 #495 0
Internal Link Dist (ft) 2789 852 1146 1358

Turn Bay Length (ft) 150 1000 175 725 350 300 235
Base Capacity (vph) 425 648 828 148 512 444 416 1135 319 493 1538
Starvation Cap Reductn 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
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

2045 Build Alt. 2 PM Peak SR 17 & SR 544

Synchro 11 Report
Page 2



Lanes, Volumes, Timings
24: SR 17 & SR 544/CR 544 06/09/2021

Area Type: Other
Cycle Length: 120

Actuated Cycle Length: 120

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97

Intersection Signal Delay: 49.6 Intersection LOS: D
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15

90th %ile Actuated Cycle: 120

70th %ile Actuated Cycle: 120

50th %ile Actuated Cycle: 120

30th %ile Actuated Cycle: 120

10th %ile Actuated Cycle: 119.8

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  24: SR 17 & SR 544/CR 544

2045 Build Alt. 2 PM Peak SR 17 & SR 544 Synchro 11 Report
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SITE LAYOUT
T Site: 104 [SR 544/SR 17 Intersection (Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoul pictures are schematic functianal drawinas reflecting input data They are not design drawings
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MOVEMENT SUMMARY

T site: 104 [SR 544/SR 17 Intersection (Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Levelof 95% BACKOF  Prop. Effective  Aver. Aven

e} VOLUMES FLOWS Satn  Delay. Service QUEUE Que Stop No, Speed
[Total  HV] ([Total HV] [Veh. Dist] Rate Cycles
vehih Vs veh/h Yo vic SEc E ft

South: SR 17

3 L2 416 8.0 438 8.0 0.943 577 LOSF 129 3435 0.93 1.72 362 188
8 T 398 5.0 419 50 0.943 590 LOSF 141 368.7 0.93 1.74 367 202
18 R2 104 8.0 109 8.0 0.943 574 LOSF 141 3687 0.93 1.74 367 198
Approach 918 67 966 6.7 0.943 582 LOSF 141 3687 0.93 173 365 195

East: CR 544

1 L2 82 5.0 86 50 1.043 938 LOSF 16.7 4414 1.00 210 505 148
6 m 536 8.0 564 8.0 1.043 912 LOSF 18.3 4875 1.00 215 5189 71560
16 R2 145 8.0 153 8.0 1.043 944 LOSF 18.3 4875 1.00 2.20 534 151
Approach 763 7.7 803 7.7 1.043 921 LOSF 18.3 4875 1.00 2.15 520 150

North: SR 17

7 L2 64 8.0 67 8.0 0.872 477 LOSE 8.3 2216 0.90 1.45 281 211
4 T 348 8.0 366 80 0.872 479 LOSE 88 2348 0.90 1.45 281 22
14 R2 356 8.0 375 8.0 0.872 435 LOSE 8.8 2348 0.89 1.46 283 214
Approach 768 8.0 808 8.0 0.872 458 LOSE 88 2348 0.90 1.46 8% M3

West: SR 544

5 L2 398 8.0 419 8.0 0.844 292 LOSD 13.7 3646 0.90 1.47 245 248
2 T1 464 8.0 488 8.0 0.844 305 LOSD 146 3830 0.91 1.47 244 255
12 R2 407 50 428 5.0 0.844 325 LOSD 146  383.0 0.91 1.47 244 255
Approach 1269 7.0 1336 7.0 0.844 307 LOSD 146  383.0 0.91 1.47 244 253

All Vehicles 3718 7.3 3914 7.3 1.043 532 LOSF 18.3 4875 093 167 339 202

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 8).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY
T site: 104 [SR 544/SR 17 Intersection (Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Lane Use and Performance

DEMAND Deg, Lane Aver,  Level of 95% BACK OF Lane  Lane Gap. Prob.
FLOWS Cap. sath Utl  Delay Service QUEUE Config Lenath  Adj. Block.
[Total HV] _ [Veh  Dist] _

~ vehlh o5 vehlh vic % SEC ft fti % Y%
South: SR 17
Lane 1 448 7.9 475 0943 100 577 LOSF 12.9 343.5 Full 1600 0.0 0.0
Lane 2° 518 56 549 0.843 100 58.7 LOSF 141 368.7 Short 1000 0.0 NA
Approach 966 6.7 0.943 58.2 LOS F 141 368.7
East: CR 544
Lane 1 374 7.3 358 1.043 100 94.0 LOS F 16.7 4414 Full 1600 0.0 0.0
Lane 2° 430 8.0 412 1.043 100 904 LOS F 18.3 487.5 Short 1000 0.0 NA
Approach 803 7.7 1.043 921 LOSF 18.3 487.5
North: SR 17
Lane 1 378 8.0 433 0.872 100 477 LOS E 8.3 2216 Full 1600 0.0 0.0
Lane 2" 431 8.0 494 0872 100 442 LOSE 8.8 2348 Short 1000 0.0 NA
Approach 808 8.0 0.872 458 LOSE 8.8 2348
West: SR 544
Lane 1 632 8.0 749 0844 100 29.2 LOSD 13.7 3646 Full 1600 0.0 0.0
Lane 2" 704 6.2 834 0844 100 321 LOSD 146 383.0 Full 1600 0.0 0.0
Approach 1336 7.0 0.844 307 LOSD 14.6 383.0
Intersection 3914 73 1.043 532 LOSF 18.3 487.5

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/ic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula,

Gap-Acceptance Capacity: Traditional M1,

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

South: SR 17

Mov. R2 Total %HV Deg. Lane Prob: Ov
Cap. Satn Ul SLOv. Lane

From

ToOExég veh/h vic % %  No.

Lane 1 438 10 - 448 7.9 475 0.943 100 NA  NA

Lane 2 - 409 109 518 5.6 549 0943 100 0.0 1

Approach 438 419 109 966 6.7 0.943

East: CR 544

R2 Total g. lLane Prob. Ov.



Satn Ut SLOv: Lane
Cap. \Vic % %  No.

veh/h
Lane 1 86 287 - 374 13 358 1.043 100 NA NA
Lane 2 - 277 153 430 80 412 1043 100 00 1
Approach 86 564 153 803 7.7 1.043

North: SR 17
Moy. ; - ' Deg. Lane Prob.

Satn Util. SLOw.
'IF';ol?xg vic % %
Lane 1 67 310 - 378 80 433 0872 100 NA NA
Lane 2 - B8 375 431 80 494 0872 100 0.0 1
Approach 67 366 375 808 8.0 0.872
West: SR 544

R2 Total

Lane 1 419 213 - B32 8.0 749 0844 100 NA  NA
Lane 2 - 275 428 704 6.2 834 0.844 100 NA  NA
Approach 419 488 428 1336 7.0 0.844

Total %HV Deg.Satn (vic)
Intersection 3914 7.3 1.043

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Exit Short Percent Opposing Critical Follow-up Lane Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rate Gap Headway Flow Satn Delay Delay

Number Length  Lane Rate
ft Yaveh/n pcu/h Sec sec veh/h veh/h. wv/c sec sec

South Exit: SR 17
Merge Type: Priority

Exit Short Lane 2 1000 0.0 393 422 3.00 2,00 484 1420 0.341 25 5.5
Merge Lane 1 - 100.0 Merge Lane is not Opposed 393 18000.218 0.0 0.0
East Exit: CR 544

Merge Type: Priority

Exit Short Lane 2 1000 0.0 281 303 3.00 200 385 1619 0.253 24 44
Merge Lane 1 - 100.0 Merge Lane is not Opposed 281 1800 0.156 0.0 0.0
North Exit: SR 17

Merge Type: Priority

Exit Short Lane 2 1000 0.0 429 463 3.00 2.00 555 1388 0.400 286 6.3
Merge Lane 1 - 1000 Merge Lane is not Opposed 429  18000.238 0.0 0.0
West Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.

Full Length Lane 2 Merge Analysis not applied.
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SITE LAYOUT
T site: 104 [SR 544/SR 17 Intersection (Site Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoul pictures are schemahic lunchenal drawings reflecting input data They are nal design drawings
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MOVEMENT SUMMARY
7 Site: 104 [SR 544/SR 17 Intersection (Site Folder: General)]
Design Year (2045) PM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Vehicle Movement Performance
MoV Tufn INPUT DEMAND Degi  'Aver. Levelof  B5%BACKOF  Prop. Efiective Aver.
|2} VOLUMES FLOWS Sath  Delay Service QUEUE Que Stop No.
{Total HV] [Total HVI : {Veh, Dist] Rate (Cycles
vehih Ya vehit Yo Vic Sec VER ft
South: SR 17
3 L2 356 5.0 3687 50 0.869 463 LOSE 85 2214 0.92 1.44 276 207
8 T1 334 4.0 344 4.0 0.869 470 LOSE 9.1 2345 0.91 145 277 223
18 R2 120 50 124 50 0.869 472 LOSE 9.1 2345 091 145 278 219

35 AC neea AG R IODOSE aq 934 & 0o1 144 277 215

ba 217 [SR= v F9.0 [ i = = L e B (P L ~

n A
v =0 8

1 L2 103 4.0 106 4.0 0.725 300 LOSD 49 1273 0.86 1.15 1.87 250
6 T1 482 50 497 5.0 0.725 284 LOSD 5:1 132.5 0.85 1.14 1.86 257
16 R2 92 3.0 95 3.0 0.725 320 LOSD 5.1 132.5 0.84 1.13 1.85 2586
Approach 677 46 698 46 0.725 291 LOSD 5:1 1325 085 1.14 1.86 256

North: SR 17

fi L2 95 5.0 98 5.0 0.896 464 LOSE 109 2809 0.92 1.53 300 214
4 T 415 3.0 428 3.0 0.896 467 LOSE 1.5 2977 0.92 1.53 3.00 215
14 R2 431 50 444 50 0.896 430 LOSE 1.5 297.7 0.91 1.5 305 215
Approach 941 41 970 41 0.896 450 LOSE M5 2977 0.92 1.54 302 215

West: SR 544

5 L2 379 3.0 391 3.0 0.989 549 LOSF 263 6774 1.00 2.10 424 196
2 T 594 50 612 5.0 0.989 56.2 LOSF 280 7244 1.00 213 428 198
12 R2 458 4.0 472 4.0 0.989 586 LOSF 280 7244 1.00 215 433 198
Approach 1431 42 1475 42 0.989 567 LOSF 280 7244 1.00 213 429 168

All Vehicles 3859 43 3978 43 0.989 469 LOSE 280 7244 0.93 1.67 323 214

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

T’ Site: 104 [SR 544/SR 17 Intersection (Site Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Lane Use and Performance

DEMAND . Deg. Lane Aver Level of 95% BACKOF  Lane ILane  Gap. Prob,
FLOWS Cap.  Satn Utl.  Delay Service QUEUE Config Length  Adj, Block.

[Total HV] [Veh Dist |

veh/h % veh/h e o sec ft ft S %
South: SR 17
Lane 1 389 49 447 0.869 100 46.3 LOS E 8.5 2214 Full 1600 0.0 0.0
Lane 2" 446 43 513 0.86% 100 471 LOSE 9.1 2345 Short 1000 0.0 NA
Approach 835 46 0.869 468 LOSE 9.1 2345
East: CR 544
Lane 1 326 47 449 0725 100 300 LOSD 49 127.3 Full 1600 0.0 0.0
Lane 2° 372 45 513 0.725 100 283 LOSD b.A 1325 Short 1000 0.0 NA
Approach 698 46 0.725 291 LOSD 51 132.5
North: SR 17
Lane 1 459 34 512 0.8%6 100 46.3 LOSE 10.9 280.9 Full 1600 0.0 0.0
Lane 2 51 4.7 571 089 100 43.8 LOSE 1.5 297.7 Short 1000 0.0 NA
Approach 970 41 0.896 45.0 LOSE 1.5 297.7
West: SR 544
Lane 1 704 3.9 712 0.989 100 54.9 LOS F 263 677.4 Full 1600 0.0 0.0
Lane 2° 772 4.4 780 0.989 100 58.2 LOS F 28.0 724.4 Full 1600 0.0 0.0
Approach 1475 42 0.989 56.7 LOSF 280 724.4
Intersection 3978 43 0.989 46.9 LOSE 28.0 724 4

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if vic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6,

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

South: SR 17

Mov. L2 ' RZ2 Total %HV Deg. Lane Prob. Qw
, Cap. Sath Utl.'SLOv. Lane

From S ! Afl i

To Exit veh/h.  vie % % No.

Lane 1 367 22 - 389 4.9 447 0.869 100 NA  NA

Lane 2 - 322 124 446 43 513 0.869 100 0.0 1

Approach 367 344 124 B35 4.6 0.869

East: CR 544

Total



Util. SLOv. Lane
i % No:

Lane 1 106 220 - 326 4.7 449 0.725 100 NA NA
Lane 2 - 2T 95 372 4.5 513 0725 100 0.0 1
Approach 106 497 95 698 46 0.725

North: SR 17

Total . Lane Frob.
Ersm N Util. SL Ov.
To EXit: '
Lane 1 98 361 - 459 34 512 0.898 100 NA NA
Lane 2 - 67 444 511 4.7 571 0.896 100 0.0 1
Approach 98 428 444 970 41 0.896

West; SR 544

Total

From'W
To Exit:
Lane 1 391 313 - 704 3.9 712 0.989 100 NA NA
Lane 2 - 299 472 772 44 780 0.989 100 NA NA
Approach 391 612 472 1475 42 0.989

TJotal %HV Deg.Satn (vic)
Intersection 3978 4.3 0.989

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis

Exit? I Short IPareant  Opposing Criticall "Follow-tup Lane Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rate Gap Headway Flow Satn Delay Delay
Number Length Lane Rate
2% veh/h peulh sec secveh/h veh/h wv/c sec sec

South Exit: SR 17
Merge Type: Priority

Exit Short Lane 2 1000 0.0 467 482 3.00 200 539 13730393 26 6.3
Merge Lane 1 - 100.0 Merge Lane is not Opposed 467 18000259 0.0 0.0
East Exit: CR 544

Merge Type: Priority

Exit Short Lane 2 1000 0.0 411 432 3.00 200 423 14130299 25 51
Merge Lane 1 - 100.0 Merge Lane is not Opposed 411 1800 0.228 0.0 0.0

North Exit: SR 17

Merge Type: Priority

Exit Short Lane 2 1000 0.0 413 425 3.00 200 417 14180294 25 5.1
Merge Lane 1 - 1000 Merge Lane is not Opposed 413 1800 0.229 0.0 0.0
West Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.

Full Length Lane 2 Merge Analysis not applied.
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Appendix D

Roundabout and Signalized Intersection Preliminary Geometric Concepts



Proposed R/W Line
Existing R/W Line
Property Line

U e EN ™ ' s 3 us ; R Proposed Roadway

FEm— - . ¥ s -

F B P i Sidewalk /Shared-Use Path

» o ¢ :

Source: Aerisl FDOT, Polk County 2020
[ REVIAIONS ENGINEER OF RECOAD STATE OF FLORID:
[oaTE DESCRIFTION GATE DESCAIFTION Nark D. Hates, BE DEPARTMINT O TRANS PORTATION SR 644 PDRE STUDY s',',:'_'
gl c,::fg:f."n,‘ﬂ:‘.’mr,,._ inc 5 lid THARETAL PROTEEY 16 SR 17 INTERSECTION
S AT L ot T R s PoLx woszrarzzol | ROUNDABOUT ALTERNATIVE 4
LTINS AN L _INTL CTTONS I




Proposed R/W Line
Existing R/W Line
Property Line

Prop d Roadway
Sidewalk/Shared-Use Path

5 gp 4

| .
Source: Aerial FDOT, Polk County 2020

VT ERCINEER OF RECOAD T PR e
— BESCRIETION aTe QESERTIIAY Mark D. Nales, PE DEPARTMENT OF TRANSPORTATION SR 544 PD&E STUDY i
PE No. 62430
tmeoad Consulting Engineers, lar L Lid AR TAL SR 17 INTERSECTION
000 Dovera Drive, Suite 200
viote. Florias 35765 544 PoLK i i SIGNALIZED ALTERNATIVE 2
0L ITALST AN Tagnalizea A T L _INTL CTIONS



DocuSign Envelope ID: 0D3C25DC-0693-46D6-9CC2-327F02979A82

Florida Department of Transportation
Intersection Control Evaluation (ICE) Form
Stage 1: Screening

Intersection Control Evaluation Form 750-010-30

To fuffill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed
forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's approval. Selections must be
made in the "Intersection Type" and "Project Funding Source" cells below for the appropriate Stage 1 and Stage 2 forms to fully populate.

Project Name SR 544 PD&E Study (Brenton Manor Avenue Intersection) FDOT Project # 440273-1-22-01
Submitted By G. Root/A. Senyushkina Agency/Company AIM Engineering & Surveying | Datel 1/23/2024
Email g.root@aimengr.com FDOT District| ~ District1 | County| Polk

Project Locality (City/Town/Village )| Winter Haven

FDOT Context Classificationl C3C - Suburban Commercial "

Project Typel Corridor Improvement Project

The purpose of this project is to widen SR 544 (currently a two-lane divided roadway) to a four-lane divided roadway.
Project Purpose (What The need for additional capacity on SR 544 is due to the additional traffic volumes projected to travel on this roadway
is the catalyst for this project and why is it [3S @ result of the future growth in residential and non-residential land uses projected by the Polk Transportation
being undertaken? )|Planning Organization. This project will also enhance mobility options for pedestrians and bicyclists by providing
facilities where they do not currently exist.

Intersection Typel At-Grade Intersection

Project Funding Source Federal

South State Bank is in the southeast quadrant of the intersection. A car wash/oil change business and a small
restaurant are in the southwest quadrant. The land on the north side of SR 544 is currently undeveloped. A commercial
vehicle parking facility is located on the east side of Brenton Manor Avenue south of the bank.

Project Setting Description
(Describe the area surrounding the
intersection )

There is an existing sidewalk on the south side of SR 544 both west and east of Brenton Manor Avenue. There is also
a designated bicycle lane on the south side of SR 544. There is no fixed route transit service on this portion of SR 544.
Pedestrian and bicyclist activity in this area is low. The potential for increased levels of bike/ped activity to occur in this
area is possible since the proposed roadway improvements include 10-foot shared use paths on both sides of SR 544.

Multimodal Context

(Describe the pedestrian, bicycle, and
transit activity in the area and the potential
for activity based on surrounding land uses
and development patterns)

Major Street Information
Lucerne Park Road | Milepost 9.661

Route #:| SR 544 | Route Name(s)l

Existing Control Typel Signal Existing AADT 27,000 Design Year AADT| 43,000
Design Vehiclel Florida Interstate Semitrailer (WB-62FL) Control Vehicle Florida Interstate Semitrailer (WB-62FL)
Primary Functional Classification Urban Minor Arterial Design Speed (mph) 45
Secondary Functional Classification (if app.) Target Speed (mph) [if app.] 45
Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Neither side of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left Left
§ Multi-Use Path? Yes Left-Through-Right Through| 1,661 Through 1,959
Scheduled Bus Service? No Through-Right Right 158 Right 92
Bus Stop on Approach? No Right-Turn Daily Truck % 6.0%
Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Neither side of the approach Left-Turn Volumes Volumes
% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left 200 Left 112
E% Multi-Use Path? Yes Left-Through-Right Through] 1,851 Through 1,708
Scheduled Bus Service? No Through-Right Right Right
Bus Stop on Approach? No Right-Turn Daily Truck % 6.0%
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DocuSign Envelope ID: 0D3C25DC-0693-46D6-9CC2-327F02979A82

FNOT ICE: Stage 1

Minor Street Information

Route #:| n/a

| Route Name(s)l

Brenton Manor Avenue

| Milepost (if app.) n/a

Existing Control Typel

Signal

Existing AADT

3500 |

Design Year AADT 5,400

Design Vehicle | Florida Interstate Semitrailer (WB-62FL) Control Vehicle Florida Interstate Semitrailer (WB-62FL)
Primary Functional Classification Urban Local Design Speed (mph) 30
Secondary Functional Classification (if app.) Target Speed (mph) [if app.]
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Neither side of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left Left
:% Multi-Use Path? No Left-Through-Right Through Through
Scheduled Bus Service? No Through-Right Right Right
Bus Stop on Approach? No Right-Turn Daily Truck %
Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left 73 Left 150
:% Multi-Use Path? No Left-Through-Right Through Through
Scheduled Bus Service? No Through-Right Right 83 Right 137
Bus Stop on Approach? No Right-Turn Daily Truck % 4.0%
Direction Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Left-Turn Volumes Volumes
E Crosswalk on Approach? Left-Through Weekday AM Peak Weekday PM Peak
& [On-Street Bike Facilties? Through Left Left
:% Multi-Use Path? Left-Through-Right Through Through
Scheduled Bus Service? Through-Right Right Right

Bus Stop on Approach?

Right-Turn

Daily Truck %

Crash History (Existing Intersections Only)

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance,
discuss briefly here:

There were three crashes reported at or within 300 feet of this intersection during the six-year period from 2014 through 2019. These crashes resulted in one injury
and no fatalities. Two of these crashes were angle crashes and the other was a rear-end crash. There were no crashes involving bicyclists or pedestrians. None of
the crashes occueed on wet pavement and none occurred at night.
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DocuSign Envelope ID: 0D3C25DC-0693-46D6-9CC2-327F02979A82

FNOT ICE: Stage 1

Control Strategy Evaluation

Provide a brief justification as to why each of the following control strategies should be advanced or not. Justification should consider potential environmental

impacts.
CAP-X Outputs SPICE Outputs
VIC Ratio Crash Justification
Weekday AM | Weekday PM Ped Bike | Prediction | SSI | Strategy to be
Control Strategy Peak Peak Accom. | Accom.] Rank | Rank | Advanced?
A traffic signal is warranted. Not applicable.
Two-Way Stop- No
Controlled
A traffic signal is warranted. Not applicable.
All-Way Stop- No
Controlled
o MUTCD signal warrants are met per FDA signal
Signalized 067 075 508 | na 4 3 No warrant analysis. Does not provide positive speed
Control control. Highest number of fatal/injury crashes.
Inconsistent with the proposed four-laning of SR 544.
Roundabout No A one-lane (NB) x two-lane (EB/WB) roundabout is
(1-lane) over capacity in the 2045 pm pk hr.
Provides positive speed control. Lowest number of
Roundabout 0.88 0.90 4.68 458 1 1 Yes fatal & injury crashes. Highest SSI scores. Safer for
(2-lane) pedestrians.
_ The existing intersection is a T-intersection.
Median No
U-Turn
Does not provide positive speed control. Higher
.RCU.T 0.65 0.66 296 nla 2 2 No number of fatal & injury crashes compared to the
(Signalized) roundabout.
A traffic signal is warranted. Not applicable.
RCUT No
(Unsignalized)
Requires significant additional R/W.
Jughandle No
_ The existing intersection is a T-intersection.
Displaced Left-
No
Turn
) Does not provide positive sped control. Higher number
Continuous 067 0.74 265 | 433 3 4 No of fatal/injury crashes compared to the roundabout.
Green Tee ’ ’
Higher number of fatal/injury crashes compared to the
Quadrant No roundabout.
Roadway
The existing intersection is a T-intersection.
Thru-Cut No
(Signalized)
The existing intersection is a T-intersection.
Thru-Cut No
(Unsignalized)
The existing intersection is a T-intersection and the
Bowtie No cross street is the south leg.
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DocuSign Envelope ID: 0D3C25DC-0693-46D6-9CC2-327F02979A82

FNOT ICE: Stage 1

Partial Displaced
Left-Turn

No

The projected WB left-turn volumes are not high
enough to warrant/justify this type of control strategy
for the existing T-intersection.
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DocuSign Envelope ID: 0D3C25DC-0693-46D6-9CC2-327F02979A82

FNOT ICE: Stage 1

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Identified Control Strategy Approved

A roundbout would help to facilitate lower vehicle speeds east and west of this intersection and help to promote the desired target speed of 45
Comments|mph. This control strategy is projected to have the lowest number of fatal & injury crashes and the highest SSI scores of all the alternatives that
were analyzed. A two-lane x two-lane roundabout is projected to provide LOS E operations through the year 2044.

=1~

— 05/2B/2024 | 1:30 PM
DTOE Name|Mark Mathes Signature Date
- DocuSigned by:
Kevin Ingle . (
DDE Name Signature| } - Dat
onat | B lwgle 05/24/2024°7| 9:51 Am

Page 5 of 5

EDT

DT



CERTIFICATION

AGENCY: Florida Department of Transportation District One
801 North Broadway Avenue
Bartow, Florida 33831-1249

| hereby certify that | am a registered professional engineer in the State of Florida and that | have

supervised the preparation of, and approved the analysis, findings, opinions, conclusions and technical
advice hereby reported for:

REPORT: SR 544/US 27 Stage 1+ Intersection Control Evaluation (ICE)
Technical Memorandum
PROJECT: SR 544 Project Development and Environment (PD&E) Study

LOCATION: SR 544 from Martin Luther King Boulevard to SR 17
Polk County, Florida

ROADWAY ID: 16140000

MILEPOST No: 9.873

FPID No.: 440273-1-22-01

| acknowledge that the procedures and references used to develop the information contained in this

memorandum are standard to the professional practice of transportation engineering as applied through
professional judgement and experience.

. . . . . . \\‘\\6\‘( P‘ --------- E 4/ }:Z'z,
Engineer in Responsible Charge: Anastasiva A. Senyushkina SYFNCENS G,
:5:%? No. 82191 %
Professional Registration No.: 82191 Sxi * i% = Anastasiya A Senyushkina
g B i I 2023.07.28 12:20:56-04'00'
-0 Y-y
2P~  STATEOF &
A ORNP RS
Date: 7/26/2023 Sl OR ,‘_,‘.’..-‘;(,\ie




MEMORANDUM

. . Tampa Office
AIM Engineering 201 E. Kennedy Boulevard, Suite 1800
& S I Tampa, Florida 33602
A 1 RA rv 1N n 813-627-4144
EE— u ey g’ C. www.aimengr.com
Date: July 26, 2023
To: David C. Turley, P.E. - FDOT District One DEMO Project Manager
From: Greg Root/Anastasiya Senyushkina, P.E.
Subject: SR 544/US 27 Intersection (Polk County) - Stage 1+ Intersection Control Evaluation

INTRODUCTION/PROJECT BACKGROUND

This memorandum documents the Intersection Control Evaluation (ICE) conducted for the US 27 and Brenton
Manor Avenue intersections. This analysis was conducted in support of the SR 544 Project Development &
Environment (PD&E) Study from Martin Luther King Boulevard to SR 17 in Polk County. The length of this study
corridor is approximately 8.1 miles. The design year (2045) traffic projections indicate the SR 544 AADT volumes
are expected to range between 26,000 vehicles per day (vpd) and 43,000 vpd, while the US 27 AADT volumes
are expected to range between 61,000 vpd and 77,000 vpd. The results of the Stage 1 CAP-X and SPICE
analyses, as well as the more detailed traffic operations analyses conducted using the SYNCHRO/SimTraffic and
SIDRA software are included in this memorandum.

EXISTING ROADWAY/INTERSECTION CHARACTERISTICS

SR 544 is a two-lane divided roadway with 12-foot fravel lanes on the west side of US 27. There is a two-way
center left-turn lane between Hidden Cove Avenue and Brentfon Manor Avenue and a raised median between
Brenton Manor Avenue and US 27. Paved shoulders exist on both sides of the road. In addition, there is curb and
gutter and a six-foot sidewalk on the south side of the road. The paved shoulder on the south side transitions to
a designated bicycle lane at the Center State Bank entrance/exit. There is also a short, designated bicycle lane
on the north side of SR 544 just west of US 27.

On the east side of US 27, SR 544 is a two-lane undivided roadway with 12-foot fravel lanes and paved shoulders.
In the vicinity of the infersection, the shoulder on the north side of the road transitions fo a designated bicycle
lane with curb and gutter. The proposed SR 544 typical section in this area is a four-lane divided roadway that
consists of two 11-foot inside travel lanes, two 12-foot outside travel lanes, a 22-foot raised median and 10-foot
shared use paths on both sides of the road. The design speed and target speed for this typical section is 45 mph.
The context classifications for the portions of SR 544 west and east of US 27 are C3C (Suburban Commercial)
and C3R (Suburban Residential), respectively. The context classification for US 27 in the vicinity of the SR 544
intersection is C3C.

EXISTING INTERSECTION CHARACTERISTICS

The US 27 intersection is a four-legged signalized intersection. US 27 is a Strategic Intermodal System (SIS)
Highway that traverses all of Polk County. This roadway has connections with I-4, US 17-92 and SR 60 and serves
as a major regional roadway for both passenger vehicles and freight transportation. A Race Trac gas
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station/convenience store is located in the southwest quadrant of the intersection and HC Pharmacy and Gas
is located in the northwest quadrant of the infersection. A large golf cart sales business (i.e., Bargain Carts) is
also located on the west side of US 27 just north of HC Pharmacy and Gas. There is a clearance store (Perfume
Paris) located in the northeast quadrant of the intersection and a Rugs Outlet store located in the southeast
qguadrant of the intersection. An aerial image depicting the US 27 intersection is provided in Figure 1, which is
included in Appendix A.

The Brenton Manor Avenue intersection is an unsignalized T-intersection and is located on the south side of SR
544, Brenton Manor Avenue provides access to Ridge Technical College and Brenton Manor, a small single
family residential community on the northwest side of Middle Lake Hamilton. This roadway also provides access
to South State Bank located in the southeast quadrant of the intersection, as well as a car wash/oil change
business and a small restaurant in the southwest quadrant. In addition to the existing land uses identified above,
there is also a large commercial vehicle parking facility (Century Commercial Vehicle Parking) that is currently
going through the permitting process. The existing westbound directional median opening that provides access
to the bank will be closed.

An aerial image depicting the Brenton Manor Avenue intersection is provided in Figure 2, which is included in
Appendix A. The distance between Brenton Manor Avenue and US 27 is approximately 1,120 feet. The posted
speed limits on SR 544 are 50 mph (west of US 27) and 55 mph (east of US 27). In the immediate vicinity of the US
27 intersection, the posted speed limit decreases to 45 mph. The posted speed limits on US 27 and Brenton
Manor Avenue are 60 mph and 25 mph, respectively.

Crash data was provided by District One for the years 2014 through 2019. The data sources were the FDOT's
Crash Analysis Reporting System (CARS) and Signal Four Analytics. The crash data is included in Appendix A.
The US 27 intersection has experienced 204 crashes over this six-year period, resulting in 142 injuries and two
fatalities. The most prevalent crash types are rear-end crashes (109), left-turn/angle crashes (36), and sideswipe
crashes (26). Two of the crashes involved bicyclists and one crash involved a pedestrian. The pedestrian crash
was one of the two fatalities. The other fatality involved a left-turn crash. The Brenton Manor Avenue intersection
has experienced three crashes over this six-year period, resulting in one injury and no fatalities. Two crashes were
angle crashes and the other was a rear-end crash. No bicyclists or pedestrians were involved in these crashes.

INTERSECTION CONTROL EVALUATION - CAP-X AND SPICE ANALYSIS

The PD&E study goals are to determine the location and conceptual design of the improvements that satisfy
the purpose and need for the project, while also minimizing the impacts to the natural and social environment
and satisfying the requirements of the National Environmental Policy Act (NEPA). Ten alternative intersection
conftrol strategies were initially analyzed for the US 27 intersection, and these included the following:

Conventional traffic signal
Partial Displaced Left-Turn (PDLT) intersection (US 27 only)
Partial Displaced Left-Turn (PDLT) intersection (SR 544 only)
Fully Displaced Left-Turn (FDLT) intersection (i.e., both roadways)
Diamond Interchange
Single Point Urban Interchange (SPUI)
-10. Northeast Quadrant Roadway (NEQR), Southeast Quadrant Roadway (SEQR), Southwest Quadrant
Roadway (SWQR), and Northwest Quadrant Roadway (NWQR)

Noo~oN -~

The CAP-X and SPICE analyses were conducted using the opening year (2025) and design year (2045) traffic
volumes documented in the FDOT approved Project Traffic Analysis Report (PTAR). The Average Annual Daily
Traffic (AADT) volumes and peak hour volumes are provided in Appendix A. The results of the 2045 CAP-X and
SPICE analyses conducted for the US 27 intersection are summarized in Table 1. The US 27 intersection CAP-X
and SPICE analysis summary sheets are provided in Appendix B.
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Table 1: Stage 1 ICE Analysis Summary - US 27 Intersection

2045 V/C Ratios Life-Cycle Crashes SS| Scores
AM Peak | PM Peak Opening Design
Intersection Type Hour Hour Total Fatal & Injury Year Year
Traffic Signal 1.06 1.10 595 177 5 0
Fully Displaced Left-Turn 0.71 0.69 523 155 0 0
Partial Displaced Left-Turn (US 27) 0.84 0.87 559* 166* n/a n/a
Partial Displaced Left-Turn (SR 544) 0.74 0.80 559* 166* n/a n/a
Diamond Interchange (US 27) 0.94 1.13 404 161 46 17
Single Point Urban Interchange (SR 544) 0.66 0.58 456 114 77 57
NW Quadrant Roadway 0.83 0.91 719** 270%** 6 0
NE Quadrant Roadway 0.98 0.99 owk Ak oAk Ak
SE Quadrant Roadway 0.89 1.06 ok Ak kK kK
SW Quadrant Roadway 0.95 1.16 *Ax ok k *EX Hokk

*

Estimated values using the average of the traffic signal and the fully displaced left-turn alternatives.

** The sum of the crashes estimated for the three intersections that comprise this intersection control strategy.
***SPICE analysis not conducted for this alternative due to the high v/c ratios.

Lowest number of crashes of all alternatives analyzed
n/a = No Safety Performance Function (SPF) available

The diamond interchange and three of the four quadrant roadway alternatives were not advanced for any
additional evaluation due to the high volume-to-capacity (v/c) ratios for these alternatives. The NWQR
alternative eliminates the need for eastbound SR 544 to northbound US 27 vehicles and southbound US 27 to
westbound SR 544 vehicles to fravel through the main SR 544/US 27 intersection. Since these are the two highest
turning movement volumes at this intersection, the NWQR provides the most direct route for these two

movements, including trucks tfraveling to/from the Wal-Mart distribution center.

A preliminary signal warrant analysis was conducted for the Brenton Manor Avenue intersection using the
October 2019 traffic count data provided by FDOT. The 2019 data is the “existing conditions” fraffic data for the
PD&E study. The results of this analysis indicated that a traffic signal was warranted. Warrant 1B (inferruption of
continuous fraffic) and Warrant 2 (four-hour minimum vehicular volume) were satisfied. The signal warrant
analysis is provided in Appendix C. Six alternative conftrol strategies were initially analyzed for the Brenton Manor

Avenue intersection and the results of the 2045 CAP-X and SPICE analysis are summarized in Table 2.

Table 2: Stage 1 ICE Analysis Summary - Brenton Manor Avenue Intersection

2045 V/C Ratios Life-Cycle Crashes SS| Scores
AM Peak PM Peak Opening Design
Intersection Type Hour Hour Total Fatal & Injury Year Year
Two-Way Stop Control 205.41 173.56 90 30 62 43
All-Way Stop Control 2.82 2.86 77 21 91 85
Traffic Signal 0.67 0.75 217 74 78 64
Green-T Signalized Intersection 0.67 0.74 209 63 78 64
Roundabout (2EW x 1NS) 0.88 1.22 265 53 82 72
Roundabout (2 x 2) 0.88 0.90 265 53 82 72

Lowest number of crashes of all alternatives analyzed
n/a = No Safety Performance Function (SPF) available
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The following alternatives were not analyzed:

¢ Unsignalized and signalized RCUT intersections - The diverted northbound left-turn vehicles from Brenton
Manor Avenue would be required to turn right and then u-turn at the US 27 intersection.

e Two-way stop control and all-way stop control — These alternatives have very high v/c ratios.

e Green-T signalized intersection — This alternative does not provide positive speed control or help to
promote the desired 45 mph target speed.

The 2045 CAP-X and SPICE analysis summary sheets for the Brenton Manor Avenue intersection are provided in
Appendix D.

INTERSECTION CONTROL EVALUATION - SYNCHRO/SIMTRAFFIC ANALYSIS (US 27)

Detailed peak hour fraffic analyses were subsequently conducted at the US 27 intersection for the two PDLT
alternatives, the full DLT alternative, the NWQR alternative and the SPUI alternative. The results of the design year
peak hour SYNCHRO analyses conducted for the PDLT and FDLT intersections are summarized in Table 3. The
SYNCHRO intersection analysis summary sheets for these alternatives are also provided in Appendix E. The
average delays for the fotal northbound, southbound, westbound and eastbound vehicles represent the
weighted average delays for all of the vehicles that flow through the main intersection and, in many cases,
through one or more of the crossover intersections. The weighted average delay calculations for these
alternatives are also provided in Appendix E.

Table 3: 2045 Peak Hour Operational Analysis Summary - US 27 Intersection
(PDLT and FDLT Alternatives)

PDLT (North/South) PDLT (East/West) FDLT
Peak Hour Avg. Delay LOS Avg. Delay LOS Avg. Delay LOS
AM Peak 63.9 E 44.7 D 21.9 C
PM Peak 67.5 E 57.3 E 21.5 C

Note: The average delay values are the overall average delays and include the crossover intersections.

The FDLT intersection operates significantly better than the two PDLT intersections; however:

e The FDLT intersection has much larger right-of-way impacts than the PDLT intersections.

e The FDLT intersection also results in right-in/right-out only access for all existing/future land uses located
in all four quadrants of the intersection. For example, all southbound US 27 vehicles (north of SR 544) that
want to access the Race Trac gas station/convenience store would need to travel westbound on SR
544 and make a u-turn at the first available median opening.

Based on the right-of-way and access impacts to the commercial land uses in the northwest and southwest
quadrants of the intersection (and the large amount of truck traffic traveling through this intersection), the DLT
alternatives were eliminated from any further consideration.

The NWQR alternative does not allow "direct” left-turn movements to be made at the US 27 intersection and
requires three existing left-turn movements to travel through two additional intersections. The northern end of the
qguadrant roadway was assumed to intersect US 27 just south of the Stay Plus Inn hotel, creating a new T-
infersection at this location. The southern end of the quadrant roadway would intersect SR 544 at the existing
Brenton Manor Avenue, creating a four legged intersection. The NWQR alternative is illustrated in Appendix F.
The results of the NWQR design year peak hour SimTraffic analyses are summarized in Table 4. The SYNCHRO and
SimTraffic analysis summary sheets for this alternative are provided in Appendix G. The overall average delays
estimated for this alternative result in LOS E operations during both peak hours. One individual movement is
projected to operate at LOS Fin the a.m. peak hour and two individual movements are projected to operate at
LOS Fin the p.m. peak hour.
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Table 4: 2045 Peak Hour Operational Analysis Summary (NWQR Alternative)

SR 544/US 27 US 27/NWQR SR 544/NWQR () All Three Intersections
Peak Hour | Avg. Delay LOS Avg. Delay LOS Avg. Delay LOS Avg. Delay LOS
AM Peak 39.1 D 30.2 C 33.3 C 74.1 E
PM Peak 33.9 C 36.6 D 41.2 D 78.6 E

) The southen leg of this intersection is Brenton Manor Avenue.

The NWQR alternative will minimize the additional right-of-way required at the existing SR 544/US 27 intersection
and maintain the existing driveway access points. A frontage road would be required to provide access to and
from the Stay Plus Inn hotel on the west side of US 27. This access modification would result in additional travel
distance for both the northbound vehicles entering this hotel and the vehicles exiting this hotel that desire to
travel southbound on US 27.

The SPUI alternative is illustrated in Appendix H. The SPUI is shifted to the east of the existing infersection fo
minimize the right-of-way impacts to the existing land uses on the west side. This eastward shift results in three
business relocations. The SPUI alternative would eliminate the northbound US 27 directional median opening
south of SR 544 providing direct access to multiple land uses on the west side of US 27. The SPUI would also
impact the existing northbound access into the Stay Plus Inn hotel. A frontage road would be required to
provide access to and from this hotel. As discussed earlier, this frontage road would also be provided with the
NWQR alternative.

The detailed fraffic operations analyses conducted for this alternative are summarized in Table 5. The SPUI is
projected to operate at LOS E overall in the a.m. peak hour and LOS D overall in the p.m. peak hour. None of
the individual movements are projected to operate with a v/c ratio greater than 1.00. The SYNCHRO intersection
analysis summary sheets for the SPUI alternative are also provided in Appendix G.

Table 5: 2045 Peak Hour Operational Analysis Summary -
US 27 Intersection (SPUI Alternative)

SPUI (North/South)
Peak Hour Avg. Delay LOS
AM Peak 57.0 E
PM Peak 49.8 D

INTERSECTION CONTROL EVALUATION — SYNCHRO AND SIDRA ANALYSIS (BRENTON MANOR AVENUE)

Detailed peak hour traffic analyses were subsequently conducted for a conventional signalized T-infersection
and a two-lane by two-lane three-legged roundabout using the SYNCHRO and SIDRA software, respectively.
The results of these detailed analyses are summarized in Table 6. The overall average delay values for these two
alternatives are very similar. Although the v/c ratios for the northbound roundabout approach are projected to
be much lower than 1.00, the average p.m. peak hour delay is projected to result in LOS F operations. Since the
maximum average delay for LOS E is 49.9 seconds/vehicle, the tfransition from LOS E to LOS F is expected to
occur between 2044 and 2045. The SYNCHRO and SIDRA analysis summary sheets for these alternatives are
provided in Appendix I.

As discussed earlier, the NWQR alternative would result in a four-legged intersection at Brenton Manor Avenue.
Detailed peak hour traffic analyses were also conducted for a four-legged signalized intersection and a four-
legged roundabout. These detailed analysis results are also summarized in Table 6. The signalized intersection is
projected to have significantly lower overall average vehicle delays compared to the roundabout. The
SYNCHRO and SIDRA intersection analysis summary sheets for these two alternatives are also provided in
Appendix I.
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Table 6: 2045 Peak Hour Operational Analysis Summary - Brenton Manor Avenue Intersection

T-Intersection

Four-Legged intersection

Signalized Intersection Roundabout Signalized Intersection Roundabout
Peak Hour Avg. Delay LOS Avg. Delay LOS Avg. Delay LOS Avg. Delay LOS
AM Peak 19.7 B 22.6 C 32.8 C 104.9 F
PM Peak 22.0 C 21.9 C 42.1 D 109.3 F

RECOMMENDED INTERSECTION CONTROL STRATEGY

Table 7 provides a comparison of the crashes estimated to occur with the NWQR alternative and the SPUI
alternative. The NWQR alternative includes a four-legged signalized intersection at Brenton Manor Avenue. The
SPUI alternative also includes a three-legged roundabout at the Brenton Manor Avenue intersection. The current
SPICE software overestimates the number of crashes that are expected to occur at an intersection of two, two-
way roadways where left-turn movements are prohibited on all intersection approaches because there are no
FHWA-approved Crash Modification Factors (CMF’s) for this type of intersection control strategy. Consequently,

adjustment factors developed by Kittleson & Associates were used for the SR 544/US 27 intersection.

Table 7: Future Crash Summary

Fatal & Injury
Alternative Intersection Total Crashes Crashes

SR 544/US 27 319 118

NWQR Us 27/NWQR 160 70

SR 544/Brenton Manor Ave/NWQR 240 82

All Three Intersections 719 270

SR 544/US 27 456 114

SPUI + Roundabout SR 544/Brenton Manor Avenue 265 53
Both Intersections 721 167

Total crashes for a conventional signalized intersection x Adjusted MUT Type A CMF (521 x 0.6116 = 319)
Fatal & injury crashes for a conventional signalized intersection x Adjusted MUT Type A CMF (157 x 0.7511 = 118)

The PD&E study recommends a SPUI for the US 27 intersection and a roundabout for the Brenton Manor Avenue

intersection. This recommendation is based on the

e The SPUI +roundabout alternative is expected to result in 103 fewer fatal and injury crashes as compared

to the NWQR alternative.

e The SPUI + roundabout alternative is also projected to have lower vehicle delays than the NWQR and

following:

would not cause any delay for the through vehicles on US 27.

e Theimplementation of a SPUI at the SR 544/US 27 intersection would enhance the functionality of this SIS

corridor and help to promote the efficient movement of freight within this porfion of Polk County.

It is also recommended that a Stage 2 ICE analysis be conducted for these two intersections using updated

information when the final design phase of the project is initiated.
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Appendix A
Existing Geometry, Historic Crash Data and

Existing/Future Year Traffic Volumes



Figure 1: Existing SR 544/US 27 Intersection
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Figure 2: Existing SR 544/Brenton Manor Avenue Irsecﬁon
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HSMV_Ref Agency_Re Reporting_ Form_Type Crash_Date

82267094 FHPC140FI FHP Short
82267118 FHPC140FI FHP Short
82780701 2015-0251 Polk Co SO Long
82781890 2016-0189 Polk Co SO Long

83197029 FHPC140FI FHP Short
83292016 FHPC140FI FHP Long
83307088 FHPC140FI FHP Short

83469370 2015-0265 Polk Co SO Long

83697777 FHPC140FI FHP Short
83700911 FHPC150FI FHP Long
83711630 FHPC140FI FHP Short
83742405 FHPC150FI FHP Short
83747311 FHPC140FI FHP Long
83749913 FHPC140FI FHP Long
83759128 FHPC140FI FHP Long
83790294 FHPC150FI FHP Long
83790302 FHPC150FI FHP Long
83811536 FHPC140FI FHP Long
83826158 FHPC140FI FHP Long
83839211 FHPC170FI FHP Short

84035419 2014-0086 Polk Co SO Long
84110713 2014-0035 Winter Hav Long
84110957 2014-0164 Winter Ha\v Short
84111098 2014-0221 Winter Hav Long
84111264 2014-0294 Winter Hav Long
84293196 2014-0037 Polk Co SO Long
84293832 2014-0021 Polk Co SO Long
84293843 2014-0101 Polk Co SO Long

84484260 FHPC140FI FHP Long
84498128 FHPC150FI FHP Long
84543259 FHPC140FI FHP Long
84564601 FHPC150FI FHP Long

84622378 2014-0153 Polk Co SO Long
84622494 2014-0253 Polk Co SO Long
84623195 2014-0201 Polk Co SO Long
84623414 2014-0314 Polk Co SO Long
84623739 2014-0377 Polk Co SO Long
84624193 2014-0559 Polk Co SO Long
84624489 2014-0395 Polk Co SO Long
84624711 2014-0540 Polk Co SO Long
84624923 2014-0369 Polk Co SO Long
84625417 2014-0428 Polk Co SO Long
84625446 2014-0400 Polk Co SO Long
84625617 2014-0416 Polk Co SO Short
84625620 2014-0516 Polk Co SO Long
84625768 2014-0526 Polk Co SO Long
84626062 2014-0491 Polk Co SO Long
84626287 2015-0010 Polk Co SO Long
84626288 2015-0085 Polk Co SO Short
84894952 FHPC150FI FHP Short
84997126 2015-0093 Winter Hav Long
84997192 2015-0118 Winter Ha\ Short
84997398 2015-0205 Winter Ha\v Short
85143656 FHPC180FI FHP Short

6/20/2014
10/10/2014
6/6/2015
4/28/2015
5/30/2014
1/30/2014
5/11/2014
6/16/2015
9/12/2014
1/2/2015
1/22/2014
6/29/2015
5/12/2014
2/5/2014
7/16/2014
4/5/2015
5/28/2015
5/15/2014
7/3/2014
6/19/2017
2/26/2014
1/17/2014
3/11/2014
4/4/2014
5/2/2014
1/27/2014
1/15/2014
3/8/2014
11/28/2014
1/25/2015
11/28/2014
3/11/2015
4/8/2014
6/10/2014
5/8/2014
7/21/2014
8/29/2014
12/30/2014
9/11/2014
12/15/2014
8/25/2014
10/2/2014
9/14/2014
9/24/2014
11/30/2014
12/7/2014
11/12/2014
1/7/2015
2/24/2015
5/4/2015
2/19/2015
3/4/2015
4/10/2015
3/6/2018

Crash_Tim City

1:30PM
4:45PM
5:06 PM
7:38 AM
5:53 AM
7:00 PM
9:04 PM
2:12PM
5:20PM
10:13 AM
9:39 AM
2:10PM
10:43 AM
12:40 PM
12:00 PM
6:45 AM
8:30 PM
4:58 PM
5:50 PM
3:00 PM
12:14PM
2:00 PM
7:17PM
3:52PM
4.01PM
7:58 AM
4:50 PM
4:11PM
12:00 PM
2:25PM
12:17PM
4:19PM
3:00 PM
11:32 PM
10:35 AM
9:55 AM
7:30PM
2:25PM
8:01 AM
10:30 PM
5:23PM
8:58 PM
10:45 AM
3:45PM
5:00 PM
4:21PM
8:40 PM
9:17 AM
9:00 AM
12:50 PM
12:08 PM
7:26 PM
3:55PM
3:10PM

County
Winter Hav Polk
Winter Hav Polk
Unincorpor Polk
Unincorpot Polk
Winter Hav Polk
Unincorpot Polk
Haines City Polk
Unincorpot Polk
Haines City Polk
Winter Hav Polk
Unincorpor Polk
Winter Hav Polk
Winter Hav Polk
Unincorpot Polk
Winter Hav Polk
Haines City Polk
Haines City Polk
Haines City Polk
Unincorpot Polk
Unincorpot Polk
Unincorpo Polk
Winter Hav Polk
Winter Hav Polk
Winter Hav Polk
Winter Hav Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Winter Hav Polk
Haines City Polk
Haines City Polk
Winter Hav Polk
Unincorpor Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Unincorpor Polk
Winter Hav Polk
Winter Hav Polk
Winter Hav Polk
Winter Hav Polk
Winter Hav Polk

Crash_Street

STATE ROAD 544
STATE ROAD 544
U.S. HIGHWAY 27
US HWY 27

SR-25 NB / SR- 544
SR25 (US27)

CR 544

U.S. HIGHWAY 27
CR544

SR 25

SR 544 (LUCERNE PARK ROAD
U.S. 27 (SR25 NB)
SR 544

SR25 (US HWY 27)

Intersecting_Street

UH HWY 27 (STATE ROAD 25)
US HWY 27 (STATE ROAD 25)
LUCERN PARK ROAD
LUCERNE PARK ROAD
SR-544

SR547 LUCERNE PARK RD
HIGHWAY 27

SR-544

SR25NB

SR 544

U.S. HWY 27 (SR 25)

SR544

US HIGHWAY 27

SR 544 (LUCERNE PARK RD)

STATE ROAD 544 (LUCERN PARIU.S. HIGHWAY 27 (STATE ROAD

SR25
SR25

US HIGHWAY 27 (SR 25)
us-27

us-27

HWY 544 €

SR544

SR 544

SR544

HWY 544

US HIGHWAY 27 (C.R. 25)
S.R. 544 (LUCERNE PARK RD)
US HWY 27

STATE ROAD 25 (US-27)
NOTHBOUND U.S HWY 27
STATE ROAD 544

us27

US HWY 27 SOUTH

STATE ROAD 25

US 27 (SR 25)
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HIGHWAY 27 N
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SR 544

US HWY 27
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STATE ROAD 25

US HWY 27

US HWY 27

US HWY 27

U.S. HIGHWAY 27

us.27

LUCERNE PARK RD
LUCERNE PARK RD

SR544

LUCERNE PARK RD

SR544

SR 544

SR-544 (LUCERNE PARK RD)

SR 544

SR 544

COUNTY ROAD 544
LUCERNPARK RD

SR-544 (LUCERNE PARK ROAD)
HWY 27

us 27

US HWY 27

HWY 27

us 27

LUCERNE PARK ROAD (C.R. 544)
U.S. HWY 27

SR 544

STATE ROAD 544 (SCENIC HWY)
STATE ROAD 544

UNITED STATES HIGHWAY 27
SR544

LUCERNE PARK ROAD
HIGHWAY 544

SR 544 (LUCERNE PARK RD)
U.S. HWY 27

HIGHWAY 544 E

SR544

HWY 27

SCENIC HWY

SR 544E

HIGHWAY 544 EAST

HWY 544

SR 544

CR 544

STATE ROAD 544

FL 544

HWY 275

HWY 27§

SR 25

HWY 27

HWY 27

us 27

us-27

Offset_Dist Offset_Dire Crash_Typt Vehicles

300 West Rear End
75 East Unknown
0 Off Road
3 South Rear End
200 North
0 Other
3 West Rear End
100 North Rear End
[ Rear End
300 North Other
100 West Left Turn
40 South Other
75 West Rear End
0 Left Turn
0 Rear End
50 South Rear End
0 Other
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[ Rear End
200 North Rear End
50 East Other
100 West Rear End
[ Rear End
200 West
40 West Left Turn
0 Rear End
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25 North
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100 East Rear End
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[
0 Off Road
0 Bicycle
50 West Unknown
15 South Rear End
100 South Rear End
50 West Rear End
0 Rear End
100 North Rear End
10 North Rear End
100 South Other
10 South Rear End
0 Angle
0 Rear End
[ Other
0 East Rear End
0 West Other
25 West
[ Rear End
15 West Rear End
[
10 West Other
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85152829 FHPC150FI FHP Long
85154665 FHPC160FI FHP Long
85154666 FHPC160FI FHP Long
85243957 FHPC160FI FHP Long
85252574 FHPC160FI FHP Long
85290632 FHPC160FI FHP Long
85290633 FHPC160FI FHP Long
85363547 FHPC170FI FHP Long
85371205 FHPC160FI FHP Long
85387002 FHPC170FI FHP Short
85390353 FHPC160FI FHP Long
85541331 FHPC170FI FHP Long
85573880 FHPC170FI FHP Short
85579914 FHPC180FI FHP Long
85591162 FHPC190FI FHP Long
85601592 FHPC170FI FHP Long

85686827 2015-0032 Polk Co SO Long
85687855 2015-0117 Polk Co SO Long
85688089 2015-0186 Polk Co SO Long
86082367 2015-0298 Polk Co SO Long
86082430 2015-0337 Polk Co SO Short
86084562 2015-0477 Polk Co SO Long
86312001 2015-0477 Polk Co SO Short
86312715 2016-0098 Polk Co SO Long
86312743 2015-0570 Polk Co SO Long
86313023 2015-0569 Polk Co SO Long
86313353 2016-0085 Polk Co SO Long
86313567 2016-0054 Polk Co SO Short
86313769 2016-0052 Polk Co SO Short
86442401 2016-0284 Polk Co SO Long
86442475 2016-0140 Polk Co SO Long
86443561 2016-0240 Polk Co SO Long
86444166 2016-0389 Polk Co SO Long
86444337 2016-0330 Polk Co SO Long
86444818 2016-0375 Polk Co SO Long
86446527 2017-0043 Polk Co SO Long
86937179 2017-0050 Polk Co SO Long
86937303 2017-0118 Polk Co SO Long
86937580 2017-0066 Polk Co SO Long
86939251 2017-0196 Polk Co SO Long
86939262 2017-0327 Polk Co SO Long
86939334 2017-0331 Polk Co SO Short
86995121 2017-0366 Polk Co SO Long
86995639 2017-0413 Polk Co SO Long
86996142 2017-0401 Polk Co SO Long
86996194 2017-0420 Polk Co SO Long

87157605 FHPC180FI FHP Long
87195984 FHPC180FI FHP Long
87196860 FHPC180FI FHP Long
87216994 FHPC180FI FHP Long
87235550 FHPC180FI FHP Short
87273100 FHPC180FI FHP Short
87273101 FHPC180FI FHP Long
87273127 FHPC190FI FHP Long

87276913 FHPC190FI FHP Long

10/25/2015
8/27/2016
8/27/2016
8/10/2016
6/6/2016
6/23/2016
6/23/2016
1/13/2017
8/9/2016
1/13/2017
11/27/2016
10/2/2017
12/2/2017
2/9/2018
10/16/2019
10/2/2017
1/22/2015
3/16/2015
4/27/2015
7/6/2015
7/31/2015
10/30/2015
10/30/2015

3/3/2016

12/30/2015

12/30/2015
2/25/2016

2/5/2016

2/4/2016
6/22/2016
3/28/2016
5/28/2016
8/26/2016
7/23/2016
8/19/2016
1/26/2017

2/1/2017
3/12/2017

2/5/2017
4/27/2017
7/19/2017
7/21/2017
8/10/2017
9/13/2017

9/2/2017
9/17/2017

7/5/2018
5/10/2018

4/2/2018
11/8/2018
11/2/2018

10/10/2018

10/10/2018
1/21/2019
1/11/2019

8:35 AM Winter Hav Polk
1:20 PM Haines City Polk
1:21 PM Haines City Polk
3:18 AM Winter Hav Polk
7:32 AM Haines City Polk
7:49 AM Winter Hav Polk
8:48 AM Winter Hav Polk
10:11 AM Winter Hav Polk
8:20 PM Haines City Polk
5:11 PM Haines City Polk
3:37 PM Haines City Polk
6:15 AM Haines City Polk
8:55 AM Winter Hav Polk
8:15 PM Winter Hav Polk
2:11 PM Winter Hav Polk
2:48 PM Haines City Polk
9:40 AM Unincorpoi Polk
8:20 AM Unincorpoi Polk
4:15 AM Unincorpoi Polk
4:25 PM Unincorpot Polk
10:45 AM Haines City Polk
2:45 PM Unincorpot Polk
1:43 PM Unincorpoi Polk
3:07 PM Unincorpoi Polk
3:45 PM Unincorpoi Polk
5:14 AM Unincorpoi Polk
12:45 PM Unincorpoi Polk
5:21 PM Unincorpot Polk
1:33 PM Unincorpoi Polk
8:50 AM Unincorpot Polk
9:00 AM Unincorpoi Polk
8:30 AM Unincorpoi Polk
6:50 PM Haines City Polk
8:00 PM Unincorpot Polk
3:25 PM Unincorpor Polk
5:40 PM Unincorpoi Polk
6:00 PM Unincorpor Polk
11:42 AM Unincorpor Polk
3:45 PM Unincorpoi Polk
2:50 PM Unincorpor Polk
8:20 AM Unincorpor Polk
2:11 PM Unincorpor Polk
3:47 PM Unincorpoi Polk
12:10 AM Unincorpot Polk
8:57 PM Unincorpoi Polk
5:00 PM Unincorpor Polk
2:30 PM Winter Hav Polk
10:45 AM Haines City Polk
1:05 PM Haines City Polk
8:17 PM Haines City Polk
6:56 PM Haines City Polk
6:16 AM Haines City Polk
4:44 PM Haines City Polk
8:08 PM Haines City Polk
11:29 AM Unincorpor Polk

SR 25

SR 544

U.S. HIGHWAY 27 (STATE ROAD STATE ROAD 544
U.S. HIGHWAY 27 (STATE ROAD STATE ROAD 544

STATE ROAD 544 (LUCERNE PAR UNITED STATES 27 (STATE ROAL
STATE ROAD 544 (LUCERNE PAR

STATE ROAD 25 (US-27)
U.S. HIGHWAY 27(SR 25)
U.S. HIGHWAY 27(SR 25)

U.S. HIGHWAY 27 (STATE ROAD STATE ROAD 544 (LUCERN PARK

US HIGHWAY 27 (SR 25)

STATE ROAD 544(SR 544)
STATE ROAD 544(SR 544)

LUCERNE PARK RD (SR 544)

UNITED STATES 27 (STATE ROAL COUNTY ROAD 544

U.S. HIGHWAY 27(SR 25)
STATE ROAD 25 (US-27)
SRS44

STATE ROAD 25 (US-27)
EB SR-544

SR 25 (US HWY 27)

U.S. HIGHWAY 27
LUCERNE PARK RD

US HWY 27

LUCERNE PARK RD

US HWY 27

LUCERNE PARK RD

SR 25 (HWY 27)

US HWY 27

HWY 27

SR 544E

STATE ROAD 544 EAST
LUCERENE PARK RD

US HWY 27

U.S HIGHWAY 27

SR25 (HWY 27)

SR 544

us27

SR 544 (LUCERNE PARK RD)
SR 25 (HWY 27)

HWY 27

LUCERN PARK ROAD
LUCERNE PARK RD

SR 544 (LUCERNE PARK RD)
US HWY 27

US HWY 27

US HWY 27

US HWY 27

HWY 27

LUCRENE PARK RD
Us27

CR544

STATE ROAD 544

SR-25 (US-27)

U.S. HIGHWAY 27(SR 25)
NB U.S. HIGHWAY 27
Us27

SR544 (LUCERNE PARK RD)
Us27

Us27

STATE ROAD 544(SR 544)
COUNTY ROAD 544

us27

LUCERN PARK ROAD

SR-25

SR 544 (LUCERNE PARKED RD)
LUCERN PARK ROAD

HWY 27

LUCERNE PARK RD

HWY 27

LUCERNE PARK ROAD

HWY 27

SR 544 (LUCERNE PARK RD)
LUCERNE PARK RD

SR 544

SR 25 (HWY 27)

US. HWY. 27

SR 25 (HWY 27)

SR 544

SR-544

SR 544 (LUCERNE PARK RD)
HWY 27

CR544

SR 25 (HWY 27)

SR 544E

LUCRENE PARK RD

HWY 27

HWY 27

SR 25 (HWY 27)

SR 544

SR 544

LUCERNE PARK ROAD
LUCERNE PARK RD

SR 544

HWY 27

LUCERENE PARK RD

Us27 (SR25)

Us-27

SR-544

STATE ROAD 544(SR 544)
STATE ROAD 544

CR 544 (LUCERNE PARK ROAD)
Us 27

CR 544 (LUCERNE PARK RD)
SR 544

100 North
10 South
50 South
15 West
50 North
25 South
25 East

5 South

50 South

250 South

0

[

35 East

200 South

0 West

[

50 North
25 West

0

[

5 South

20

200 North

[

0 North
300 East
100 East

[

0

[

30 South
10 East

0

[

150 North
50 North

0

[

100 West

[

0 North

0 North

0 South

[

0

0 South

30 West

200 East

300 North

[

200 South
10 South

100 West
25 East

200 North

Rear End
Rear End
Rear End
Other
Rear End
Rear End
Rollover
Rear End
Rear End
Rear End
Left Turn
Angle
Left Turn
Rear End
Rear End
Left Turn
Unknown
Rear End
Angle
Rear End
Rear End
Rear End
Rear End
Pedestrian

Left Turn
Rear End
Left Turn
Rear End

Left Turn

Other
Unknown
Rear End
Rear End
Right Turn
Other
Off Road
Rear End
Rear End
Rear End
Angle
Left Turn

Rear End
Off Road

Left Turn
Rear End
Right Turn
Rear End
Left Turn
Rollover
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$2,000
$4,000
$3,500
$2,500
$2,500
$10,000
$26,500
$3,000
$1,000
$3,000
$20,000
$5,000
$2,000
$18,500
$10,500
$10,500
$6,300
$400
$6,500
$0

$600
$425
$700
$5,000
$4,650
$2,000
$1,600
$300
$2,000
$2,500
$4,000
$17,000
$1,200
$7,500
$2,100
$6,000
$3,500
$100
$10,000
$1,800
$3,500
$100
$10,000
$17,000
$5,000
$1,000
$2,200
$3,000
$1,500
$20,000
$3,000
$2,000
$3,000
$2,000
$5,000



87289592 FHPC190FI FHP Short
87289635 FHPC190FI FHP Long
87331732 2017-0437 Polk Co SO Long
87332050 2018-0049 Polk Co SO Long
87332501 2017-0468 Polk Co SO Long
87332514 2018-0045 Polk Co SO Long
87665636 2018-0020 Polk Co SO Long
87665667 2018-0229 Polk Co SO Long
87665832 2018-0059 Polk Co SO Long
87667922 2018-0173 Polk Co SO Long
87870391 2018-0335 Polk Co SO Long
87870956 2018-0383 Polk Co SO Long
87870991 2018-0571 Polk Co SO Long

88035284 FHPC190FI FHP Long
88099404 FHPC190FI FHP Short
88107629 FHPC190FI FHP Long
88168933 FHPC190FI FHP Long

88750642 2018-0525 Polk Co SO Long
88751277 2018-0530 Polk Co SO Long
88751497 2018-0528 Polk Co SO Long
88751687 2018-0516 Polk Co SO Long
88752001 2018-0584 Polk Co SO Long
88752742 2018-0606 Polk Co SO Short
89008830 2019-0095 Polk Co SO Long
89009872 2019-0127 Polk Co SO Long
89009973 2019-0131 Polk Co SO Long
89010464 2019-0259 Polk Co SO Long
89011298 2019-0265 Polk Co SO Long
89011332 2019-0233 Polk Co SO Long
89011637 2019-0250 Polk Co SO Long
89011754 2019-0259 Polk Co SO Long
89012043 2019-0317 Polk Co SO Long
89012972 2019-0347. Polk Co SO Long
89013258 2019-0371 Polk Co SO Long
89013323 2019-0442 Polk Co SO Short
89013372 2019-0388 Polk Co SO Long
89119624 2019-0294 Winter Hav Long
89370282 2019-0411 Polk Co SO Long
89371288 2019-0495 Polk Co SO Long
89371289 2019-0518 Polk Co SO Long
89371738 2019-0512 Polk Co SO Long
89371876 2019-0513 Polk Co SO Long
89371896 2019-0526 Polk Co SO Long
89372488 2019-0565 Polk Co SO Long
89373065 2019-0599 Polk Co SO Long
89373090 2019-0588 Polk Co SO Long
89373181 2019-0598 Polk Co SO Long

1/21/2019
7/26/2019
9/25/2017
1/26/2018
10/14/2017
1/24/2018
1/8/2018
5/11/2018
2/1/2018
4/4/2018
7/12/2018
8/12/2018
12/9/2018
3/29/2019
10/3/2019
10/31/2019
10/30/2019
11/9/2018
11/12/2018
11/10/2018
11/2/2018
12/15/2018
12/28/2018
2/22/2019
3/15/2019
3/17/2019
6/1/2019
6/5/2019
5/17/2019
5/28/2019
6/1/2019
7/7/2019
7/27/2019
8/7/2019
9/20/2019
8/19/2019
5/4/2019
9/3/2019
10/18/2019
11/2/2019
10/30/2019
10/31/2019
11/8/2019
12/8/2019
12/30/2019
12/23/2019
12/29/2019

3:50 PM
6:30 AM
4:55 PM
3:30PM
11:19 AM
12:20PM
1:30 AM
11:00 AM
2:00 PM
2:00 AM
3:45PM
2:35AM
11:15PM
1:24 PM
12:39 PM
3:12PM
12:27 PM
6:45 AM
2:15PM
11:30 PM
9:21PM
4:20 PM
6:50 PM
7:25PM
7:10 AM
2:40 PM
5:34 PM
7:20PM
2:40 AM
7:42 AM
4:56 PM
1:30 AM
4:08 PM
7:30 AM
9:32 AM
7:32 AM
8:30 PM
9:35 AM
9:40 PM
10:39 PM
7:00 AM
10:13 AM
10:27 AM
3:36 AM
11:28 PM
6:46 AM
6:01PM

Haines City Polk
Davenport Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Haines City Polk
Haines City Polk
Haines City Polk
Haines City Polk
Haines City Polk
Winter Hav Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Haines City Polk
Unincorpot Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Haines City Polk
Winter Hav Polk
Haines City Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Unincorpo Polk
Unincorpot Polk
Unincorpor Polk
Unincorpot Polk
Haines City Polk
Unincorpot Polk

us-27
Us27

US HWY 27

US HWY 27

US HWY 27

SR 544

HWY 27

US HWY 27

HWY 27

US HWY 27
SR544

US HWY 27

U.S HWY 27

US 27 (SR25)

SB US HIGHWAY 27
LUCERNE PARK RD
SR-544

HWY 27

HWY 27 (SB)

HWY 27

HWY 27

SR544 E

HWY 27

HWY 27

HWY 27

SR25 (HWY 27) NB
US HWY 27
SR544 E

STATE ROAD 544
STATE ROAD 544
LUCERNE PARK RD
LUCERNE PARK RD

SR 544

HWY 27

LUCERNE PARK RD.
SR 544

LUCERNE PARK ROAD
LUCERNE PARK ROAD.
US HWY 27

SR 544

SR544

SR 544

STATE ROAD 544
STATE ROAD 25
SR-25 (US-27)

SR 544

LUCERNE PARK RD

SR 544

LUCERENE PARK RD
US HWY 27 (SR 25)
LUCERNE PARK RD
LUCERNE PARK RD

SR 544

SRS44E

SR 544 (LUCERNE PARK RD)
US HWY 27

STATE ROAD 544 (LUCERNE PAR US HIGHWAY 27

US HWY 27
LUCERNE PARK RD

SR544

HWY 275

LUCERNE PARK RD (SR 544)
LUCERNE PARK RD

US HWY 27

LUCERNE PARK RD
LUCERNE PK RD

LUCERNE PARK RD
LUCERNE PARK RD.

SR25 (HWY 27)

SR 25 (HWY 27)

SR25 (HWY 27)

HWY 27

HIGHWAY 27 N

U.S HWY 27

CRS44E

LUCERNE PARK RD
US HIGHWAY 27

U.S HWY 27
LUCERNE PARK RD
HWY 27 (SR 25)

US HWY 27

LUCERN PARK RD
HWY 27

US HWY 27

US HWY 27

US HWY 27

LUCERNE PARK RD
LUCERNE PARK RD
LUCERNE PARK RD
LUCERNE PARK ROAD
STATE ROAD 544
LUCERNE PARK RD
U.S HWY 27

40 South

100 North

0
[
0
[
100 North
0 South
300 South
0 South
0
[
0
40 South
0 North
0 West
10 East
[
0 North
[
0 North
[
0 South
[
0 South
5 South
30 North
[
0
40 North
0
0 East

100 South
10

100

0 South
0

0 East
0 West
[

200 North
20 North
20 East

[
10 West
0 North
200 West

Rear End
Rear End
Other

Rear End
Other

Rear End
Rear End

Rear End

Rear End
Unknown
Right Turn
Rear End
Rear End
Rear End
Rear End
Unknown
Rear End
Rear End

Rear End
Unknown
Rear End
Rear End
Left Turn
Rear End
Left Turn
Rear End
Rear End
Rear End
Rear End
Rear End
Rear End
Rear End
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$1,000
$15,000
$1,000
$400
$4,500
$1,200
$1,000
$8,500
$3,000
$500
$200
$27,500
$7,000
$1,750
$1,000
$1,700
$1,100
$1,500
$1,500
$15,000
$1,000
$1,100
$1,000
$1,000
$2,000
$11,000
$3,000
$200
$3,200
$700
$2,500
$800
$500
$2
$2,200
$1,300
$10,200
$1,200
$12,000
$24,000
$500
$3,000
$5,500
$4,000
$15,000
$4,000
$5,000



Weather_( Light_Con Street_Nur Crash_Type_D Crash_Typ¢ Crash_Seve Within_Cit: Manner_of_Ct First_Harmful_ First_HE_Locati First_HE_Relat First_HE_\ Type_of_Inter Road_Sys_ Type_of St Road_Surf_

Clear  Daylight RearEnd  E Property D:N Front to Rear Motor Vehicle On Roadway  Intersection-R N Four-Way Inte State Unpaved Dry
Clear  Daylight Unknown Property DiN Angle Motor Vehicle On Roadway ~ Non-Junction N Not at Interse«County ~ Unpaved  Dry
Cloudy  Daylight OffRoad S Property D:N Front to Front Traffic Signal § Median Non-Junction N Four-Way Inte U.S. Paved  Dry
Clear  Daylight RearEnd N Injury N Front to Rear Motor Vehicle On Roadway  Intersection N Four-Way Inte U.S. Curb Dry
Cloudy  Daylight |Same Directio N Property D:N Sideswipe, Sar Motor Vehicle On Roadway ~ Non-Junction N Not at Interse( State Paved  Wet
Clear Dark - Not Lighted Single Vehicle S Injury N Unknown Motor Vehicle On Roadway ~ Non-Junction N Not at Interse( State Curb Dry
Clear  Dark- Lighted RearEnd  E Property DY Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse(County ~ Curb Dry
Clear  Daylight RearEnd N Injury N Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interser U.S. Unpaved Dry
Clear  Daylight RearEnd  E Property D:N Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse(County ~ Unpaved  Dry
Fog, Smog, Daylight Other s Property DiN Angle Motor Vehicle On Roadway ~ Driveway/Alle N Not at Interser U.S. Unpaved  Wet
Clear  Daylight LeftRear S Property D:N Angle Motor Vehicle On Roadway  Driveway/Alle N Not at Interse: State Unpaved Dry
Cloudy  Daylight |Backed Into | N Property D: N Other Motor Vehicle On Roadway ~ Non-Junction N Not at Intersex U.S. Curb Wet
Cloudy  Daylight RearEnd W Property D:N Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Paved  Dry
Cloudy  Daylight Left Entering W Property DiN Angle Motor Vehicle On Roadway  Intersection Y Four-Way Inte U.S. pPaved  Dry
Rain Daylight RearEnd  E Injury N Front to Rear Motor Vehicle On Roadway  Intersection N Four-Way Inte State Unpaved Wet
Cloudy  Daylight RearEnd N Injury N Front to Rear Motor Vehicle On Roadway  Intersection-R N Not at Interser U.S. Curb Dry
Cloudy  Dark- Lighted Other E Property D:N Angle Motor Vehicle On Roadway  Intersection Y Four-Way Inte U.S. Unpaved Dry
Rain Daylight RearEnd N Injury N Front to Rear Motor Vehicle On Roadway  Intersection-R N Four-Way Inte U.S. Paved  Wet
Rain Daylight Rear End Injury N Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Wet
Rain Daylight RearEnd S Property DiN Front to Rear Motor Vehicle On Roadway  Intersection-R N Not at Interser U.S. Unpaved  Wet
Clear  Daylight Other E Injury N Other Motor Vehicle On Roadway  Intersection-R N Four-Way Inte U.S. Unpaved Dry
Clear  Daylight RearEnd  E Property DY Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Dry
Clear  Daylight RearEnd  E Property DY Front to Rear Motor Vehicle On Roadway Y State Dry
Clear  Daylight EW Injury Y Front to Front Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Dry
Rain Daylight LeftRear N Property D:N Sideswipe, Op Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Wet
Rain Dawn Rear End S Injury N Front to Rear Motor Vehicle On Roadway  Intersection-R N Four-Way Inte U.S. Unpaved Wet
Clear  Daylight Right Angle  SE Property D:N Angle Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Dry
Clear  Daylight RearEnd N Property DiN Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interser U.S. Unpaved Dry
Clear  Daylight s Property D:N Sideswipe, Sar Motor Vehicle On Roadway  Intersection-R N Not at Interse: State Paved  Dry
Clear  Daylight RearEnd N Property DiN Front to Rear Motor Vehicle On Roadway  Intersection-R N Not at Interser U.S. Unpaved Dry
Clear  Daylight RearEnd W Property D:N Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Four-Way Inte State Paved  Dry
Clear  Daylight Bicycle s Injury N Angle Pedalcycle  OnRoadway  Driveway/Alle Y T-ntersection U.S. paved  Dry
Rain Daylight s Property D:N Sideswipe, Sar Motor Vehicle On Roadway ~ Non-Junction N Four-Way Inte U.S. Unpaved  Wet
Clear  Dark- Lighted OffRoad S Property DiN Other Other Post, Pc On Roadway  Intersection N Four-Way Inte State paved  Dry
Clear  Daylight Bicycle N Injury N Angle Pedalcycle  OnRoadway Intersection N Four-Way Inte U.S. Unpaved Dry
Clear  Daylight Unknown Injury N Angle Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Dry
Clear  Unknown RearEnd N Injury N Front to Rear Motor Vehicle On Roadway ~ Other N Other State pPaved  Dry
Rain Daylight RearEnd N Property DiN Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Paved  Wet
Clear  Daylight RearEnd  E Property D:N Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Four-Way Inte State Unpaved Dry
Clear  [Dark-Notlighted  RearEnd N Injury N Front to Rear Motor Vehicle On Roadway  Intersection N Four-Way Inte U.S. paved  Dry
Clear  Daylight RearEnd N Injury N Front to Rear Motor Vehicle On Roadway  Driveway/Alle N Not at Interse: State Paved  Dry
Clear  Dark- Lighted RearEnd S Injury N Front to Rear Motor Vehicle On Roadway  Intersection-R N Four-Way Inte State Unpaved Dry
Clear  Daylight Single Vehicle N Property D:N Other Fire/Explosion On Roadway  Intersection N Four-Way Inte U.S. Unpaved Dry
Clear  Daylight RearEnd N Property DiN Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interser U.S. Unpaved Dry
Clear  Daylight Right Angle | sw Injury N Angle Motor Vehicle On Roadway  Intersection N Four-Way Inte U.S. Unpaved Dry
Cloudy  Dusk RearEnd N Injury N Front to Rear Motor Vehicle On Roadway  Intersection-R N Four-Way Inte U.S. paved  Dry
Clear  Dark- Lighted Single Vehicle W Property D:N Other Motor Vehicle On Roadway  Intersection-R N Four-Way Inte U.S. Paved  Dry
Clear  Daylight RearEnd  E Injury N Front to Rear Motor Vehicle On Roadway  Intersection Y Four-Way Inte Local pPaved  Dry
Clear  Daylight Single Vehicle W Property D:N Other Motor Vehicle On Roadway ~ Non-Junction N Four-Way Inte Local Paved  Dry
Clear  Daylight E Property DiN Sideswipe, Sar Motor Vehicle On Roadway  Intersection-R N Four-Way Inte State pPaved  Dry
Clear  Daylight RearEnd  E Property DY Front to Rear Other Non-Fix On Roadway ~ Other N Other County  Curb Dry
Clear  |Dusk RearEnd  E Property DY Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Dry

Clear  Daylight HeadOn Property DY N Dry
Clear  Daylight Other Property D:N Front to Rear Motor Vehicle On Roadway  Intersection-R N Not at Interse: U.S. Paved  Dry



Cloudy
Cloudy
Clear
Cloudy
Cloudy
Clear
Clear
Cloudy
Rain
Cloudy
Clear
Clear
Clear
Clear
Cloudy
Clear
Cloudy
Clear
Clear
Rain
Clear
Cloudy
Clear
Clear
Clear
Clear
Clear
Clear
Cloudy
Clear
Cloudy
Clear
Cloudy
Clear
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Clear
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Clear
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Daylight
Daylight
Daylight
Dark - Not Lighted
Daylight
Daylight
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Daylight

Dusk

Dark - Lighted
Daylight
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Daylight
Daylight
Daylight
Daylight

Dark - Lighted
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Dark - Not Lighted
Daylight

Dusk

Daylight
Daylight
Daylight
Daylight
Daylight

Dark - Lighted
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Dark- Not Lighted
Dark - Lighted
Daylight
Daylight
Daylight
Daylight

Dark - Lighted
Dark - Lighted
Dark - Lighted
Daylight

Dark - Lighted
Daylight

Rear End

Rear End

Rear End
[Backed into |
Rear End

Rear End
Rollover

Rear End

Rear End

Rear End

Left Entering
Right Angle  NW
Left Entering S

Rear End
Rear End E
Left Entering S
Unknown
Rear End E
Right Angle  NW
Rear End E
Rear End N
Rear End E
Rear End N
Pedestrian S
N
EW
Left Entering E
Rear End E
Left Entering W
Rear End

N
N
Left Entering E
N
S

Other

Unknown

Rear End S
Rear End E
Right/Through S
Single Vehicle E
Off Road E
Rear End N
Rear End N
Rear End S

Right Angle  sw
Left Entering W
S
Rear End E
Off Road w
Unknown
Left Entering W
Rear End N
Right/Left E
Rear End E
Left Entering W
Rollover w

Property DiN
Property D:N

Injury N
Injury N
Property D: N
Injury N
Injury N
Injury N

Property DiN
Property D:N
Property DiN

Injury N
Property D: N
Injury N
Injury N

Property Di N
Property D: N
Property Di N
Injury N
Injury N
Property D: N
Property Di N
Injury N
Fatality N
Property D: N
Property Di N
Property D: N
Property Di N
Property D: N
Property Di N
Property D: N
Property Di N
Property D: N

Injury N
Property DiN
Injury N

Property DiN
Property D: N
Property DiN
Property D: N

Injury N
Property D: N
Injury N
Injury N
Injury N

Property D: N
Property DiN
Property D: N
Property DiN
Fatality N
Property DiN
Property D: N
Property DiN
Property D: N
Injury N

Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Other Overturn/Rolli On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Angle Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway

Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway

Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Other On Roadway
Sideswipe, Sar Motor Vehicle On Roadway
Sideswipe, Op Motor Vehicle On Roadway
Sideswipe, Op Motor Vehicle On Roadway
Other Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle On Roadway
Other Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle On Roadway
Other Fire/Explosion On Roadway
Other Curb On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Sideswipe, Op Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Front to Front Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Pedestrian

Unknown  Ditch Off Roadway
Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway

Front to Rear Motor Vehicle On Roadway
Front to Front Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Other Overturn/Rolli On Roadway

Non-Junction N
Intersection-R N
Non-Junction N
Intersection N
Non-Junction N
Intersection-R N
Intersection Y
Intersection-R N
Non-Junction N
Non-Junction N
Intersection Y
Intersection N
Driveway/Alle Y
Non-Junction N
Non-Junction N
Intersection Y
Non-Junction N
Intersection-R N
Intersection N
Non-Junction N
Intersection N
Intersection-R N
Intersection-R N
Non-Junction N
Non-Junction N
Non-Junction N
Driveway/Alle N
Non-Junction N
Intersection N
Non-Junction N
Intersection-R N
Intersection N
Non-Junction N
Non-Junction N
Non-Junction N
Non-Junction N
Non-Junction N
Intersection-R Y
Intersection-R N
Non-Junction N
Non-Junction N
Non-Junction N
Intersection N
Non-Junction N
Intersection-R N
Non-Junction N
Intersection-R N
Non-Junction N
Intersection-R N
Intersection Y
Non-Junction N
Intersection N
Non-Junction N
Intersection N
Non-Junction N

Not at Interse(U.S.
Four-Way Inte U.S.
Not at Intersec U.S.
Four-Way Inte State
Not at Interse State
Four-Way Inte U.S.
Y-Intersection U.S.
Not at Interse U.S.
Not at Interse(U.S.
Not at Interse U.S.
Four-Way Inte U.S.
Four-Way Inte State
T-Intersection County
Not at Interser State
Not at Interse State
Four-Way Inte U.S.
Four-Way Inte U.S.
Not at Interse U.S.
Four-Way Inte U.S.
Four-Way Inte County
Four-Way Inte Local
Four-Way Inte State
Not at Interse State
Not at Interse U.S.
Four-Way Inte U.S.
Not at Interser State
Not at Interse State
Not at Interser Local
Four-Way Inte U.S.
Four-Way Inte U.S.
Y-Intersection State
Four-Way Inte State
Four-Way Inte State
Four-Way Inte State
Not at Interse: State
Four-Way Inte U.S.
Not at Interser Interstate
Four-Way Inte County
Not at Interse: State
Not at Interse(U.S.
Not at Interset U.S.
Not at Interse(U.S.
Y-Intersection U.S.
Four-Way Inte U.S.
Four-Way Inte U.S.
Four-Way Inte U.S.
Four-Way Inte County
Not at Interse: County
Not at Interset U.S.
Four-Way Inte U.S.
Not at Interset U.S.
Four-Way Inte U.S.
Not at Interse« County
Four-Way Inte County
Not at Interset U.S.

Unpaved
Curb
Curb
Paved
Paved
Paved
Paved
Paved
Unpaved
Paved
Paved
Paved
Unpaved
Paved
Curb
Paved
Paved
Unpaved
Unpaved
Paved
Unpaved
Paved
Paved
Unpaved
Paved
Paved
Unpaved
Unpaved
Unpaved
Paved
Paved
Paved
Unpaved
Paved
Unpaved
Paved
Paved
Paved
Curb
Unpaved
Unpaved
Paved
Paved
Paved
Paved
Paved
Curb
Curb
Paved
Paved
Paved
Curb
Curb
Paved
Unpaved

Wet
Dry
Dry
Wet
Wet
Dry
Dry
Wet
Wet
Wet
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Wet
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Wet
Dry
Dry



Clear
Cloudy
Clear
Clear
Rain
Clear
Clear
Clear
Clear
Clear
Cloudy
Clear
Clear
Clear
Clear
Clear
Clear
Fog, Smog,
Clear
Clear
Rain
Clear
Clear
Clear
Clear
Cloudy
Rain
Clear
Clear
Clear
Rain
Clear
Clear
Clear
Clear
Clear
Clear
Rain
Rain
Clear
Clear
Cloudy
Cloudy
Clear
Clear
Rain
Clear

Daylight
Daylight
Daylight
Daylight
Daylight
Daylight

Dark - Lighted
Daylight
Daylight

Dark - Lighted
Daylight

Dark - Lighted
Dark - Lighted
Daylight
Daylight
Daylight
Daylight
Dawn
Daylight

Dark - Lighted
Dark - Lighted
Daylight
Dawn

Dark - Lighted
Daylight
Daylight
Daylight
Daylight

Dark - Lighted
Daylight
Daylight
Dark - Not Lighted
Daylight
Daylight
Daylight
Daylight

Dusk

Daylight

Dark - Not Lighted
Dark - Lighted
Daylight
Daylight
Daylight

Dark - Lighted
Dark - Lighted
Daylight

Dark - Lighted

Rear End
Rear End
Other
Rear End N
Other

Rear End

Rear End N
Unknown
Rear End
Other
Rear End
Unknown
Right/Left
Rear End
Rear End
Rear End
Rear End
Unknown
Rear End
Rear End
Other
Other
Rear End

mz

Rear End
Rollover
Rear End

Lmzguzzouomuzouzmmoumzom

Rear End
Right/Through S
Single Vehicle E
Rollover S
Rear End E
Unknown
Rear End
Rear End
Left Entering
Rear End
Left Entering
Rear End
Rear End
Rear End
Rear End
Rear End
Rear End
Rear End

mzzouwnwngmmmon

Property DiN

Injury N
Injury N
Injury N
Property D: N
Injury N
Injury N

Property D:N
Property DiN
Property D:N
Property DiN
Injury N
Property DiN
Property D:N
Property DiN
Property D:N
Property DiN

Injury N
Property DiN
Injury N

Property DiN
Property D:N
Property DiN

Injury N
Property DiN
Injury N

Property D: N
Property Di N
Property D: N
Injury N
Property D: N
Property Di N
Injury N
Property Di N
Property D: N
Property Di N
Injury Y
Property Di N
Property D: N
Injury N
Property D: N
Property Di N
Injury N
Injury N
Property D: N
Property Di N
Property D: N

Sideswipe, Sar Motor Vehicle On Roadway

Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear

Front to Rear

Front to Rear
Front to Rear
Angle

Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear

Angle
Front to Rear
Other
Front to Rear
Front to Rear
Front to Rear

Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Overturn/Rolli On Roadway
Motor Vehicle On Roadway

Sideswipe, Sar Motor Vehicle On Roadway

Front to Rear
Angle
Other
Other
Front to Rear
Angle
Front to Rear
Front to Rear

Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Overturn/Rolli On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway

Front to Front Motor Vehicle On Roadway

Front to Rear

Motor Vehicle On Roadway

Front to Front Motor Vehicle On Roadway

Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear
Front to Rear

Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway
Motor Vehicle On Roadway

Non-Junction N
Non-Junction N
Intersection-R N
Non-Junction N
Intersection
Intersection
Non-Junction
Intersection
Non-Junction
Non-Junction
Non-Junction
Intersection-R N
Intersection-R N
Intersection Y
Non-Junction N
Non-Junction N
Non-Junction N
Non-Junction N
Intersection-R N
Intersection N
Intersection N
Intersection N
Non-Junction N
Intersection-R N
Non-Junction N
Intersection-R N
Intersection-R N
Non-Junction N
Intersection N
Intersection-R N
Intersection N
Non-Junction N
Non-Junction N
Non-Junction N
Intersection-R N
Intersection-R N
Non-Junction N
Intersection-R N
Intersection-R N
Intersection N
Intersection-R N
Intersection-R N
Intersection N
Non-Junction N
Non-Junction N
Non-Junction N
Intersection-R N

zzzzzzz

Not at Interse(U.S.
Not at Interse U.S.
Four-Way Inte U.S.
Y-Intersection Local
Four-Way Inte U.S.
Four-Way Inte State
Not at Interse( U.S.
Four-Way Inte U.S.
Not at Interser Local
Not at Interse U.S.
Four-Way Inte State
Four-Way Inte U.S.
Four-Way Inte U.S.
Four-Way Inte U.S.
Not at Intersec U.S.
Not at Interses Local
Not at Interse State
Not at Interse U.S.
Four-Way Inte U.S.
Four-Way Inte U.S.
Four-Way Inte U.S.
Four-Way Inte State
Four-Way Inte U.S.
Four-Way Inte Local
Not at Intersec U.S.
Y-Intersection State
Four-Way Inte U.S.
Four-Way Inte State
Four-Way Inte State
Four-Way Inte U.S.
Four-Way Inte State
Not at Interser State
Not at Interset Interstate
Not at Interser State
Four-Way Inte County
Four-Way Inte U.S.
Four-Way Inte County
Four-Way Inte Local
Four-Way Inte County
Four-Way Inte County
Not at Interse State
Not at Interser State
Y-Intersection State
Not at Interse U.S.
Four-Way Inte State
Not at Interse U.S.
Not at Interset County

Paved
Paved
Curb
Curb
Paved
Curb
Paved
Unpaved
Unpaved
Unpaved
Curb
Unpaved
Unpaved
Paved
Paved
Paved
Paved
Unpaved
Unpaved
Paved
Paved
Unpaved
Unpaved
Paved
Paved
Paved
Unpaved
Unpaved
Curb
Unpaved
Paved
Unpaved
Paved
Paved
Unpaved
Unpaved
Curb
Unpaved
Paved
Paved
Unpaved
Unpaved
Paved
Unpaved
Unpaved
Paved
Curb

Dry

Dry
Dry

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Dry
Dry
Dry
Wet
Dry
Dry
Dry
Wet
Wet
Dry
Dry
Dry
Dry
Dry
Wet
Wet
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Dry



Crash Number
837844150
846234000
846267250
853427170
860825980
860827210
860841380
863137410
863137440
864424000
864427260
864433890
864437080
864439430
864466220
864467180
865061220
869380930
869383840
869384620
869389470
869395750
869399070
873315800
873322160
873322210
873324920
873325180
873329430
873332120
873334140
876655720
876656220
876657730
876663850
878698280
878704590
878704890
878706300
878708770
878709670
878711320
878713520
878714730
887511790
887517440
887520850
887526510

Location Mile Post
9.863
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.892
9.873
9.873
9.901
9.854
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.881
9.897
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.868
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873
9.873

Roadway Id
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000
16140000

Crash Date
2/3/2015
1/23/2017
1/19/2017
6/23/2016
7/19/2015
8/3/2015
11/21/2015
3/1/2016
3/24/2016
6/9/2016
5/3/2016
5/19/2016
7/25/2016
6/1/2017
2/9/2017
12/15/2016
12/28/2018
6/13/2017
4/28/2017
7/22/2017
4/24/2017
6/9/2018
6/25/2017
11/25/2017
3/7/2018
10/8/2017
12/8/2017
10/24/2017
12/21/2017
11/27/2017
1/15/2018
12/29/2017
12/23/2017
2/4/2018
7/17/2018
7/20/2018
7/5/2018
7/3/2018
7/27/2018
8/12/2018
10/11/2018
8/29/2018
9/7/2018
9/25/2018
11/11/2018
12/1/2018
12/7/2018
12/26/2018

Crash Year
2015
2017
2017
2016
2015
2015
2015
2016
2016
2016
2016
2016
2016
2017
2017
2016
2018
2017
2017
2017
2017
2018
2017
2017
2018
2017
2017
2017
2017
2017
2018
2017
2017
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

On Road
HAVENDALE BLVD
us27
us 27
us 27
us27
us27
us27
HWY 27
HWY 27
HWY 27
SR 25
CR544
SR25
us 27
SR544
us 27
SR25
SR 544
LUCERNE PARK RD
us27
us 27
HWY 27
SR25
us 27
SR25
LUCERNE PARK RD
SR544
SR544
us27
HWY 27
SR 25
HWY 27
us 27
SR25
HWY 27
SR25
HWY 27
SR544
HWY 27
HWY 27
HWY 27
us27
us 27
HWY 27
HWY 27
HWY 27
HWY 27
HWY 27

Intersecting Road
SR25

SR 544

LUCERNE PARK RD
SR544.

SR544.

SR544.

SR544.

LUCERNE PARK RD
LUCERNE PARK RD
SR544

LUCERNE PARK RD
us27

SR544.

SCENIC HWY
us27

SR544.

LUCERNE PARK RD
us27

us27

SR544

SR 544

LUCERNE PARK RD
LUCERNE PARK RD
SR544.

SR544.

us27

us27

us27

SR544

SR544

LUCERNE PARK RD
LUCERNE PARK RD
SCENIC HWY
SR544.

LUCERNE PARK RD
LUCERNE PARK RD
SR544.

SR25

SR544

LUCERNE PARK RD
SR 544

SR 544

SR544.

LUCERNE PARK RD
SR544.

LUCERNE PARK RD
SR544.

SR544.

First Harmful Event

Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Fire/Explosion

Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Overturn/Rollover

Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport
Motor Vehicle In Transport

Manner Of Collision
Front To Rear

Other (See Narrative)
Front To Front

Angle

Front To Front

Front To Front

Front To Rear

Front To Rear

Front To Rear

>

=
@

o

Front To Rear
Angle

Front To Rear

Other (See Narrative)

Other (See Narrative)
Front To Rear

Front To Rear

Front To Rear

Front To Front
Angle
Front To Rear

Front To Rear
Front To Rear
Front To Rear
Front To Rear

Front To Rear

Front To Rear

Front To Rear
Front To Rear
Front To Rear

Front To Rear

Other (See Narrative)
Front To Rear

Front To Rear

Front To Rear

Light Condition
Daylight
Daylight
Dark-Lighted
Daylight
Daylight
Dark-Lighted
Dark-Not Lighted
Daylight
Daylight
Daylight
Dark-Lighted
Daylight
Daylight
Daylight
Daylight
Dark-Lighted
Dark-Lighted
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Dark-Lighted
Daylight
Daylight
Dark-Not Lighted
Daylight
Dark-Lighted
Dark-Not Lighted
Dark-Lighted
Daylight
Dark-Lighted
Daylight
Daylight
Daylight
Daylight
Daylight
Dawn
Daylight
Dark-Lighted
Daylight
Dark-Lighted
Daylight
Dark-Lighted
Dark-Lighted
Daylight
Dark-Lighted

Weather Condition ~Surface Condition

Clear
Clear
Clear
Clear
Clear
Clear
Rain
Clear
Rain
Rain
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Rain
Clear
Clear
Clear
Clear
Clear
Cloudy
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Rain
Clear
Rain
Cloudy
Clear
Clear
Clear
Clear
Rain
Clear
Clear
Clear
Clear
Clear

Clear

Alcohol Drugs Involver No. of Fatalities
No
No
No
No
No
No
No

No. of Injured

kN R R

37



Crash_Date  Crash_Tim County ~ Crash_Street Intersecting_Street Offset_Dist Offset_Dirc Crash_Typ Vehicles  Non_Motorist Fatalities Injuries  Alcohol_Re Distraction Drug_Relat Estimated_ Weather_( Light_Conc Street_Nur Crash_Type_D Crash_Typ: Crash_Sev: Within_Cit Manner_of_Ct
2/12/2015  2:40 PM Polk SR-544 (LUCERNE PARKRD) ~ BRENTON MANOR AVE 50 West Rear End 2 0 0 oN N N $4,000 Clear Daylight RearEnd  E Property DN Front to Rear
12/2/2017  8:41AM Polk SR-544 BRENTON MANOR AVE 0 Unknown 2 0 0 oN N N $1,000 Clear Daylight Unknown Property DN Angle
8/29/2018  7:00 AM Polk LUCERNE PARK RD (SR 544)  BRENTON MANOR AVENUE 100 West  |Unknown 2 0 0 iN Y N $13,000 Clear Daylight Unknown W Injury N Angle



SHNTYA 0€X HdV SYVEA ¥0Idd ‘MOHVYONYLS SI TIOEZ ¥¥EA HIIM DNILMVLS :HOLOWA M«

NMOMMNO = X ‘HIVWILSE ¥¥EA HIXIS = 9 ‘!HIYWILSHE ¥YVHA HIAIA A

JIVWILEE dY¥HA HIL¥NOd = ¥ ‘HIVWILSHE ¥VIA QUIHL = L ‘ALYWILSE ¥VEA OQNODHS g
AIVWILSE ¥VHA LSYId = 4 ‘HIVWILSE TYANVW = T ‘gEINdWOD Q *SDYT4d 1avyY

It

oL 6 £8°55 29°6 00z8 M 0o0ES q 2 00591 o00¢
QE"OT 0E"SS 99°6 0oTe M 00EB | 2 00EST LO0E
0%°0T 6E° 55 BL'6 005L M 00EL q D 008%1 Bo0e
0Z°6 SE 798 9t 6 0oeg M oots c! O 00EST 600¢
0Z°6 L0958 55°6 0018 M 0008 | 4 00191 0102
01°6 0L°85 006 ooosg M ooeL g 5 00651 Line
056 0855 006 00wL M 0owL ict 2 008%1 ¢I0e
0S°6 0655 006 00%L M 00%L q 4 008%1 ET0E
0576 03° 55 006 00SL M 00sL a 5 000&T adis
0e'6 0L"S% 00" 86 00es M a0eaL q 2 00191 ST0Z
0L 0T 0E" €S oos 0058 M 00v8 q 2 00691 910E
088 05" %9 00°6 00LE M ooBe 3 J 0056l LTI0Z
0v°6 05" %5 00" 6 0050T M 00S0T & D 0001E BIOZ
05" L 0095 006 00S0T M 00sotT d J 000TE 6102
v '8 0% &S 00" 6 0066 M 0000T H D 0066T 0eoz
000t 0E°SS 00°6 00SZT M 00SET H 2 000SsE 1Z0e
d0LoYd L d0LOVd d JOLOVA M= € NOILOH3YEIa T NOILDHHEIA Lavy U¥HEA

LZ SN/52 45 40 M IW S°0 ‘HA0D NEQQIH 40 M ¥%5 ¥S - 90Tt :ELIS

704 - 91 ‘ALNDOD

Ld0dHd Lav¥ TYOIHOLSIH TE0E
401440 SOILSILYLIS NOILVIHOdSNWHL
NOILVIHOdSNYYL 40 INEWLMVAEd YAI¥OTd



SEOTYA 0EY YV SUVHA ¥OI¥d 'MAYYANYLS ST TT0Z d¥HA HLIM ONIINYLIS HOIOWd s

NMONMNN = ¥ ‘HILVWILSE ¥YIA HIXIS = 9 ‘HIVWILSE ¥VAK HIAIA = A

dIVWILEE dAVIA HI¥N0d = ¥ ‘ELVWILSHE dV¥dX QU¥IHL = L ‘HIVYWILSE ¥¥EA ANODES 5
JIVWILSE ¥¥EA LS¥Id = 4 ‘JIVWILSE "TYVONYW = 3 ‘dE31ndWoD J S9VT14d LAVY

DL°ST 0218 0E"B 00SLT S 00S6T N D 000LE PO0E
0T°ST pe‘zs oL 8 00S8T § 0006T N 2 00S6LE 5002
0T°ST 6% %S 0L 6 00561 S 00002 N 4 D0S6E 5002
09 €T £6° %S LL'B 0Qo0z s 0006T N 2 DOOGE Loog
02 11 S8 ZS 2E'6 o000z s 0006T N 3 0006E BOOZ
0B 0T BZ E£S 668 0p0eT S 00S6T N 2 00SHE 6007
0E° 11T ¥Z° %5 50" 6 0008BT = 0006T N D 000LE otoz
0E'TT 0E° 28§ 006 00081 § 0006T N d 000LE 1102
06°8 0T" 25 006 00502z 8 ppsog N D 0001w z1oe
06" 8 0529 006 00s0z 8 00508 N d 000TH ET0Z
068 0125 00°6 000tz S 000TIZ N S 000E% $I0E
08° 11 00" 25 006 00s0z 8 000tz N 2 00S1W S10e
0E" 0T Qr-2s 006 00SEZ S 000%2 N O 00SL® 9102
05'01 00°2s 006 00sgz 8§ 00szz N D 000S§% L102
0901 06" 15 006 poovZz S 000FZ N 2 0D08Y BI0Z
06°6 0o-zs 00" 6 D00DEEZ S 005€Z N J 0059% 6102
HOLOYd L doIovd a HOLDYd M« z NOILDZEEIA T NOILIDEAIA Lavy dYEA

ALID SHNIWH €6/LT 80/00% ¥5 40 HLNOS 'LE Sn/sg ¥S - L&E00 *HLIS

MI0d - 9T ALNNOD

1d0dHd LaVV TYVOTHOLSIH 6102
401440 SOILSILVYLIS NOILVLAOdSNYHL
NOILYLHOdSNVEL 40 LNIWLYVYddd VYAIH0Td



SHNTYA OEM HUV SHYEX ¥OI¥d ‘JIAUYANYLS SI TT0Z ¥YEA HLIIM ONIINYIS :dOIOWd M«

NMONANQD = X ‘HIVWILSE UYEA HIXIS = 9 ‘HIVYNILSH dAVIA HIAId = A

HIVWILSE ¥VdA HIMOO4 = ¥ 'HILVAILSE ¥V¥IA QUIHL = I ‘EIVWILSE ¥VAA ANODES = S
HIVWILSE 8¥IA LSHId = 4 ‘HIVWILSE TYONYW = 3 ‘QELOdWNOD D ‘SOYI4d LAYY

]

01°sT 02" 1S 0E"B 00sS1T S 0009T N J 00SsTE vooe
0T°5T 0E"TS oL 8 0055T S 00S%#T N D 0000t s00¢e
06°9T 6% 7S 0L'6 0oasT s 000ST N D 0000t g00¢g
0Z°ST £6° 7S LL*B CO58T 8 00SST N 2 000TE Lope
REAT SB°E2S EE'6 00S%T S 005ST N J 0000€ Boog
06 ET BZ ES 668 005%T S 00S%T N J 0006Z 600¢
06" ET ¥Z FS 606 00s¥T &S 00G%T N d 0006E 0T0Z
06°EL 0E"ES 006 00s%T § 00S%PT N 5 o006 1102
09701 AL &S 0086 gosvt S 000ST N J 00Se< e1I0e
05°0T 05725 006 00S¥T S 00psT N 4 00562 ET0E
U8 TT 0T 2% 00's 005ST € 00591 N 2 0002t YIOE
09°TT 00" es 00°86 oooLt 8 00081 N 2 000S5¢€ ST0E
#1° iy & OT*E5 006 00061 8 00seT N o 0098¢ 910
09°1T 0025 006 00891 S 005LT N 2 000wt LTOZ
0e 0T 06" 1S 00°6 QoS8T 5 0056T N J 0008E BTOEZ
DE"OT 00" gSs 006 00561 S 00002 N J 00S6¢E 6T0¢C
d0LI¥4 &L d0Lov4d a HOLOYA M» € NOILOHMIA T NOILOE¥IA LAYy qYEA

NOLTIWWH EMYT avod SHHONH 40 HI¥ON 'LE SO/SZ ¥S - B6OO0 *ALIS

104 - 3T *ALNOOD

L¥0ddd 1LAvY "TYOIHOLSIH 6102
201440 SOILSILYLS NOILVIHOdSNYHL
NOILVIMOdSNVHL 40 INIWILIVdHA ¥YAINOTJd



L0-2e-1-eL20%¥ ‘ald4
Hoday sisAleuy oyjel | joaloig

01-z abed LZ0z Aenuer
L1 HS 0} pieas|nog Bury Jayin uiuepy wol yyG HS

sawnjoA Lavy (610z) Bunsixg :z-z aunbiy

oo0'Ez
N

DO0O'EL / \bbﬁ.hﬁ

aAlg Xw
ooa'gl /

™ '
Q m 000 q«/ ,
im 00E'? / \cn: 3
i
m m 7%
213 00002
el WU oou'el vous L s ooo'sl 00Z'61
ooa'y
N b oS ¥S N M
>
£
- ooe't
b ogv'e
% n m
o
o|&
-
g 5
3 B gl =™
(=] -~
:
o
/ e 71 =
oor's 00S'6€ sz // Gob'E
83?\ /%o.e /3@: /%a..nw/o%_% /nan,n..u /.8@2. /Eo.nm /u%.&
g_.ﬂ % 3) QY XHvd
/] /] =i 008's 3INE3INT @10
0o0'ol 005'9F cl=
=
(]
mim
=




L0-22-1-eL20v¥ ‘Aidd

Uoday sishAjeuy onjel] joefoid

0zZ-¢ @beg

LZoz Aenuep
L YS 0} pieasinog Bury sayin UILBW WO} pHS HS

Z ‘ON @AnEUIB)|Y PlINg- SAWN|OA 1AVY (§20Z) 4eeA BuluadQ :|}-¢ 2inbiy

000'se
N
ooo'st / \ poo'se
anlg ¥in

ann.__n/

_m_w. 000'1e /
N a3 _n__E,m/ \gm.q
L
m 2 A JAY
213 000've
000 aivvain N oou'es
oog'el ‘21 a1l ooa
R N\ resus 5 N
v D, ooo's
2 sfs
= Ale
e ]
Blm
3 Y e =
Y a
M =
L]
o
a00't1”] ooave”| D0S'e
soorr” | Nooosr Moot Noooiz Noovez  Noserze N ooz
0], .
S / b aos's INHIINT a0
000'] 000'p5 NE
wl=
=



L0-22-L-EL20vY :Ald4 gi-¢ abeq

120z Aenuer
uoday sisAjeuy oyjel ) 1oaloid

LL ¥S 0} pieasinog Buty Jayin U Wolj ppG HS

Z 'ON 9AlEUId}|Y Pling — SAWN|OA LAVY (S0Z) 1es ) ubiseq :z-¢ aunbig

000°cE ./
000°EZ / \ oooar
anTga N

000°0E /

ms %3.«/
m n aum.m/ \So.:.
)
mig A 3
S -
3
m = 000'LE
090'LE 000'2E T
I
N\ N P HS N\ \
S
>
o a00°21
.%\L i Dt Y .
JW&- =l oooa
- =10y
i
X
5] B
¢ 5 S 3ls
- N S =fm
) ™ == el | o
=] S
- - < 2 3
00v'0e 000'19 00p's i

oeo'si / ./ oop'az / wog'sz /n_ba.m 9/, o0o'Er / 000°Er ../' LooEy / 000y ._/. ouo'or

ool
00z's INY32NT a0

00061 \\ vpoeL \

FVTTAN,

MITAYIY A



L0-¢c-L-£L20¢P ‘Aidd ze-¢ ebed

120z Asenuep
voday sisAjeuy ayles| j10elold

L} ¥S 0} pieasjnog Bury JayinT ULe wolj pyG NS

Z 'ON 2AleUIBY|Y PlINg — S8WNJOA UOIDasIaju| JnoH Yead "'V (Sy0z) 1eeA uBisag :1z-¢ ainbiy

b ﬂ..
S o Els
< & §E6S
aATd N1W
691t loy | v
oig— oo s
N.ml« ~
4 1S w@= |
=m Tl PO
mlo d | L) eoe
Mm A 3AW =
&1 6¢
(L% S ¥ th Na.mm.li nu&rﬁ.u.ht
— £ ~
ey .”_u hho —pib] v/ =@~
g e PPS HS l § 9t
L92 I—
X g6t— g
3 g8
e s
Ead I
i B
als
4 & S
o 23
< 3 2E
(=]
s|2
N <
sws | Leor N | Lzo i Bow | & 16
B J .H. L |e—oss B8 g F L[
e K & eS8 o L) e—r99; i T
zg 3 cpe-t ooz -+ ggr 4
golale  mlale aed 2 le
52 INGIONT G10
&ls
mim
=



LO-22-1-eL20vy ‘Ald4

Joday sishjeuy oiyed| 10aloig

£e-¢ aled

Lzoz Menuep
L\ ¥S 01 pieasinog Bulyf JaLin ey Woly 1S HS

Z "ON 3ANEUIB)|Y pling — S3WN|OA UOIJ2asiaju| InoH yead "W'd (Sp0oz) Jesp ubiseq :zz-¢ aanbig

288 | Lteor
w=WwN 1o 269
o h L 5P
aATg N1 = q
toz
L{g—> .-H._!_m_“
S | “EE
m ﬂ —
1 B3 88s | Lue
=AM —£pH
| LH__... €S
mia ¢
b2l S A 3NV
S ¢t lqle
o |4 e o) 888
w5 :..Hlﬁ ~ o
e—BCE] J ) L feeee
g8 PPS S | i
917 —»
2) 7 oy gt lalp
<. oo bOET—> n
> = (i 234 DY
¥ 4
i b
o
Shm w._o
N SN
W n_ x| =m
b} n X ~
- =1m =
3 Y SE e
L
N mw m
oy | Loy AN | o . Bug | &2
MH <168 J _H.._.- —2ZIz wE | o Fi L=
§6LE e T i A ) IR I
cor-t gsz-t zir -4 g0z -3
zer—» .“_nwn.__t Jev— J:Wﬁ HoLr=> g JHH
6 | weH lez— 2as £ 3 v3) gy Nvd
m m INHIINT 10
—.uv.u -}
SIS
mim
=



Table 3-8. The average yearly growth rates range between 2.2% per year and 4.1% per year,
with an average value equal to approximately 2.8% per year. Based on the results of this daily
truck volume forecasting methodology, the following daily truck percentages (i.e., T-factors) were
recommended (and approved by District One) for use in the SR 544 PD&E study:

Opening Year (2025)
o 7.4% from Martin Luther King Boulevard to US 27

» 12.9% from US 27 to SR 17

Design Year (2045)

s 6.0% from Martin Luther King Boulevard to US 27
10 8 9oL

‘o

from LIS 270 BR 17
r e (SR E e E

|v||| o L8 L

Initially, it was assumed that the design year (2045) and opening year (2025) peak hour truck
percentages would be approximately equal to one-half the 2045 and 2025 daily truck
percentages. Consequently, the 2045 two-way peak hour volumes for the portion of SR 544 west
of US 27 were multiplied by 3.0%, while the 2045 two-way peak hour volumes for the portion of
SR 544 east of US 27 were multiplied by 5.4%. These preliminary 2045 peak hour truck volume
estimates are provided in Table 3-9. Similarly, the 2025 two-way peak hour volumes for the
portion of SR 544 west of US 27 were multiplied by 3.7%, while the 2025 two-way peak hour
volumes for the portion of SR 544 east of US 27 were multiplied by 6.4%. These preliminary 2025
peak hour truck volume estimates are provided in Table 3-10Error! Reference source not
found.. It should be noted that the two-way peak hour volumes were derived by multiplying the
AADT volumes by a standard K-factor value equal to 9.0%.

The existing a.m. and p.m, peak hour truck volumes were obtained from the intersection turning
movement counts provided by the District One Traffic Operations staff. The peak hour truck
turning movement counts are provided in Appendix M. The a.m. and p.m. peak hours for the SR
544 study corridor were previously determined to be from 7:15 a.m. to 8:15 a.m. and 4:45 p.m. to
5:45 p.m., respectively. The differences between the design year peak hour truck volumes and
the existing peak hour truck volumes were calculated along with the differences between the
opening year peak hour truck volumes and the existing peak hour truck volumes. These
differences are included in Table 3-9 and Table 3-10. A comparison of the future year peak hour
truck volumes with the 2019 peak hour truck volumes indicated that a reasonable amount of
growth was estimated for the p.m. peak hour. However, many of the 2025 a.m. peak hour truck
volumes were lower than the 2019 a.m. peak hour truck volumes. In addition, there were several
2045 a.m. peak hour truck volumes that were only slightly greater than the 2019 a.m. peak hour
truck volumes.
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A review of the existing a.m. and p.m. peak hour truck volumes indicates that, with one exception,
the a.m. peak hour volumes are higher than the p.m. peak hour volumes. The ratio of the a.m.
and p.m. peak hour truck volume was calculated for each location and then the overall average
ratio for the study corridor was calculated. The average overall ratio was equal to 1.50. A revised
estimate of the 2025 and 2045 a.m. peak hour truck volumes was obtained by multiplying the
initial estimate of the 2025 and 2045 a.m. peak hour truck volumes by 1.50. The revised 2025
and 2045 a.m. peak hour truck volumes are also provided in Table 3-9 and Table 3-10. The final
recommended 2045 and 2025 peak hour truck volumes and percentages are provided in Table
3-11 and Table 3-12, respectively. Based on these assumptions, the following SR 544 mainline
peak hour truck percentages (i.e., Tern—factors) are recommended for use in the SR 544 PD&E
study:

Opening Year (2025) — AM Peak Hour
e 5.6% from Martin Luther King Boulevard to US 27

e 96% from US 27 to SR 17
QOpening Year (2025) — PM Peak Hour

e 3.7% from Martin Luther King Boulevard to US 27
e 6.4% from US 27 to SR 17

Design Year (2045) — AM Peak Hour
* 4.5% from Martin Luther King Boulevard to US 27
o 8.1% from US 27 to SR 17

Design Year (2045) — PM Peak Hour
s 3.0% from Martin Luther King Boulevard to US 27
s 54 % from US 27 to SR 17
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A similar approach was followed to obtain the design year (2045) and opening year (2025) truck
volumes and percentages for US 27 and SR 17. The historic daily truck volumes on these two
roadways were estimated by multiplying the historic Average Annual Daily Traffic (AADT)
volumes by the historic daily truck percentages (i.e., the historic T-factors). The historic AADT
volumes and T-factors associated with the four FDOT count stations listed below were obtained
from the FDOT's Historical AADT Volume Reports for the years 2009 through 2019.

s Count Station No. 160097 — US 27 south of US 17/92 (i.e., north of SR 544)

« Count Station No. 160098 — US 27 north of Hughes Road (i.e., south of SR 544)
¢ Count Station No. 165049 — SR 17 north of SR 544/Lake Marion Road

= Count Station No, 160046 — SR 17 south of SR 544/Lake Marion Road

These reports are provided in Appendix K and the historic daily truck volume estimates are
summarized in Table 3-13. It should be noted that only actual AADT velumes were used to
obtain daily truck volume estimates (i.e., no first year or second year AADT volume estimates
were used).

The design year (2045) daily truck volumes for the four FDOT count station locations were
estimated by conducting growth trend analyses using the historic daily truck volumes and the
FDOT's Traffic Trends software. The growth trend analyses are provided in Appendix L. A
review of these analyses indicate the R? values associated with Count Station No. 160098 and
Count Station No. 165049 are extremely low. A review of the daily truck volumes at these two
locations indicates that these volumes did not experience any appreciable growth over the ten-
year period. Consequently, the design year and opening year daily truck percentages for these
two locations were assumed to be equal to the 2019 daily truck percentages obtained from the
FDOT's 2019 AADT Volume Reports. For the other two locations, the design year (2045) daily
truck volumes were divided by the design year (2045) AADT volumes that were previously
estimated for Build Alternative No. 1, to obtain estimates of the 2045 daily truck percentages.

Table 3-13: US 27 and SR 17 Historic Daily Truck Volumes and Percentages

FDOT Count FDOT Count
Station No. Locatlon Year AADT T-Factor | Truck AADT| Station No. Locatlon Year AADT T-Factor | Truck AADT)

2008 36,500 | 10.80% | 4,158 2009 10,600 5.20% 551

2010 37000 | 1130% | 4,381 2010 0

2011 2011 0

2012 41,000 H.90% 1,649 2012 B.A400 7.00% S5HE

r 2013 [ 2013 0

oy (157 mattus n T It .,
2015 41,500 11,60% 4,814 2015 0
2016 47,500 10.30% 4,893 2016 7,500 5.80% 443
2017 45000 | 1050% 4725 2017 9,100 5.70% 610
2018 45,000 | 10.60% 5.088 2014 3,400 7.600 714
2019 16,500 9.90% 4,604 2015 9,700 B.50% 631

2009 29,000 | 13.90% 4,031 2009 5,500 10.40% 514

2010 2010 o

2011 2011 o

2012 29500 | 10.60% 3127 2012 5500 | 1050% 543

2013 1013 0

160098 ::::{':;: :: :R"f;::: 2014 31000 | 1160% 3712 160046 M:;L:::::::‘I:f: ::a 4 [201 D
2015 35,000 | 1160% 4,060 2015 5,000 12.00% 500

2016 36,500 | 11.60% 4,456 2016 ]

2017 34,000 | 1160% 3,044 2017 6,500 12,00% 792

2018 38,000 10.30% 3,914 2018 8,200 9.30% 763

2019 39,500 1030% 4,069 2019 B,300 9.40% 78O
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This resulted in the following 2045 daily truck percentages:

s US 27 south of US 17/92 (i.e., north of SR 544) — 9.9%

¢ US 27 north of Hughes Road (i.e., south of SR 544) — 10.3%
» SR 17 north of SR 544/Lake Marion Road —6.5%

¢ SR 17 south of SR 544/Lake Marion Road - 7.0%

It should be noted that the estimated 2045 daily truck percentage for US 27 north of SR 544 is
equal to the 2019 daily truck percentage. The opening year (2025) daily truck volume for SR 17
south of SR 544 was derived by interpolating between the existing (2019) and design year (2045)
daily truck volumes. This resulted in a 2025 truck volume equal to approximately 900 trucks.
The 2025 daily truck volume was subsequently divided by the 2025 AADT volume (i.e., 11,000
vehicles per day) to obtain a 2025 daily truck percentage equal to approximately 8.2%. The 2045
and 2025 daily truck volumes and percentages for Build Alternative No. 1 are provided in Table
3-14. The average yearly percentage increase in daily truck volumes over the 26-year period
from 2019 to 2045 was subsequently calculated and these average yearly growth rates are also
provided in Table 3-14. The average yearly growth rates range between 2.0% per year and
3.8% per year.

Table 3-14: Design Year (2045) and Opening Year (2025) Daily Truck Volumes and
Percentages for US 27 and SR 17

Bulld Altemative No. 1 (2045) Existing (2019) 2019 - 2045 Bulld Atemative No. 1 (2025)

|Location AADT  |Truck AADT'| Daily Truck % |  AADT | Truck AADT ™| Daily Truck % | % Incr/Year AADT _|Truck AADT /| Daily Truck %
US 27 North of SR 544 77,000 7,600 3,9% 46,500 4,600 9.9% 2.5% 54,000 5,300 9.9%
US 27 South of SR 544 51,000 6,200 10.3% 39,500 4,100 10.3% 2.0% 44,000 4,500 10.3%
5R.17 North of SR 544 15,000 1,200 6.5% 10,000 600 £,5% 3.8% 12,000 800 5,5%
[SR 17 South of 5R 544 20,000 1,400 7.0% 5,400 BOC 5.4% 295 11,000 300 8.2%

" Rounded to the nearest 100 vehicles

Initially, it was assumed that the design year (2045) and opening year (2025) peak hour truck
percentages would be approximately equal to one-half the 2045 and 2025 daily truck
percentages. The preliminary 2045 and 2025 peak hour truck volume estimates were compared
to the existing a.m. and p.m. peak hour truck volumes obtained from the intersection turning
movement counts provided by the District One Traffic Operations staff. The differences between
the design year peak hour truck volumes and the existing peak hour truck volumes were
calculated along with the differences between the opening year peak hour truck volumes and the
existing peak hour truck volumes. These differences are included in Table 3-15.

A comparison of the 2025 and 2019 peak hour truck volumes indicated the 2025 truck volumes
were lower than the 2019 a.m. peak hour truck volumes at two locations and were only marginally
higher the 2019 a.m. peak hour truck volumes at the other two locations. In addition, a comparison
of the 2045 and 2019 peak hour truck volumes indicated the 2045 truck volumes did not reflect
reasonable growth over a 26-year period for both the SR 17 locations. As was the case with the
SR 544 mainline, a review of the existing a.m. and p.m. peak hour truck volumes indicates the
a.m. peak hour volumes are higher than the p.m. peak hour volumes for all four US 27 and SR
17 locations. Consequently, revised estimates of the 2025 and 2045 a.m. peak hour truck volumes

SR 544 from Martin Luther King Boulevard to SR 17 Project Traffic Analysis Report
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were obtained by multiplying the initial estimates of the 2025 and 2045 a.m. peak hour truck
volumes by the individual ratios of the a.m. to p.m. peak hour truck volumes. Revised estimates
of the 2025 a.m. peak hour truck volumes were calculated for all four locations, while revised
estimates of the 2045 a.m. peak hour truck volumes were only calculated for the two SR 17
lacations. The final estimates of the 2025 and 2045 peak hour truck volumes are also provided in

Table 3-15.

Table 3-15: Existing, Opening Year and Design Year Two-Way Peak Hour Truck Volumes
for US 27 and SR 17

Build Alernative No. 1 (2045) Existing AM FK He | Existing PM PK Hr | AM PR He PM Pl Hr | Existing AM/PM Build Alternativa No. 1 {2085)
Two-Way Pk Hr | TwWo-Way ANJPW PE | Two-Way PkHr | Two-Way PkRr | Truck Voume | Truck Voume | Pk Hr Truck [ Two-Way AM Pk Hr [ Two-Way Hr
Location AADT Volume Hr Truck Volume ' Truck Volume Truck Volume Differsnce Difference Voume Ratla Truck Valume ™ Truck Volume !
U5 27 North of SR 544 77.000 6,930 347 25 207 91 190 124 3a7 147
U5 27 South of SR 544 61,000 5,450 285 19 173 86 112 115 285 85
17 North ol 5A 544 19,000 1,710 56 56 n 0 el 255 144 56
SR 17 South of 5A 544 20,000 1,500 63 37 25 26 E) 148 53 63
Build Alternative No. 1(2025) Existing AM PK Hr | Existing PM PK Hr | AM Pl Hr PM Pk Hr | Existing AM/PM Bulld Alternative No. 1 (2025)
Two-Way Pk Hr | Two-Way Pk| Two-WayPkHr | Two-Way Pk Hr | Fruck Voume | Truck Voume | Pl Hr Truck | Two-Way AM Pk Hr lay PM Pk Hr
Locstion AADT Vaolume Hr Truck Volume ' | Truck Volume Truck Volume Difference | DMference | VoumeRstla | Truck Volume®™ | Truck volume™
US 27 North of 5k 544 54,000 4,860 233 56 207 -13 36 1.24 101 243
US 27 South of SR 544 44,000 3.950 206 159 173 7 33 1.15 237 206
SR 17 North of SR 544 12,000 1,080 36 56 2 -0 14 2.55 91 36
[5R 17 South of SR 544 11,000 990 a1 37 25 4 16 1.48 &0 a1

" iniriof estimare
W Fnal estimate

Based on these assumptions, the following peak hour truck percentages (i.e., Trwi-factors) are
recommended for use in the SR 544 PD&E study for US 27 and SR 17:

Opening Year (2025) — AM Peak Hour
e US 27 south of US 17/92 (i.e., north of SR 544) - 6.2%
e US 27 north of Hughes Road (i.e., south of SR 544) — 6.0%
¢ SR 17 north of SR 544/Lake Marion Road — 8.4%
= SR 17 south of SR 544/|_.ake Marion Road — 6.1%

Opening Year (2025) — PM Peak Hour
o US 27 south of US 17/92 (i.e., north of SR 544) — 5.0%
o US 27 north of Hughes Road (i.e., south of SR 544) — 5.2%
e SR 17 north of SR 544/Lake Marion Road — 3.3%
» SR 17 south of SR 544/Lake Marion Road — 4.1%

Design Year (2045) — AM Peak Hour
s US 27 south of US 17/92 (i.e., north of SR 544) — 5.0%
e US 27 north of Hughes Road (i.e., south of SR 544) — 5.2%
e« SR 17 north of SR 544/Lake Marion Road — 8.4%
s SR 17 south of SR 544/Lake Marion Road — 5.2%

SR 544 from Martin Luther King Boulevard to SR 17 Project Traffic Analysis Report
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Design Year (2045) — PM Peak Hour
s US 27 south of US 17/92 (i.e., north of SR 544) — 5.0%
s US 27 north of Hughes Road (i.e., south of SR 544) — 5.2%
o SR 17 north of SR 544/Lake Marion Road — 3.3%
o SR 17 south of SR 544/Lake Marion Road — 3.5%

The final recommended 2045 and 2025 peak hour truck volumes and percentages for US 27
and SR 17 are also summarized in Table 3-16.

Table 3-16: Final Design Year and Opening Year Peak Hour Truck Volumes and
Percentages for US 27 and SR 17

Rusild Albarnativa Mo 1 120451
Sungd Atternative N

Two-Way Pk Hr | Two-Way AM Pk Hr | Two-Way AM Pk Hr | Two-Way PM Pk Hr | Two-Way PM Pk Hr

Location AADT Volume Truck Volume Truck Percentage Truck Volume Truck Percentage
US 27 North of SR 544 77,000 6,930 347 5.0% 347 5.0%
US 27 South of SR 544 61,000 5,450 285 5.2% 285 5.2%
SR 17 North of SR 544 19,000 1,710 144 B.4% 56 3.3%
SR 17 South of SR 544 20,000 1,800 93 5.2% 63 3.5%

Build Alternative No. 1 (2025)
Two-Way Pk Hr | Two-Way AM Pk Hr | Two-Way AM Pk Hr | Two-Way PM Pk Hr | Two-Way PM Pk Hr

Location AADT Volume Truck Volume Truck Percentage Truck Volume Truck Percentage
US 27 North of SR 544 54,000 4,860 301 6.2% 243 5.0%
US 27 South of SR 544 44,000 3,960 237 6.0% 206 5.2%
SR 17 North of SR 544 12,000 1,080 91 24% 36 3.3%
SR 17 South of SR 544 11,000 990 60 6.1% a1 4.1%

The existing a.m. and p.m. peak hour truck percentages calculated from the intersection turning
movement count data provided by the District One Traffic Operations staff were used to derive
the future year peak hour truck percentages for the seven other cross streets (i.e., Martin Luther
King Boulevard, Avenue Y, Old Lucerne Park Road (west and east ends), Lucerne Lake Road,
Lake Hamilton Drive and Brenton Manor Avenue). Table 3-17 summarizes the existing a.m. and
p.m. peak hour truck percentages for these cross streets, as well as the recommended future
peak hour truck percentages. These percentages were used for both the design year and
opening year peak hour intersection analyses.

Project Traffic Analysis Report
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US 27 INTERSECTION
DESIGN YEAR (2045) PEAK HOUR APPROACH TRUCK PERCENTAGES

AM PEAK HOUR

EBLT EBTH EB RT EB APPROACH
Val. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
930 0.05 550 0.05 262 0.05 1742 87.1 5.0%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
345 0.05 595 0.08 347 0.05 1287 82.2 6.4%
NB LT NB TH NB RT NB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
454 0.05 2339 0.05 227 0.08 3020 157.81 5.2%
SBLT SBTH SB RT SB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol, Truck Vol.| Truck %
253 0.08 1839 0.05 1027 0.05 3119 163.54 5.2%
PM PEAK HOUR
EB LT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
1047 0.05 712 0.03 370 0.05 2129 92.21 4.3%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
296 0.05 526 0.05 231 0.05 1053 52.65 5.0%
NB LT NB TH NB RT NB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
277 0.03 1935 0.05 259 0.05 2471 118.01 4.8%
SBLT SBTH SB RT B APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol, Truck Vol.| Truck %
358 0.05 2457 0.05 997 0.03 3812 170.66 4.5%




BRENTON MANOR AVENUE INTERSECTION
DESIGN YEAR (2045) PEAK HOUR APPROACH TRUCK PERCENTAGES

AM PEAK HOUR

EBLT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
0 0.00 1661 0.05 158 0.05 1819 90.95 5.0%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
200 0.05 1851 0.05 0 0.00 2051 102.55 5.0%
PM PEAK HOUR
EBLT EB TH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. [Truck Vol.| Truck %
0 0.00 1959 0.03 92 0.05 2051 63.37 3.1%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
112 0.05 1708 0.03 0 0.00 1820 56.84 3.1%




Appendix B
CAP-X and SPICE Analysis Summary Sheets — US 27 Intersection



Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 4
Major Street Direction North-South
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 930 550 262 5.00% 0.00%
Westbound 0 345 595 347 6.00% 0.00%
Southbound 0 253 1839 1027 5.00% 0.00%
Northbound 0 454 2339 227 5.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rthrzgre}o\I/(;)Iume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overallvic  VIC  Multimodal . ' cdestrian Bicycle Transit

TYPE OF INTERSECTION Ratio Ranking Score Accomrzodation Accomn;odation Accomnn;odatio
Single Point E-W 066 | 1 4.8 Fair Fair Good
Displaced Left Turn 71 [ 2 4.8 Fair Fair Good
Quadrant Roadway N-W 083 [ 3 4.4 Fair Fair Fair
Partial Displaced Left Turn N-S 0.84 I 4 4.8 Fair Fair Good
Quadrant Roadway S-E 089 [ s 4.4 Fair Fair Fair
Diamond E-W 094 | & 48 Fair Fair Good
Quadrant Roadway S-W 095 [ 7 4.4 Fair Fair Fair
Quadrant Roadway N-E 098 [|I s 4.4 Fair Fair Fair
Traffic Signal 106 || o 4.8 Falr Falr Good




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 4
Major Street Direction: North-South
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 930 550 262 5.00% 0.00%
Westbound 0 345 595 347 6.00% 0.00%
Southbound 0 253 1839 1027 5.00% 0.00%
Northbound 0 454 2339 227 5.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rlhl;:gﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4
Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UTLTTIRIUILTITIRIUTLTITIRIUILTITIR
Traffic Signal FULL 2(3]|1 232 3[2]1 2(2]1
S-W 0(o0]O0 0o 0(o0]0 0(o0]0
N-E 0o 0(o0]O0 0(o0]0 0(o0]0
Quadrant Roadway SE 0T o0l 0 0T o0l 0 01 0 01010

N- 0(o0]O0 0(o0]O0 0(o0]0 0o

Partial Displaced Left Turn N-S 2|31 2|1 3|2 3121 2|21
Displaced Left Turn FUE 2|31 2|1 3|2 3121 2121

[ Number of Lanes for Interchanges

Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UTLTTIRIVICTTIRIOILTITIRIOILITIR
Diamond E-W 2131 23] 2 3[2]1 221

Single Point E- 2|31 2| 3|2 3121 2121




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4
Results for Non-roundabout Intersections
'] (] (7]
e c c
Zone 1 Zone 2 Zone 4 Zone 5 53 2 2
one one one one o © = ©
Zone 3 (East £ 2 =
TYPE OF INTERSECTION Sheet {orth) {South) €20l (west) (Center) Overallvic | 28 | 28 | 23
Ratio 3E| 8| s¢g
PE | mE | FE
a © o o
8 3 3
cLv [ vic |cv | vic [cv | vic | cLv | wic | cLv | wic < < <
Traffic Signal FULL 0 D Fair Falr Good
sW 1412 | 081 1666 | 095 | 1317 | o073 0.95 Fair Falr Falr
NE 1610 | 0.92 1378 | 079 1755 | 049 0.98 Fair Falr Falr
Quadrant Roadway
S-E 1484 | 085 | 1534 | 088 1596 | 0.89 0.89 Falr Falr Falr
N-W 1456 | 0.83 1230 | 070 | 1478 | 082 0.83 Falr Falr Fair
Partial Displaced Left Turn N-S 1284 | 0.71 | 1017 | 0.56 1477 | 0.84 0.84 Fair Falr Good
Displaced Left Turn FULL 1284 | 071 | 1017 | 056 | 615 | 0.24 | 897 | 050 | 1161 | 0 Fair Fair Good




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4
Results for Roundabouts
(7] (7] (]
c c c
s | | ¢
TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic ‘§ § §§ E §
ROUNDABOUT Ratio g E o E g E
® E o E = E
o o o o
o o Q
Q Q Q
| Lane 1 | Lane2| Lane 3 | Lane 1 | Lane2| Lane 3 | Lane 1 | Lanez| Lane 3 | Lane 1 | Lanez| Lane 3 < < <
Results for Interchanges
(] (] (]
c c c
c 8 S S
Zone 1 (Rt} Zone 2 (Lt Zone 3 Zone 4 Zone 5 (Lt]Zone 6 (Rt ] o ® -8
s O 5 O w O
TYPE OF INTERCHANGE Sheet Mrg) Mrg) (Ctr-1) (Ctr-2) Mrg) Mrg) Overallvic | 25 | 85 | 259
Ratio o E o E S E
SE|@aE | FE
& 0 5 5
Qo o o
Q Q %]
cv | vic |ewv | vie | cwv | vie | ewv | vic | ewv | vic | cuv | vic < g g
Diamond E-W | 1611 | 092 | 1648 | 004 | - 0.94 Falr Falr Good
Single Point E-W 1188 | 066 | | 209 | 0.53 702 | 0.39 “ Falt Falr Good




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 930 550 262 5.00% 0.00%
Westbound 0 345 595 347 6.00% 0.00%
Southbound 0 253 1839 1027 5.00% 0.00%
Northbound 0 454 2339 227 5.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rthrzgso\I/(;)lume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overall vic viC Multimodal Pedestrian Bicycle Transit
TYPE OF INTERSECTION Accommodation Accommodation Accommodatio

) S ns
Partial Displaced Left Turn E-W 074 |F 1 4.8 Fair Fair Good

Ratio ET ] Score




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 4
Major Street Direction: East-West
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 930 550 262 5.00% 0.00%
Westbound 0 345 595 347 6.00% 0.00%
Southbound 0 253 1839 1027 5.00% 0.00%
Northbound 0 454 2339 227 5.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UILITIRIUILTTIRIUCILITIRIUILTITIR
Partial Displaced Left Turn E-W 2131 23] 2 3121 2(2]1
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UILTTIRIVILITIRIGILTITIRIUILTITIR
Diamond N-S 2|31 23] 2 3[2]1 221
Single Point N-S 2|31 2| 3|2 3121 2121




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

Results for Non-roundabout Intersections

Zone 1 Zone 2 Zone 4 Zone 5

Zone 3 (East]
TYPE OF INTERSECTION Sheet (i) (South) €t wesy (Cepten 0";“".' we
atio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV| VIC | CLV | VIC | CLV | VIC [ CLV | VIC | CLV | VIC

£

Partial Displaced Left Turn E-W 615 | 0.34 897 | 0.50 | 1301 | 0.74 0




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4
Results for Roundabouts
(2} (2] (2]
c c c
s | | ¢
TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic ‘§ § § § E §
ROUNDABOUT Ratio g E o E g E
® E o E = E
o o ) )
o Q Q
Q Q Q
| Lane 1 | Lane 2 | Lane 3| Lane 1 | Lane 2 | Lane 3 | Lane 1 | Lane 2 | Lane 3 | Lane 1 | Lane 2 | Lane 3 < < <
Results for Interchanges
(] (] (]
c c c
c2 L L
Zone 1 (Rt} Zone 2 (Lt Zone 3 Zone 4 Zone 5 (Lt]Zone 6 (Rt ] o ® = ®
TYPE OF INTERCHANGE Sheet Mrg) Mrg) (Ctr. 1) (Ctr. 2) Mrg) Mrg) Overa!l vic =3 S 3 [
Ratio o £ o E s E
T E o E - E
a o o o
Qo o o
(%] Q Q
cv | wic |ewv | wic |ewv | wic | cwv | wic | ewv | vic | cLv | vic < g g
Diamond N-S ; o - 1724 | 0.99 | 1460 | 0.83 - 0.99 Fair Falr Good
Single Point NS 1577 | 0.88 | - ; 1413 | 0.83 1089 | 0.61 0.88 Fair Falr Good




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 4
Major Street Direction North-South
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 1047 712 370 4.00% 0.00%
Westbound 0 296 526 231 5.00% 0.00%
Southbound 0 358 2457 997 5.00% 0.00%
Northbound 0 277 1935 259 5.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rthrzgso\I/(;)lume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overallvic  VIC  Multimodal . ' cdestrian Bicycle Transit

TYPE OF INTERSECTION Ratio Ranking Score Accomrzodation Accomn;odation Accomnn;odatio
Single Point E-W 058 [ 1 4.8 Fair Fair Good
Displaced Left Turn 069 [I 2 48 Fair Fair Good
Partial Displaced Left Turn N-S 087 [ 3 4.8 Fair Fair Good
Quadrant Roadway N-W 0.91 B 4 4.4 Fair Fair Fair
Quadrant Roadway N-E 099 [ s 4.4 Fair Fair Fair
Quadrant Roadway S-E 106 [ & 4.4 Fair Fair Fair
Traffic Signal 110 | 7 48 Fair Fair Good
Diamond E-W 113 || 8 4.8 Fair Fair Good
Quadrant Roadway S-W 116 || 9 4.4 Falr Falr Falr




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 4
Major Street Direction: North-South
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 1047 712 370 4.00% 0.00%
Westbound 0 296 526 231 5.00% 0.00%
Southbound 0 358 2457 997 5.00% 0.00%
Northbound 0 277 1935 259 5.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4
Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UTLTTIRIUILTITIRIUTLTITIRIUILTITIR
Traffic Signal FULL 2(3]|1 232 3[2]1 2(2]1
S-W 0(o0]O0 0o 0(o0]0 0(o0]0
N-E 0o 0(o0]O0 0(o0]0 0(o0]0
Quadrant Roadway SE 0T o0l 0 0T o0l 0 01 0 01010

N- 0(o0]O0 0(o0]O0 0(o0]0 0o

Partial Displaced Left Turn N-S 2|31 2|1 3|2 3121 2|21
Displaced Left Turn FUE 2|31 2|1 3|2 3121 2121

[ Number of Lanes for Interchanges

Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UTLTTIRIVICTTIRIOILTITIRIOILITIR
Diamond E-W 2131 23] 2 3[2]1 221

Single Point E- 2|31 2| 3|2 3121 2121




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4
Re O 0 0 dabo e e 0
L] (2} (2}
e c c
Zone 1 Zone 2 Zone 4 Zone 5 5% 2 2
one one one one 8w o8 = 8
Zone 3 (East; = -} 5 ®
TYPE OF INTERSECTION Sheet (lonh) {South) €=l wesy (Center) | Overallvie | 28 | 86 | 2%
Ratio s E = g E
SE |mE | FE
a0 o o
s & &
cLv | vic [cwv | vic |cLv | vic | cLv | vic | cLv | vic < < <
Traffic Signal FULL 0 | Fair Falr Good
S- 1679 | 0.96 024 6 1543 | 0.86 5 Fair Falr Falr
NE 1597 | 0.91 1245 | 0.71 1775 | 0.99 0.99 Falr Falr Falr
Quadrant Roadway
S-E 1400 | 080 | 1737 | 099 900 0 06 Falr Falr Falr
N-w 1586 | 0.91 1245 | 071 | 1417 | 079 0.91 Falr Falr Falr
Partial Displaced Left Turn N-S 1238 | 0.69 | 1117 | 0.62 1518 | 0.87 0.87 Fair Falr Good
Displaced Left Turn FULL 1238 | 069 | 1117 | 062 | 722 | 040 | sosa | 045 | 1242 | 0.0 Fair Fair Good




Capacity Analysis for Planning of Junctions
Detailed Report - Page 4 of 4

Results for Roundabouts

TYPE OF
ROUNDABOUT

Zone 1 (North)

Zone 3 (East)

Zone 2 (South)

Zone 4 (West)

| Lane 1 | Lane 2 | Lane 3

Lane 1 | Lane 2 | Lane 3

Lane 1 | Lane 2 | Lane 3

Lane 1 | Lane 2 | Lane 3

Overall vic
Ratio

Pedestrian
Accommodations

Bicycle
Accommodations

Transit
Accommodations

Results for Interchanges

Zone 1 (Rt} Zone 2 (Lt Zone 3 Zone 4 Zone 5 (Lt]Zone 6 (Rt
TYPE OF INTERCHANGE Sheet Mrg) Mrg) (Ctr-1) (Ctr-2) Mrg) Mrg)
CLV | VIC |CLV | ViC | CLV | ViC | CLV | ViC | CLV | VIC | CLV | VIC
Diamond E-W 1424 | 0.81 s
Single Point E-W 1037 | 0.58 950 | 0.56 878 | 0.49

Overall vic
Ratio

Pedestrian
Accommodations

2
£

Bicycle
Accommodations

Transit
Accommodations

g




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 1047 712 370 4.00% 0.00%
Westbound 0 296 526 231 5.00% 0.00%
Southbound 0 358 2457 997 5.00% 0.00%
Northbound 0 277 1935 259 5.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rthrzgso\I/(;)lume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overall vic viC Multimodal Pedestrian Bicycle Transit
TYPE OF INTERSECTION Accommodation Accommodation Accommodatio

) S ns
Partial Displaced Left Turn E-W 080 [ 1 4.8 Fair Fair Good

Ratio ET ] Score




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/US 27
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 4
Major Street Direction: East-West
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 1047 712 370 4.00% 0.00%
Westbound 0 296 526 231 5.00% 0.00%
Southbound 0 358 2457 997 5.00% 0.00%
Northbound 0 277 1935 259 5.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UILITIRIUILTTIRIUCILITIRIUILTITIR
Partial Displaced Left Turn E-W 2131 23] 2 3121 2|21
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE
Sheet I TLITIRJUJL]ITIRJUIL][TIRJUILITIR




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

Results for Non-roundabout Intersections

Zone 1 Zone 2 Zone 4 Zone 5

Zone 3 (East
TYPE OF INTERSECTION Sheet (North) (South) €2 (west) (Center) 0";“".' vie
ato

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV| VIC |CLV | VIC | CLV | VIC [ CLV | WIC | CLV | ViC

£

Partial Displaced Left Turn E-W 722 0.40 804 0.45 | 1385 .80 0.80




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

(7] (7] (]

c c c

cs| & 8

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic ‘§ § § § E §
ROUNDABOUT Ratio g E o E g E
® E o E = E

) ] ]

3 3 3

< < <

| Lane 1 | Lane2| Lane 3| Lane 1 | Lanez| Lane 3 | Lane 1 | Lane2| Lane 3 | Lane 1 | Lanez| Lane 3

Results for Interchanges

Zone 1 (Rt} Zone 2 (Lt Zone 3 Zone 4 Zone 5 (Lt]Zone 6 (Rt
Mrg) Mrg) (Ctr. 1) (Ctr. 2) Mrg) Mrg) Overall vic

TYPE OF INTERCHANGE Sheet .
Ratio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV | VIC |CLV | VIC | CLV | VIC [ CLV | VIC | CLV | VIC CLV| viC




Florida Department of Transportation
Safety for Control Tool

Summary of crash prediction results for each alternative

Project Name: SR 544 PD&E Study from MLK Blvd to SR 17 intersection Type At-Grade Intersection
Intersection: SR 544/US 27 [Opening Year 2025
[Agency: FDOT District One Design Year, 2045
Project Reference: FPID No.: 440273-1-22-01 Facility Type On Urban and Suburban Arterial
Polk County [Number of Legs 4-leg
Florida 1-Way/2-Way 2-way Intersecting 2-way
3/23/2023 # of Major Street Lanes (both directions) 6 or more
[AIM Engineering & Surveying, Inc. [Major Street Approach Speed 55+ mph
SSI Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction Source of Prediction CEIIG || 26 Rank
Range? Year Year
Total 2182 34.98 594.68 ]
E P T — B m pr—— B
8 Fatal & Injury 6.63 1021 17659 2 3 Q 1
Displaced Left Turn (DLT) |22l | 19.20 3078 52332 -1 N/A CMF 0 0 - 2
Fatal & Injury 5.83 8.98 155.40 = =




Florida Department of Transportation

Safety Perf for ion Control ion Tool

Summary of crash prediction results for each alternative

Project Name: SR 544 PD&E Study from MLK Blvd to SR 17 Type Ramp Terminal Intersection
Intersection: SR 544/US 27 Opening Year 2025
|Agency: FDOT District One Design Year 2045
Project Reference: FPID No.: 440273-1-22-01 |Area Type Urban
City: Polk County
state: Florida
Date: 3/23/2023
[Analyst: AIM Engineering & Surveying, Inc.
N o n P - SSI Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank AADT Within range?
Open | Design Rank
Total 13.81 24.62 403.97
Signalized Diamond - Yes -
8 Fatal & Injury 5.14 10.29 160.64 2 46 17 2
q Fra Total 12.93 31.65 456.35 - -
Single-Point Diamond
8 Fatal & Injury 3.26 7.86 113.83 1 Yes E ﬂ 1




Safety for

Florida Department of Transportation

Control

Summary of crash pred

Tool

n results for each alternative

Project Name: SR 544 PD&E Study from MLK Blvd to SR 17 intersection Type At-Grade Intersection
intersection: SR 544/Us 27 (NWQR Alternative) [Opening Year 2025
[Agency: FDOT District One Design Year, 2045
Project Reference: FPID No.: 440273-1-22-01 Facility Type On Urban and Suburban Arterial
Polk County [Number of Legs 4-leg
Florida 1-Way/2-Way 2-way Intersecting 2-way
3/23/2023 # of Major Street Lanes (both directions) 6 or more
[Analyst: [AIM Engineering & Surveying, Inc. [Major Street Approach Speed 55+ mph
SSI Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction Source of Prediction CEIIG || 26 Rank
Range? Year Year
Total 17.04 32.86 52061 ]
SR T [ m pr—— B
5 Fatal & Injury 5.31 9.65 15659 1 15 1 1




SR 544/US 27 INTERSECTION (NWQR ALTERNATIVE)
CRASH ADJUSTMENTS

The current SPICE software overestimates the number of crashes that are expected to
occur at an intersection of two, two-way roadways where left-turn movements are
prohibited on all intersection approaches because there are no FHWA-approved Crash
Modification Factors (CMF's) for this type of intersection control strategy. The number of
total crashes estimated to occur at the US 27/SR 544 signalized intersection (assuming
left-turn movements can be made on all four approaches) was multiplied by a value
equal to 0.6116 and used as an estimate of the number of total crashes that would be
expected to occur at this intersection if no left-turn movements were allowed. Similarly,
the number of fatal and injury crashes estimated to occur at the US 27/SR 544 signalized
intersection (assuming left-turn movements can be made on all four approaches) was
mulfiplied by a value equal to 0.7511 and used as an estimate of the number of fatal
and injury crashes that would be expected to occur at this intersection if no left-turn
movements were allowed. These factors represent adjusted Type A Median U-Turn (MUT)
CMF’s that were derived based on recent MUT safety research that was funded by FDOT
and conducted by the Department of Civil, Environmental and Construction
Engineering at the University of Central Florida. These specific values were derived by
Kittleson & Associates and used previously in the ICE analysis conducted for the SR 31/SR
80 intersection in Lee County, Florida.



Safety for

Florida Department of Transportation

Control

Summary of crash pred

Tool

n results for each alternative

Project Name: SR 544 PD&E Study from MLK Blvd to SR 17 intersection Type At-Grade Intersection
Intersection: US 27/NWQR |Opening Year 2025
[Agency: FDOT District One Design Year 2045
Project Reference: FPID No.: 440273-1-22-01 Facility Type On Urban and Suburban Arterial
Polk County [Number of Legs 3-leg
Florida 1-Way/2-Way 2-way Intersecting 2-way
3/23/2023 [# of Major Street Lanes (both directions) 6 or more
[Analyst: [AIM Engineering & Surveying, Inc. [Major Street Approach Speed 55+ mph
SSI Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction Source of Prediction CEIIG || 26 Rank
Range? Year Year
Total 6.5 .60 160.09 ]
SR T [ m pr—— B
8 Fatal & Injury 276 3.86 69.69 1 2] 3 1




Safety for

Florida Department of Transportation
Control

Summary of crash pred

n results for each alternative

Tool

Project Name: SR 544 PD&E Study from MLK Blvd to SR 17 intersection Type At-Grade Intersection
intersection: SR 544/Brenton Manor Ave (NWQR Alternative) [Opening Year 2025
[Agency: FDOT District One Design Year, 2045
Project Reference: FPID No.: 440273-1-22-01 Facility Type On Urban and Suburban Arterial
Polk County [Number of Legs 4-leg
Florida 1-Way/2-Way 2-way Intersecting 2-way
3/23/2023 # of Major Street Lanes (both directions) S or fewer
[Analyst: [AIM Engineering & Surveying, Inc. [Major Street Approach Speed Less than 55 mph
SSI Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction Source of Prediction CEIIG || 26 Rank
Range? Year Year
Total 7.98 14.99 239.58 N
SR T [ p— B
5 Fatal & Injury 2.69 5.22 82.40 1 70 | 46 1




Appendix C

Preliminary Traffic Signal Warrant Evaluation



Form 750-020-01

State of Florida Department of Transportation TRAFFIC ENGINEERING

October 2020
TRAFFIC SIGNAL WARRANT SUMMARY
City: Winter Haven Engineer: AIM Engineering
County: 16 — Polk Date: March 5, 2023
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Brenton Manor Avenue Lanes: 1 Minor Approach Speed: 25
MUTCD Electronic Reference to Chapter 4:  http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf
Volume Level Criteria
1. Is the posted speed or 85th-percentile of major street > 40 mph? Yes [INo
2. Is the intersection in a built-up area of an isolated community with a population < 10,000? [1Yes No
"70%" volume level may be used if Question 1 or 2 above is answered "Yes" MAY 70% [1100%

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied for eight hours.  [] Yes No

Warrant 1 is also satisfied if both Condition A and Condition B are "80%" satisfied
(should only be applied after an adequate trial of other alternatives that could cause less delay and [ Yes No
inconvenience to traffic has failed to solve the traffic problems).

Warrant 1 is satisfied if Condition A or Condition B is "70%" satisfied for eight hours. Yes [JNo

Condition A - Minimum Vehicular Volume

Applicable: Yes [JNo

Condition A is intended for application at locations where a large volume of 100% Satisfied: [ Yes No

intersecting traffic is the principal reason to consider installing a traffic control 80% Satisfied: [ Yes No
signal. 70% Satisfied: [ Yes No
Number of Lanes for moving Vehicles per hour on major- Vehicles per hour on minor-
X street (total of both . .
traffic on each approach street (one direction only)
approaches)
Major Minor 100%* | 80%° | 70%° [ 100%® | 80%° | 70%°
1 1 500 400 350 150 120 105
2 or more 1 600 480 420 150 120 105
2 or more 2 or more 600 480 420 200 160 140
1 2 or more 500 400 350 200 160 140

#Basic Minimum hourly volume
P Used for combination of Conditions A and B after adequate trial of other remedial measures
®May be used when the maior-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Eight Highest Hours

£ £ £ £ E| e | g | &
© © o o o [~} Q
Street © o ~ ~ ™ < 0 ©
£ £ £ £ E| E| | E
© © o [~} [~} o o
~ © & - o~ ™ < [}

Major 1,774 | 1,496 | 1,270 | 1,397 [1,429( 1,516 1,611 1,746 L
Existing Volumes

Minor 117 99 121 120 | 293 | 129 | 57 [ 109

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 1 of 4



Form 750-020-01
TRAFFIC ENGINEERING

State of Florida Department of Transportation October 2020
TRAFFIC SIGNAL WARRANT SUMMARY
Condition B - Interruption of Continuous Traffic Applicable: Yes [I No
o isfied: Yi [“IN
Condition B is intended for application where Condition A is not satisfied and the 100% Satisfied: [ Yes B Ne
traffic volume on a major street is so heavy that traffic on the minor intersecting 80% Satisfied: [ Yes No
street suffers excessive delay or conflict in entering or crossing the major street. 70% Satisfied: Ves [ No
. Vehicles per hour on major- . .
Number of Lanes for moving Vehicles per hour on minor-
X street (total of both . .
traffic on each approach street (one direction only)
approaches)
Major Minor 100%* | 80%° | 70%° [ 100%® | 80%° | 70%°
1 1 750 600 525 75 60 53
2 or more 1 900 720 630 75 60 53
2 or more 2 or more 900 720 630 100 80 70
1 2 or more 750 600 525 100 80 70
#Basic Minimum hourly volume
P Used for combination of Conditions A and B after adequate trial of other remedial measures
®May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.
Eight Highest Hours
£ £ £ £ E| e | g | &
© © o a o o o
© o -~ o~ ) < n ©
Street ' ' ' ' ' ' [ '
£ £ g £ E|E| E | E
© © o o o o a
~ © o - o~ © < 0
Major 1,774 | 1,496 | 1,270 | 1,397 |1,429]|1,516|1,611| 1,746
Minor | 117 | 99 | 121 | 120 | 203 | 120 | 57 | 109 || FEXisting Volumes
Page 2 of 4

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME



Form 750-020-01
State of Florida Department of Transportation TRAFFIC ENGINEERING

TRAFFIC SIGNAL WARRANT SUMMARY Ortoner2020

City: Winter Haven Engineer: AIM Engineering
County: 16 — Polk Date: March 5, 2023
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Brenton Manor Ave Lanes: 1 Minor Approach Speed: 25

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Volume Level Criteria

1. Is the posted speed or 85th-percentile of major street > 40 mph? Yes [ No
2. Is the intersection in a built-up area of an isolated community with a population < 10,0007 L] Yes No
"70%" volume level may be used if Question 1 or 2 above is answered "Yes" MAY 70% 100%

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

If all four points lie above the appropriate line, then the warrant is satisfied. Applicable: Yes  [INo
Satisfied: Yes [INo

Plot four volume combinations on the applicable figure below.

100% Volume Level 500 FIGURE 4C-1: Criteria for "100%" Volume Level
Volumes N ‘
Four T 2 OR MORE LANES & 2 OR MORE LANES
Highest Major | Minor 5 00 \ \/
Hours Street | Street -5 R
Wo 300
- 4 ['4 2 OR MORE LANES & 1 LANE
7 am - 8 am 1774 117 'Gg \\N% ‘ |
3pm-4pm [ 1429 293 gy 200 . ;AN\W LaNE
£5
4pm-5pm | 1516 129 =2 \V\\ i
T 100
5pm-6pm | 1746 109 g e
0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

* Note: 115 ph. applies as the lower threshold volume for a minor street approach with two or more lanes and
80 mph applies as the lower threshold volume threshold for a minor street approach with one lane.

FIGURE 4C-2: Criteria for "70%" Volume Level

Community Less than 10,000 population or above 70 km/hr. (40 mph) on Major Street
70% Volume Level ( y pop (40 mph) on Maj )

400 ‘ ‘ ‘
Volumes £
Four >' | _— 2 OR MORE LANES &2 OR MORE LANES
Highest Major Minor 5 300 ~ i i
Hours wg
Street Street E 8 ~N 2 OR MORE LANES & 1 LANE
5E \
7am-8am | 1774 117 2 200 ™~
o=
z
3pm-4pm | 1429 293 g g \\\&ANW AN I
4pm-5pm | 1516 129 Z 100 B |
g ~7 *80
5pm -6 pm 1746 109 *60
0
200 300 400 500 600 700 800 900 1000

MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

* Note: 80 ph. applies as the lower threshold volume for a minor street approach with two or more lanes and
60 ph. applies as the lower threshold volume threshold for a minor street approach with one lane.

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME Page 3 of 4




Form 750-020-01
State of Florida Department of Transportation TRAFFIC ENGINEERING

TRAFFIC SIGNAL WARRANT SUMMARY Ortoner2020

City: Winter Haven Engineer: AIM Engineering & Surveying, Inc.
County: Polk Date: March 5, 2023
District: FDOT District One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Brenton Manor Avenue Lanes: 1 Minor Approach Speed: 25
MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf
Volume Level Criteria
1. Is the posted speed or 85th-percentile of major street > 40 mph? Yes [JNo
2. Is the intersection in a built-up area of an isolated community with a population < 10,0007 Yes []No
"70%" volume level may be used if Question 1 or 2 above is answered "Yes" MAY 70% [v] 100%

WARRANT 3 - PEAK HOUR

. i Y
If all three criteria are fulfilled or the plotted point lies above the appropriate line, Applicable: es [INo

then the warrant is satisfied. Satisfied: ¥ Yes [ No
Unusual condition justifying use of Plot volume combination on the applicable figure below.
warrant: PP "
600 FIGURE 4C-3: Criteria for "100%" Volume Level
Z - - - \ / 2 ORMORE LANES & 2 OR MORE LANES
Record hour when criteria are fulfilled £ 500 T
. >
and the co‘rrespond/ng d‘elay or volume Z ~ \ \ | |
in boxes provided. Q400 - t T
w
1]
= u 4 \ \ ‘></ 2 OR MORE LANES & 1 LANE
Peak Hour 100% Volume %% 300 |
- - - ©
Time Major Vol. | Minor Vol. o4 ™~ ™~ ™~ | 1LANE & 1|LANE
AM Pk Hr 1774 117
g T~ >& T~ *150
o g 100 — B/ 100
Peak Hour 70% Volume T
Time Major Vol. | Minor Vol.
0
AM Pk Hr 1242 82 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Criteria * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
1. Delay on Minor Approach 100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
*(vehicle-hours)
Approach Lanes 1 2 FIGURE 4C-4: Criteria for "70%" Volume Level
Delay Criteria* 4.0 5.0 (Community Less than 10,000 population or above 70 km/hr. (40 mph) on Major Street)
[[Delay* 8.2 500 | | | |
"Fulfilled'?: Yes []No x | 2 ORMORE LANES & 2 OR MORE LANES
> 400 i i i
2. Volume on Minor Approach T
. R . . PP - ‘;} \ ~ 2 OR MORE LANES & 1 LANE
One-Direction *(vehicles per hour) w ) \ |
o
Approach Lanes 1 2 = ; 300 >< ‘
N " 14
Volume Criteria* 100 150 oy \\ \ 1 LANE & 1 LANE
=2
Volume* 117 = 3 200
s
Fulfilled?: Yes [JNo z ~— Q\
T 100 — N *100
3. Total Intersection Entering — —_ = 75
Volume *(vehicles per hour)
No. of Approaches 3 4 0
—— 550 300 300 400 500 600 700 800 900 1000 1100 1200 1300
Volume Criteria MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Volume* 1,891 * Note: 100 ph. applies as the lower threshold volume for a minor street approach with two or more lanes and
Fulfilled?: Yes D No 75 phi applies as the lower threshold volume threshold for a minor street approach with one lane.

WARRANT 3 - PEAK HOUR Page 4 of 4




Appendix D
CAP-X and SPICE Analysis Summary Sheets — Brenton Manor Avenue

Intersection



Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Brenton Manor Avenue
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 3
Which leg is the minor street? S
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 0 1661 158 5.00% 0.00%
Westbound 0 200 1851 0 5.00% 0.00%
Southbound 0 0 0 0 0.00% 0.00%
Northbound 0 73 0 83 5.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rthrzgre}o\I/(;)Iume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle Transit
Accommodation Accommodation Accommodatio
s s ns

Overall vic VIC Multimodal

TYPE OF INTERSECTION Ratio Ranking Score

Traffic Signal

Continuous Green T S 0.67
1NS X 2EW 0.88

2X2 0.88

All-Way Stop Control 2.82

Two-Way Stop Control E-W 205.41 . _




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Brenton Manor Avenue
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 3
Major Street Direction: North-South
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 0 1661 158 5.00% 0.00%
Westbound 0 200 1851 0 5.00% 0.00%
Southbound 0 0 0 0 0.00% 0.00%
Northbound 0 73 0 83 5.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rlhl;:gﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UILITIRIUILTTIRIUCILITIRIUILTITIR
Traffic Signal FULL 1(0(1 0(0fO 021 1120
Two-Way Stop Control E-W 1/0(1 0(o0]O0 021 1120
All-Way Stop Control FULL 1(0(1 0(0fO 021 1120
Continuous Green T S 1 1 2|1 1] 2
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE
Sheet T TTIR[UJL[TIR[UJL]TIR[UIL]TIR




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4
Re 0 0 0 dabo e e 0
L] (2} (2}
= c c
Zone 1 Zone 2 Zone 4 Zone 5 5% g g
one one one one ] © = 8
Zone 3 (East; = -} 2 ®
TYPE OF INTERSECTION Sheet {orth) {South) €201 west) (Center) Overallvic | 28 | 25 | 2%
Ratio 3E| 8| s¢g
s E o E F E
a0 o o
s s 8
cv | vic [cwv | vic [cwv | vic | cLv | vic | cLv | vic % < <
Traffic Signal FULL 1178 | 0.67 0.6 Fair Falr Good
Two-Way Stop Control E-W 05.4 05.4 Falr Good
All-Way Stop Control FULL 4228 i B Good Good Good
Continuous Green T S 1174 | 0.67 0 Good




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

0 (2] (2]

e c c

e 2 9] 2

= = -

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic E -'.; § § E §
ROUNDABOUT Ratio 2E | 2E | EE
o E o E - E

a © o o

o Q Q

Q Q Q

Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 < < <

ANS X 2EW 0.00 0.83 0.88 0.52 0.83 0.88 0.88 Fair Good Good
2X2 0.00 0.00 0.83 0.88 0.29 0.28 0.83 0.88 0.88 Falr Good ood

Results for Interchanges

Zone 1 (Rt}Zone2 (Lt] Zone3 Zone 4 Zone5 (LtjZone6 (Rt}
Mrg) Mrg) (Ctr. 1) (Ctr. 2) Mrg) Mrg) Overall vic

TYPE OF INTERCHANGE Sheet .
Ratio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV | VIC | CLV | VIC | CLV | VIC [ CLV | VIC | CLV | VIC CLV| viC




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Brenton Manor Avenue
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 3
Which leg is the minor street? S
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 0 1959 92 3.00% 0.00%
Westbound 0 112 1708 0 3.00% 0.00%
Southbound 0 0 0 0 0.00% 0.00%
Northbound 0 150 0 137 5.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rthrzgso\I/(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Overall vic viC Multimodal Pedestrian Bicycle Transit
TYPE OF INTERSECTION . i Accommodation Accommodation Accommodatio
Ratio ET ] Score s s ns

Continuous Green T S

Traffic Signal 0.75
2X2 0.90

1NS X 2EW 1.22
All-Way Stop Control 2.86

Two-Way Stop Control E-W 173.56 . _




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Brenton Manor Avenue
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 3
Major Street Direction: North-South
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 0 1959 92 3.00% 0.00%
Westbound 0 112 1708 0 3.00% 0.00%
Southbound 0 0 0 0 0.00% 0.00%
Northbound 0 150 0 137 5.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial

2-phase signal Suggested = 1800 1800

Critic?rlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UILITIRIUILTTIRIUCILITIRIUILTITIR
Traffic Signal FULL 1(0(1 0(0fO 021 1120
Two-Way Stop Control E-W 1/0(1 0(o0]O0 021 1120
All-Way Stop Control FULL 1(0(1 0(0fO 021 1120
Continuous Green T S 1 1 2|1 1] 2
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE
Sheet T TTIR[UJL[TIR[UJL]TIR[UIL]TIR




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

Results for Non-roundabout Intersections

L] (2} (2}
e c c
Zone 1 Zone 2 Zone 4 Zone 5 5% g g
one one one one o © = ©
Zone 3 (East =] 2 »
TYPE OF INTERSECTION Sheet {orth) {South) €20l (west) (Center) Overallvic | 28 | 25 | 2%
Ratio 3E| 8| s¢g
% E o E - E
a © o o
8 3 3
cv | vic |cwv [ vic | cv | vic | cLv | vic | cLv | vic < < <
Traffic Signal FULL 1305 | 0.75 0.75 Fair Falr Good
Two-Way Stop Control E-W 6 B Falr Good
All-Way Stop Control FULL 4289 86 B6 Good Good Good
Continuous Green T S 1296 | 0.74 0.74 Good




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

< O O UdiDO
0 (2] (2]
e c c
c 2 9] 2
= = -
TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic E -'.; § § E §
ROUNDABOUT Ratio 2E | 2E | EE
o E o E - E
a © o o
o Q Q
Q Q Q
Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 < < <
ANS X 2EW 0.00 0.84 0.90 0.78 0.82 Fair Good Good
2X2 0.00 0.00 0.78 0.82 0.77 0.58 0.84 0:80 0.80 Fair Good Good

Results for Interchanges

Zone 1 (Rt}Zone 2
Mrg) Mrg)

(Lt} Zone3 Zone 4 Zone 5 (Lt}Zone 6 (R
(Ctr.1) (Ctr. 2) Mrg) Mrg)

Overall vic

TYPE OF INTERCHANGE .
Ratio

Pedestrian
Accommodations

Bicycle
Accommodations
Transit
Accommodations

cv | vie [ewv | wie [ ewv | wic [ ewv | vic | cuv | vie CLV| wcl




Florida Department of Transportation
Safety for Control Tool

Summary of crash prediction results for each alternat

Project Name: SR 544 PD&E Study from MLK Blvd to SR 17 intersection Type At-Grade Intersection
Intersection: SR 544/US 27 [Opening Year 2025
[Agency: FDOT District One Design Year, 2045
Project Reference: FPID No.: 440273-1-22-01 Facilty Type On Urban and Suburban Arterial
City: Polk County [Number of Legs 3-ley
state: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 3/23/2023 i of Major Street Lanes (both directions) 5 or fewer
[Analyst: [AIM Engineering & Surveying, Inc. [Major Street Approach Speed Less than 55 mph
SSI Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction Source of Prediction CEIIG || 26
Range? Year Year
Total 732 1354 217.41 ]
Traffic Signal P - Yes Calibrated SPF
5 Fatal & Injury 2.58 4.46 73.60 5 78 | 64
Total 2.94 571 89.72
Minor Road Stoj EETTE— - Yes Calibrated SPF
P Fatal & Injury 1.01 183 29.60 2 62|43
All Way Stop |—rotal | 296 434 7676 - 1 No Uncalibrated SPF 91 | 85
Fatal & Injury 081 116 2078 = | &2
2lane Roundabout  j——Total | 9.48 1578 264.64 - 3 No Uncalibrated SPF 82 | 72
Fatal & Injury 178 3.25 52.50 °< | L2
Continuous Green-T Total 7.03 13.00 20871 - 4 /A o 78 | 64
Intersection Fatal & Injury 2.19 3.79 62.56 — —




Appendix E

SYNCHRO Analysis Summary Sheets for Partial Displaced and Fully Displaced
Left-Turn Intersection Alternatives



Partial Displaced Left-Turn Intersection Alternative (North/South Only)



Lanes, Volumes, Timings

21: US 27 & SR 544(Mam Tnlersechon) 03/17/2021
e LN LYY
Lane Configurations e o o O ™ 4 5o S i o
Traffic Volume (vph) 930 550 0 345 595 0 0 2339 227 0 1838 1027
Future Volume (vph) 930 550 0 345 595 0 0 2339 227 0 1839 1027
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 225 600 400 800 850 775 900
Storage Lanes 3 0 2 0 0 1 0 2
Taper Length (ft) 25 25 25 25
Lane Util. Factor 094 0% 1.00 08 0% 100 100 091 100 100 091 088
Frt 0.850 0.850
Fit Protected 0.950 0.950
Satd. Flow (prot) 4848 3438 0 3335 3343 0 0 4940 1485 0 4940 2707
FIt Permitted 0.950 0.850
Satd. Flow (perm) 4848 3438 0 3335 3343 0 0 4940 1495 0 4940 2707
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 45 45 60 60
Link Distance (ft) 196 248 416 380
Travel Time (s) 3.0 3.8 47 43
Peak Hour Factor 095 095 09 095 095 09 095 095 095 095 095 095
Heavy Vehicles (%) 5% 5% 5% 5% 8% 5% 5% 5% 8% 8% 5% 5%
Adj. Flow (vph) 979 579 0 33 626 0 0 2462 239 0 1936 1081
Shared Lane Traffic (%)
Lane Group Flow (vph) 979 579 0 363 626 0 0 2462 239 0 1936 1081
Turn Type Prot NA Prot NA NA pm+ov NA  Prot
Protected Phases 7 4 3 8 2 3 6 6
Permitted Phases 2
Detector Phase 7 4 3 8 2 3 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240 240 240 240 240
Total Split (s) 380 310 330 310 760 330 760 760
Total Split (%) 236% 221% 236% 22.1% 54.3% 23.6% 54.3% 54.3%
Yellow Time (s) 4.5 45 45 45 4.5 45 45 4.5
All-Red Time (s) 1.5 15 1.5 15 1S 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes  Yes Yes.  Yes Yes
Recall Mode None  None None  None C-Max None C-Max C-Max
Act Effct Green (s) 270 314 206 250 700 966 700 700
Actuated g/C Ratio 019 022 015 0.8 050 0.69 050 0.50
v/c Ratio 1.05 075 074 105 1.00 023 078 0.80
Control Delay 69.7 278 387 794 50.7 8.2 311 337
Queue Delay 203 28 09 158 17.5 04 63 799
Total Delay 90.1 30.3 396 95.3 68.2 8.6 374 1136
LOS F (24 D F E A D F
Approach Delay 67.9 74.9 63.0 64.7
Approach LOS E E E E
Stops (vph) 832 484 138 525 2105 77 1467 836

Buid Alt 2 2045 AM Peak SR 544 Us 27 LT (Par | DLT = Mo r'm?—fo“‘ Th 0"‘5 )

Synchro 11 Report

Page 1



Lanes, Volumes, Timi
21: US 27 & SR 544 M anl rﬁf@\fsc(,%’o n) 03/17/2021

YR TETETE

CO Emissions (g/hr) 1729 687 349 1196 5381 188 3440 1985
NOx Emissions (g/hr) 336 134 68 233 1047 37 669 386
VOC Emissions (g/hr) 401 159 81 277 1247 44 797 460
Dilemma Vehicles (#) 0 17 0 19 80 0 66 0
Queue Length 50th (ft) ~324 261 53 ~326 799 74 518 455
Queue Length 95th (ft) #403  #385 59  #453 #936 94 582 560
Internal Link Dist (ft) 116 168 336 300

Turn Bay Length (ft) 500 600 850 900
Base Capacity (vph) 934 770 643 596 2470 1099 2470 1353
Starvation Cap Reductn 23 98 100 23 126 488 490 210
Spillback Cap Reductn 50 0 0 0 0 259 0 1263
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 111 086 067 1.09 106 039 098 12.01
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio; 1.05
Intersection Signal Delay: 65.9 Intersection LOS: E
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  21: US 27 & SR 544

TQZ R

T |
Build Al 22045 AM Peak SR 544 Us 27 01T (Paarihien| DLT — Nor /™ [Soud ™ OV’B ) Synchro 11 Report
Page 2



Lanes, Volumes, Timings 4 *
54: US 27 NB Left Turn & SR 544(P}\qnfom lmLE?YS&cHon ) 03/19/2021

% 8 Displaced LeHTur
— N ¢« N ,x%&%%{ onl_uj‘gucd i

ID

ne Con

urations Mt F MW
Traffic Volume (vph) 1480 262 0 1622 454 0
Future Volume (vph) 1480 262 0 1622 454 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.81 1.00 100 095 097 1.00
Frt 0.850
Fit Protected 0.950
Satd. Flow (prot) 7329 1538 0 3343 3335 0
Flt Permitted 0.950
Satd. Flow (perm) 7329 1538 0 3343 3335 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 203
Link Speed (mph) 45 30 30
Link Distance (ft) 19 196 312
Travel Time (s) 29 45 71
Peak Hour Factor 095 095 095 095 095 095
Heavy Vehicles (%) 5% 5% 0% 8% 5% 0%
Adj. Flow (vph) 1558 276 0 1707 478 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1558 276 0 1707 478 0
Turn Type NA  Free NA  Prot
Protected Phases 4 8 2
Permitted Phases Free
Minimum Split (s) 24.0 241 240
Total Split (s) 107.0 1070 330
Total Split (%) 76.4% 764% 23.6%
Yellow Time (s) 45 45 45
All-Red Time (s) 15 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 101.0 140.0 101.0 270
Actuated g/C Ratio 072  1.00 072 0419
vic Ratio 029 0.18 071 074
Control Delay T a3 2000 188
Queue Delay 2.1 0.0 48.6 0.0
Total Delay 92 03 706 138
LOS A A E B
Approach Delay 7.8 706 138
Approach LOS A £ B
Stops (vph) 486 0 1161 129
Fuel Used(gal) 17 2 16 4
CO Emissions (g/hr) 174 108 11800 2
NOx Emissions (g/hr) 228 21 220 54
VOC Emissions (g/hr) 272 25 262 64
Dilemma Vehicles (#) 53 0 0 0
Queue Length 50th (ft) 112 0 623 236
Queue Length 95th (ft) 125 0 m654 297
Build Alt. 2 2045 AM Peak SR 544 US 27 DLT (Par--}? ol DLT- NOFH\/SOL‘H\ O"’(_‘j ) Synchro 11 Report
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Lanes, Volumes, Timings : :
54: US 27 NB Left Tumn & SR 544 Phantom Trfersechy n*) 03/19/2021

* GJ’ Y i)\’Sr" ed L - 4
N e T i

Internal Link Dist () ITx 16 232

Turn Bay Length (ft)

Base Capacity (vph) 5287 1538 2411 643

Starvation Cap Reducin 0 0 1101 0

Spillback Cap Reductn 3515 0 0 0

Storage Cap Reducin 0 0 0 0

Reduced v/c Ratio 08 0.18 130 074

[ e e~ e R e e
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 70

Control Type: Pretimed

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 35.2 Intersection LOS: D
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  54: US 27 NB Left Turn & SR 544

1 }
Build All 2 2045 AM Peak SR 544 US 27 DLT ((Pard | DLT - Norfh [Souh On ‘3) Synchro 11 Report
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Lanes, Volumes, Timings :
56: SR 544 & US 27 SB Left Tum( IOI’ I'Of‘-hji’ﬂ Ir)}ﬁm?c non *)

2 sed for S
A o~ AN ST emenfo

. 03/19/2021
Displaced TelF Turn
n

La _EBT WBT WBR R e e
Lane Configurations 1M f %y

Traffic Volume (vph) 0 i 9l 7 253 0
Future Volume (vph) 0 777 940 347 253 0
Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900
Lane Util. Factor 100 095 08 1.00 097 1.00
Frt 0.850

Fit Protected 0.950

Satd. Flow (prot) 0 3438 6052 1538 3242 0
Fit Permitted 0.950

Satd. Flow (perm) 0 3438 6052 1538 3242 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 358

Link Speed (mph) 30 45 30

Link Distance (ft) 248 114 336

Travel Time (s) 56 1.7 76

Peak Hour Factor 095 0985 095 095 095 095
Heavy Vehicles (%) 0% 5% 8% 5% 8% 0%
Adj. Flow (vph) 0 818 989 365 266 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 ‘g1 '9g9r 365 266 0
Turn Type NA NA  Free  Prot
Protected Phases 4 8 6
Permitted Phases Free

Minimum Split (s) 240 240 24.0

Total Split (s) 1070 107.0 33.0

Total Split (%) 76.4% 76.4% 23.6%

Yellow Time (s) 45 45 4.5

All-Red Time (s) 15 1.5 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Act Effct Green (s) 101.0 101.0 1400 27.0
Actuated g/C Ratio 0720 0720 1000 19

v/c Ratio 0.33 0.23 0.24 0.43

Control Delay 7.5 6.6 04 88

Queue Delay 1.0 0.5 0.0 0.0

Total Delay 85 7.1 04 8.8

LOS A A A A
Approach Delay 8.5 5.3 8.8
Approach LOS A A A

Stops (vph) 192 292 0 72

Fuel Used(gal) 4 13 3 2

CO Emissions (g/hr) 263 903 209 145

NOx Emissions (gfhr) 51 176 41 28

VOC Emissions (g/hr) 61 209 48 34
Dilemma Vehicles (#) 0 33 0 0

Queue Length 50th (ft) 73 78 0 129

Queue Length 95th (ft) 165 92 0 175

Build Alt 22045 AM Peek SR 544 Us 27 01T ((PardT| PLT = Mordh/Sowfh Only )

Synchro 11 Report



Lanes, Volumes, Timings ,
56: SR 544 & US 27 SB Left Tum( Phantom Ivifercec mn*){: . 031912021
@ * 1sed for S8 Displdced | eff -Turn

A 4 Ve rrent onl

Internal Link Dist (ft) 168 34 256

Turn Bay Length (ft)

Base Capacity (vph) 2480 4366 1538 625

Starvation Cap Reductn 1316 0 0 0

Spillback Cap Reductn 0 2749 0 0

Storage Cap Reductn 0 0 0 0

Reduced vic Ratio 070 061 024 043

U e T S R RO e . e e =\ RN S et = o MRS

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green

Natural Cycle: 50

Control Type: Pretimed

Maximum v/c Ratio: 0.43

Intersection Signal Delay: 6.8 Intersection LOS: A
Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  56: SR 544 & US 27 SB Left Turn

Buid At 22045 AM Peak SR 544 Us 27 01T ( Parhaa] LT~ Nor R [S0.0h Inly ) Synchro 11 Report
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Lanes, Volumes, Timings
47: US 27 & US 27 NB Left Turn

( NG LefFt-Turn Crossover T, ﬂk’,%:edibﬂ) 03/17/2021

A N N T 4 #
d ﬂ“"-"' = A EB 4 i " . e . -T=.= % e —;_-:
Lane Configurations %M M
Traffic Volume (vph) 0 0 454 2566 2184 0
Future Volume (vph) 0 0 454 2566 2184 0
Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900
Lane Util. Factor 100 100 097 091 091 100
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 0 3335 4940 4940 0
Fit Permitted 0.950
Satd. Flow (perm) 0 0 3335 4940 4940 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 60 30
Link Distance (ft) 246 892 416
Travel Time (s) 56 10.1 9.5
Peak Hour Factor 095 095 095 095 095 095
Heavy Vehicles (%) 0% 5% 5% 5% 5% 0%
Adj. Flow (vph) 0 0 478 2701 2299 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 478 2701 2299 0
Turn Type Prot NA NA
Protected Phases 5 2 6
Permitted Phases
Detector Phase 5 2 6
Switch Phase
Minimum Initial (s) 5.0 50 5.0
Minimum Split (s) 110 240 240
Total Split (s) 31.0 1400 109.0
Total Split (%) 22.1% 100.0% 77.9%
Yellow Time (s) 45 45 45
All-Red Time (s) 1.5 15 1.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None C-Max C-Max
Act Effct Green (s) 25.0 140.0 103.0
Actuated g/C Ratio 018 100 074
vic Ratio 080 055 0.63
Control Delay 66.4 04 06
Queue Delay 0.0 0.5 0.3
Total Delay 66.4 09 0.9
LOS E A A
Approach Delay 108 09
Approach LOS B A
Stops (vph) 424 0 6
Fuel Used(gal) 18 15 7
CO Emissions (g/hr) 1268 1051 516
NOx Emissions (g/hr) 247 205 100

Build Alt 2 2045 AM Peak SR 544 US 27 DLT Pardral DLT-North[So WA On 3)

Synchro 11 Report
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Lanes, Volumes, Timings e :
47:US 27 8 US 27 NB Left Tum(NB Lef-Turv) Crossyver Tntevsechyn ) o

S Y

VOC Emissions (g/hr) 294 244 120
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 207 0 0
Queue Length 95th (ft) 281 0 0
Internal Link Dist (ft) 166 812 336
Turn Bay Length (ft)
Base Capacity (vph) 595 4940 3634
Starvation Cap Reductn 0 0 650
Spillback Cap Reductn 0 1537 0
Storage Cap Reductn 0 0 0

080 079 077

Reduced v/c Ratio

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 9 (6%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  47: US 27 & US 27 NB Left Turn

TEJZ R

Build Alt. 2 2045 AM Peak SR 544 US 27 DLT ( rfra]l DLT - North /So wh Onb) Synchro 11 Report
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Lanes, Volumes, Timings

49: US 27 & US 27 SB Left Tum(S8B Leff-Turn Crosspver In fersech o) owmme

T b
E .

ane Configurations 44
Traffic Volume (vph) 0 0 3269 0 253 2866
Future Volume (vph) 0 0 3269 0 253 2866
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 500
Storage Lanes 0 0 0 2
Taper Length (ft) 25 25
Lane Util. Factor 100 1000 D9Y 100 08 0N
Frt
Fit Protected 0.950
Satd. Flow (prot) 0 0 4840 0 3242 4940
Flit Permitted 0.950
Satd. Flow (perm) 0 0 4940 0 3242 4940
Right Turn on Red Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 30 30 60
Link Distance (ft) 283 51 884
Travel Time (s) 6.4 1.2 10.0
Peak Hour Factor 095 09 095 095 095 095
Heavy Vehicles (%) 0% 5% 5% 0% 8% 5%
Adj. Flow (vph) 0 0 3441 0 266 3017
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 3441 0 266 3017
Tumn Type NA Prot NA
Protected Phases 2 1 6
Permitted Phases

Detector Phase 2 1 6
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 1.0 240
Total Split (s) 109.0 31.0 1400
Total Split (%) 77.9% 221% 100.0%
Yellow Time (s) 4.5 45 45
All-Red Time (s) 15 15 1.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max
Act Effct Green (s) 11.2 16.8 1400
Actuated g/C Ratio 0.79 0.12 1.00
vic Ratio 0.88 068 061
Control Delay 20 68.2 0.8
Queue Delay 112 0.0 02
Total Delay 3.2 68.2 08
LOS A E A
Approach Delay 32 6.3
Approach LOS A A
Stops (vph) 278 239 1

et

oDL

e 14 'I
Build Al 2 2045 AM Peak SR 544 Us 27 0LT (P e DLT= Morkh /Ja uHhOnly )
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Lanes, Volumes, Timings =3 ,
49: US 27 & US 27 SB Left Turn (5!3 é@ﬁ’ ~lurn Cvoﬁjgv@f IJ@(S@GHOP) 03/17/2021
/7

Fuel Used(gal) 14 10 17
CO Emissions (g/hr) 968 716 1171
NOx Emissions (g/hr) 188 139 228
VOC Emissions (g/hr) 224 166 271
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 7 121 0
Queue Length 95th (ft) mé 164 0
Internal Link Dist (ft) 203 1 804
Turn Bay Length (ft) 500

Base Capacity (vph) 3925 578 4940
Starvation Cap Reductn 210 0 0
Spillback Cap Reductn 0 0 912
Storage Cap Reductn 0 0 0
Reduced v/c Ralio 0.94 046 075
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset; 10 (7%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 4.7 Intersection LOS: A
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 156

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  49: US 27 & US 27 SB Left Tumn

Build Alt. 2 2045 AM Peak SR 544 US 27 DLT( (011 [DLT /A)oﬁ‘ﬂ ~South Onl j) Synchro 11 Report
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Lanes, Volumes, Timings

| ap——

21: US 27 & SR 544( Main Tifersec/1on ) 03/17/2021
2 sy r ANt AN Y
Lane Configurations 44 LA 44 f My T
Traffic Volume (vph) 1047 712 0 2% 526 0 0 1835 259 0 2457 997
Future Volume (vph) 1047 712 0 296 526 0 0 1935 259 0 2457 997
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1800 1900
Storage Length (ft) 500 225 600 400 800 850 775 900
Storage Lanes 3 0 2 0 0 1 0 2
Taper Length (ft) 25 25 25 25
Lane Util. Factor 094 095 1000 D97 095 100 100 081 1000 00 09 088
Frt 0.850 0.850
Flit Protected 0.950 0.950
Satd. Flow (prot) 4848 3505 0 3335 3438 0 0 4940 1538 0 4940 2760
FlIt Permitted 0.950 0.950
Satd. Flow (perm) 4848 3505 0 3335 3438 0 0 4940 1538 0 4940 2760
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 45 45 60 60
Link Distance (ft) 196 248 416 380
Travel Time (s) 3.0 38 4.7 43
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Venhicles (%) 5% 3% 5% 5% 5% 5% 3% 5% 5% 5% 5% 3%
Adj. Flow (vph) 1079 734 0 305 542 0 0 1995 267 0 2533 1028
Shared Lane Traffic (%)
Lane Group Flow (vph) 1079 734 0 305 542 0 0 1995 267 0 2533 1028
Turn Type Prot NA Prot NA NA pm+ov NA  Prot
Protected Phases 7 4 3 8 2 3 6 6
Permitted Phases 2
Detector Phase 7 4 3 8 2 3 6 6
Switch Phase
Minimum Initial (s) 5.0 50 5.0 5.0 50 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240 240 240 240 240
Total Split (s) 360 27.0 360 27.0 770 360 7 Tl
Total Split (%) 257% 19.3% 257% 19.3% 55.0% 25.7% 55.0% 55.0%
Yellow Time (s) 4.5 45 45 45 45 45 45 45
All-Red Time (s) 1.5 1.5 1.5 15 1.5 1.5 15 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes  Yes Yes  Yes Yes
Recall Mode None  None None  None C-Max  None C-Max C-Max
Act Effct Green (s) 300 327 83 210 710 1853 70" o
Actuated g/C Ratio 021 023 013 015 051 068 051 051
vic Ratio 1.04 090 070 1:05 080 026 101 073
Control Delay 634 340 394 853 21.3 89 519 299
Queue Delay 20,8 83 02 183 1.2 0.3 349 819
Total Delay 84.1 423 396 1035 325 9.2 868 1118
LOS F D D E c A E F
Approach Delay 67.2 80.5 298 94.0
Approach LOS E F c F
Stops (vph) 925 619 108 464 1552 92 2202 764
- | ) A7 | ]
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Lanes, Volumes, Timings | e A\
21: US 27 & SR 5442/&%»4 InTﬁYSLO'.“"dh/ 03/17/2021

P oy AN T YA

uused) i 25. : - EBR W 4_ 16 d — . SBL :

CO Emissions (g/hr) 1841 946 293 1101 3625 224 5695 1800
NOx Emissions (g/hr) 358 184 524 705 44 1108 350
VOC Emissions (g/hr) 4271 219 68 255 840 52 1320 417
Dilemma Vehicles (#) 0 24 0 16 69 0 84 0
Queue Length 50th (ft) ~93 343 46 ~283 536 87 ~853 407
Queue Length 95th (ft) #439  #522 54  #404 600 110 #972 502
Internal Link Dist (ft) 116 168 336 300
Turn Bay Length (ft) 500 600 850 900
Base Capacity (vph) 1038 819 714 515 2505 1175 2505 1399
Starvation Cap Reductn 51 68 86 44 286 457 405 319
Spillback Cap Reductn 0 8 0 0 17 306 0 1314
Storage Cap Reductn 0 0 0 0 0 0 0 0
9 115 090 037 1.21 1209

Reduced v/c Ratio 109 098 04

Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 69.8 Intersection LOS: E
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  21: US 27 & SR 544

Buid Alt 2 2045 PM Peak SR 544 Us 27 LT (Pardraul DLT= 1 0"7%/ Sowth On i;) Synchro 11 Report
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Lanes, Volumes, Timings T 3
54 US 27 NB Left Turn & SR 544/ Phansm Litersecon .) g 03/19/2021
*xused or NB Disgaced Lest-Turn

- Y ¢ N\ /7 movemensonly
Lane Configurations MW
Traffic Volume (vph) 370 R - 7 0
Future Volume (vph) 1759 370 0 1523 277 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.81 100 100 095 097 1.00
Frt 0.850
Fit Protected 0.950
Satd. Flow (prot) 7471 1538 0 3438 3400 0
Flt Permitted 0.950
Satd. Flow (perm) 7471 1538 0 3438 3400 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4
Link Speed (mph) 45 30 30
Link Distance (ft) 191 198" 31
Travel Time (s) 29 4.5 71
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 3% 5% 0% 5% 3% 0%
Adj. Flow (vph) 1813 381 0 1570 286 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1813 381 0 1570 286 0
Turn Type NA  Free NA  Prot
Protected Phases 4 8 2
Permitted Phases Free
Minimum Split (s) 24.0 241 240
Total Split (s) 104.0 1040  36.0
Total Split (%) 74.3% 743% 257%
Yellow Time (s) 45 4.5 45
All-Red Time (s) 1.5 15 1.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 98.0 1400 98.0 300
Actuated g/C Ratio 070  1.00 070 021
vlc Ratio 035 025 065 039
Control Delay 8.5 04 245 124
Queue Delay 9.1 0.0 49.1 0.0
Total Delay 17.6 04 736 124
LOS B A E B
Approach Delay 14.6 736 124
Approach LOS B E B
Stops (vph) 652 0 132 274
Fuel Used(gal) 21 2 16 3
CO Emissions (g/hr) 1496 153 1131 239
NOx Emissions (g/hr) 291 30 220 46
VOC Emissions (g/hr) 347 35 262 55
Dilemma Vehicles (#) 63 0 0 0
Queue Length 50th (ft) 147 0 586 139
Queue Length 95th (ft) 163 0 m630 192

_ ”
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Lanes, Volumes, Timings %
54: US 27 NB Left Tum & SR 544( Phantom Tifersection™) 03/19/12021

s % v owpSEELNG Dispaced) o} Tum

Internal Link Dist (ft) M 16 232

Turn Bay Length (ft)

Base Capacity (vph) 5229 1538 2406 728

Starvation Cap Reductn 0 0 1200 0

Spillback Cap Reductn 3395 0 0 0

Storage Cap Reducin 0 0 0 0

Reduced vic Ratio 099 025 130 039

LT U e W SRS S0 ot S OSSR S e S —SE_ S ST
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Maximum vic Ratio: 0.65

Intersection Signal Delay: 37.3 Intersection LOS: D
Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  54: US 27 NB Left Turn & SR 544

Build Alt 2 2045 PM Peak SR 544 Us 27 DLT( Parda | DLT —Nor H/[South Onl j) Synchro 11 Report
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Lanes, Volumes, Timings L | %
56: SR 544 & US 27 SB Left Tum ( Phantom Triewsecion™) 03/19/2021

> , AN\ J;ﬁugé(l FoyJQL\’s:{ laced Lef-Turn

- EBl |

Lane Configurations 44 [

Traffic Volume (vph) 0 97 822 231 358 0
Future Volume (vph) 0 a7 822 231 358 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 095 086 1.00 097 1.00
Frt 0.850

Flt Protected 0.950

Satd. Flow (prot) 0l 3505 6225 1538 3335 0
Flt Permitted 0.950

Satd. Flow (perm) 07 735057 6225, 1538 3335 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 238

Link Speed (mph) 30 45 30

Link Distance (ft) 248 114 336

Travel Time (s) 56 1.7 76

Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 0% 3% 5% 5% 5% 0%
Adj. Flow (vph) 0 1001 847 238 369 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1001 847 238 369 0
Turn Type NA NA  Free  Prot
Protected Phases 4 8 6
Permitted Phases Free

Minimum Split (s) 240 240 24.0

Total Split (s) 1040 104.0 36.0

Total Split (%) 74.3% 74.3% 257%

Yellow Time (s) 45 45 45

All-Red Time (s) 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Act Effct Green (s) 980 980 1400 300
Actuated g/C Ratio 070 070, %00 029

v/c Ratio 041 019 015 052

Control Delay 10.6 74 0.2 4.7

Queue Delay 1.8 02 0.0 0.0

Total Delay 12.4 70 0.2 4.7

LOS B A A A
Approach Delay 124 6.0 4.7
Approach LOS B A A

Stops (vph) 278 267 0 2

Fuel Used(gal) 6 12 2 2

CO Emissions (g/hr) 385 803 138 146

NOx Emissions (g/hr) 75 157 27 28

VOC Emissions (g/hr) 83 187 32 34
Dilemma Vehicles (#) 0 30 0 0

Queue Length 50th (ft) 101 il 0 0

Queue Length 95th (ff) m233 84 0 0

- 7 .
Build AL 22045 PM Peak SR 544 Us 27 0LT(Prarrtia| DIT— MavFh/Seudh Only )
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Lanes, Volumes, Timings
56: SR 544 & US 27 SB Left Turn ( Pl"ﬁ"'} o1 Inj’ evfeo}?'a n* ) 03/19/2021
il A N of xused for s Dllféidafi’a’- LefA -Turn

4 - movewent only
internal Link Dist (1) e e
Turn Bay Length (ft)
Base Capacity (vph) 2453 4357 1538 714
Starvation Cap Reductn 1228 0 0 0
Spillback Cap Reductn 0 2562 0 0
Storage Cap Reductn -0 0 0 0
Reduced vic Ratio 082 047 015 052
02555 L e~ s S S St s e SRS S ]
Area Type: Other '

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green

Natural Cycle: 50

Control Type: Pretimed

Maximum vic Ratio: 0.52

Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  56: SR 544 & US 27 SB Left Turn

-
Build Al 2 2045 PM Peak SR 544 Us 27 DLT( Prurca) Dﬂ’/A}orﬁme‘)‘f\ On/}/ ) Synchro 11 Report
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Lanes, Volumes, Timings .
47: US 27 & US 27 NB Left Tum(NB Left<Turn Crossarer Tidersection) oy

% % T 44

i

19.3% 100.0%

210 1400 1070
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Lanes, Volumes, Timings = L =
47: US 27 & US 27 NB Left Turn (NB L(?_)af “Jurn Cro_g,f‘a\/fzrfyy}erjeq-_n Un ) 031712021

EBL | NB
1M 207 174

o

Dilemma Vehicles (#) 0 0 0

Queue Length 50th (ft) 126 0 9

Queue Length 95th (ft) 175 0 m5

Internal Link Dist (ft) 166 812 336

Turn Bay Length (ft)

Base Capacity (vph) 510 4940 3775

Starvation Cap Reductn 0 0 605

Spillback Cap Reductn 0 1058 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 056 058 080

SRR SR e e ol T, e S T e
Cycle Length: 140

Offset: 3 (2%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  47: US 27 & US 27 NB Left Turn

=
\
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Lanes, Volumes, Timings
49: US 27 & US 27 SB Left Turn

( SB Left-Turn Crassover T n‘@/j Q7 1M j 03/17/2021

Lane Conﬂguranons

Traffic Volume (vph) 0 0 2982 0 358 3454
Future Volume (vph) 0 0 2982 0 358 3454
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 500

Storage Lanes 0 0 0 2

Taper Length (ft) 25 25

Lane Util. Factor 1000 1000 091 1000 087 08
Frt

Flt Protected 0.950

Satd. Flow (prot) 0 0 4940 0 3335 4940
Fit Permitted 0.950

Satd. Flow (perm) 0 0 4940 0 3335 4940
Right Turn on Red Yes Yes

Satd. Flow (RTOR)

Link Speed (mph) 30 30 60
Link Distance (ft) 283 51 884
Travel Time (s) 6.4 12 10.0
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 0% 5% 5% 0% 5% 5%
Adj. Flow (vph) 0 0 3074 0 369 3561
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 3074 0 369 3561
Turn Type NA Prot NA
Protected Phases 2 1 6
Permitted Phases

Detector Phase 2 1 6
Switch Phase

Minimum Initial (s) 50 50 50
Minimum Split (s) 24.0 110 240
Total Split (s) 113.0 270 1400
Total Split (%) 80.7% 19.3% 100.0%
Yellow Time (s) 45 45 45
All-Red Time (s) 15 15 15
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag _ Lag Lead
Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max
Act Effct Green (s) 108.7 193 1400
Actuated g/C Ratio 0.78 0.14 1.00
vic Ratio 0.80 080 072
Control Delay 24 722 0.9
Queue Delay 04 (32 R 7
Total Delay 28 722 187
LOS A E B
Approach Delay 2.8 238
Approach LOS A G
Stops (vph) 263 342
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Lanes, Volumes, Timings . B
49: US 27 & US 27 SB Left Turn ‘/e, SB Lef-Turn Cvos.soucr_fn/bf secrion)  oaiot
7 4

AR L

Fuel Used(gal) T 5 2

CO Emissions (g/hr) 905 1040 1429
NOx Emissions (g/hr) 176 202 278
VOC Emissions (g/hr) 210 241 331
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 6 168 0
Queue Length 95th (ft) m9 224 0
Internal Link Dist (ft) 203 1 804
Turn Bay Length (ft) 500

Base Capacity (vph) 3834 500 4940
Spillback Cap Reductn 0 0 1487
Storage Cap Reductn 0 0 0
Reduced vic Ratio 0.86 074 1.03
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140
Offset: 10 (7%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 14.6 Intersection LOS: B
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  49: US 27 & US 27 SB Left Turn
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WEIGHTED AVERAGE DELAY CALCULATIONS FOR SR 544/US 27 PDLT INTERSECTION (N/S)

2045 AM PEAK HOUR

2045 PM PEAK HOUR

AVG, DELAY | AVG. DELAY AVG. DELAY | AVG. DELAY
MOVEMENT VOLUME i 2 TOTAL DELAY| VOLUME a @ TOTAL DELAY

NB LT 454 13.8 66.4 36,410.8 277 124 60.0 20,054.8
NB TH 2,339 68.2 32 167,004.6 1,935 325 2.8 68,305.5
NB RT 227 8.6 0.0 1,952.2 259 9.2 0.0 2,382.8
ALL NB VEHICLES 3,020 68.0 205,367.6 2,471 36.7 90,743.1
SBLT 253 8.8 68.2 19,481.0 358 4.7 72.2 27,530.2
SB TH 1,839 37.4 09 70,433.7 2,457 86.8 3.0 220,638.6
SB RT 1,027 113.6 0.0 116,667.2 997 111.8 0.0 111,464.6
ALL S8 VEHICLES 3,119 66.2 206,581.9 3,812 94.3 359,633.4
WE LT 345 39.6 0.9 13,972.5 296 39.6 3.0 12,609.6
WE TH 595 95.3 0.0 56,703.5 526 103.5 0.0 54,441.0
WB RT 347 0.0 0.0 0.0 231 0.0 0.0 0.0
ALL WB VEHICLES 1,287 54.9 70,676.0 1,053 63.7 67,050.6
EBLT 930 90.1 3.2 86,769.0 1,047 84.1 2.8 90,984.3
EB TH 550 30.3 0.0 16,665.0 712 423 0.0 30,117.6
EB RT 262 0.0 0.0 0.0 370 0.0 0.0 0.0
ALL EB VEHICLES 1,742 59.4 103,434.0 2,129 56.9 121,101.9
ALL VEHICLES 9,168 63.9 586,059.5 9,465 67.5 638,529.0

) Average delay (in seconds per vehicle) at the main intersection

12l average delay (in seconds per vehicle) at the displaced left-turn crossover intersection




Partial Displaced Left-Turn Intersection Alternative (East/West Only)



Lanes, Volumes, Timi

S |- { » '\-_
21: US 27 & SR 544 F ﬂfk ain TnlersecCnor ) 07/06/2023
&
" T sl B U A S T
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations - M, M, W M W M
Traffic Volume (vph) 0 550 © 262" 0 595 347 © 454 2339 0 2587 1839 0
Future Volume (vph) 0 550 262 0 595 347 454 2339 0 253 1839 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 225 600 400 800 850 775 900
Storage Lanes 0 1 0 1 2 0 2 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 160 095 %00 100 085 100 @97 Q91 H0e 087 09t 100
Fri 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3438 1538 0 3343 1538 3335 4940 0 3242 4940 0
FIt Permitted 0.950 0.950
Satd. Fiow (perm) 0 3438 1538 0 3343 1538 3336 4540 0 3242 4940 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 45 45 60 60
Link Distance (ft) 196 248 218 170
Travel Time (s) 3.0 38 25 1.9
Peak Hour Factor 095/ 0957 095" 095/ 095~ 095”7 095 “ 095° 095 7 095/ 095~ 095~
Heavy Venhicles (%) 5% 5% 5% 5% 8% 7 5% 5% 5% 8% - 8% 5% 5%
Adj. Flow (vph) 0 579 276 0 626 365 478 2462 0 266 1936 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 579 276 0 626 365 478 2462 0 266 1936 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 2 1 1 2 1 2
Detector Template Thru  Right Thru  Right Left  Thru Left  Thru
Leading Detector (ft) 100 20 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 ., 20 6 20 20 6 20 6
Detector 1 Type Cl+Ex CI+Ex Ci+Ex Ci+Ex ClEx Cl+Ex Cl+Ex CHEX
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type CI+Ex Cl+Ex Cl+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type NA  pm+ov NA pmtov  Prot NA Prot NA
Protected Phases 2 7 6 3 7 4 3 8
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Lanes, Volumes, Timings %
21: US 27 & SR 544 (3\/1 ain h e \“"’«‘ < ion ) j 07/06/2023
A an e Nn F oy &
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 2 6
Detector Phase 2 7 6 3 7 4 3 8
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 240 1.0 240 110 11.0 240 1.0 240
Total Split (s) 390 29.0 39.0 200 290 810 200 720
Total Split (%) 27.9% 20.7% 27.9% 14.3% 20.7% 57.9% 14.3% 51.4%
Maximum Green () 330 230 330 140 230 750 140 66.0
Yellow Time (s) 45 45 45 45 ', 457, 457 45 45
All-Red Time (s) 1.5 1.5° 1.5 15 157 157 15 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
LeadlLag Lead lead lead Lag Llead lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max  None C-Max None None None None  None
Act Effct Green (s) 333 618 333 531 224 748 137 662
Actuated g/C Ratio 024 044 024 038 016 054 010 047
vic Ratio 0.71 0.41 079 063 080 083 084 083
Control Delay 544 288 581 411 744 258 1068 238
Queue Delay 0.0 0.0 09 594 51b 0.0 59.5 0.0
Total Delay 544 288 589 1005 1259 258 166.2 238
LOS D € E F F C F (&
Approach Delay 46.1 74.3 42.0 41.0
Approach LOS D E D D
90th %ile Green (s) 330 230 330 140 230 750 140  66.0
90th %ile Term Code Coord  Max Coord Max Max  Max Max  Max
70th %ile Green (s) 330 230 330 140 230 750 140  66.0
70th %ile Term Code Coord  Max Coord Max  Max  Max Max  Max
50th %ile Green (s) 330 230 330 140 230 750 140 66.0
50th %ile Term Code Coord  Max Coord  Max  Max  Max Max  Hold
30th %ile Green (s) 330 230 330 140 230 750 140  66.0
30th %ile Term Code Coord  Max Coord Max  Max  Max Max  Hold
10th %ile Green (s) 346 202 346 127 202 747 127 672
10th %ile Term Code Coord  Gap Coord Gap Gep  Gap Gap  Hold
Stops (vph) 496 175 550 279 404 2051 232 1550
Fuel Used(gal) 14 5 16 7 16 61 11 45
CO Emissions (g/hr) 1009 332 1087 514 1150 4257 762 3158
NOx Emissions (g/hr) 196 65 212 100 224 828 148 614
VOC Emissions (g/hr) 234 77 252 119 266 987 177 732
Dilemma Vehicles (#) 20 0 21 0 0 74 0 61
Queue Length 50th (ff) 256 168 284 269 180 737 17 551
Queue Length 95th (ff) 325 247 358 383  #302 816 #185 618
Internal Link Dist (ft) 116 168 138 90
Turn Bay Length (ft) 225 400 800 775
Base Capacity (vph) 818 684 795 585 547 2646 324 2337
Starvation Cap Reductn 0 0 40 112 181 0 137 0
Spillback Cap Reductn 0 0 0 310 7 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 = 46
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Lanes, Volumes, Timings
21: US 27 & SR 544 (Q/} lain Tidersecs )

07/06/2023

A

t 2 1 4

NBT NBR SBL SBT SBR

Lane Group EBL EBT EBR _WBL WBT WBR NBL
Reduced v/c Ratio 0.71 0.40 0.83 1.33 1.31

0.93 142 083

Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 46.8 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  21: US 27 & SR 544
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Lanes, Volumes, Timings | 5 I L 2
3: US 27 & SR 544 EB Left Turn (/ Pheddim i F:/?llﬂ-#fff".cg’:ﬁiﬂ / 07/06/2023

AN % O IF sed yor EBA Dfsigf;;:?ér;%
Ve g ;“
_ ly

LeSt-Turin ynoven

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations %Ny aendl | TR
Traffic Volume (vph) 930 0 0 2686 2092 1027
Future Volume (vph) 930 0 0 2686 2092 1027
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900
Lane Util. Factor 094 100 100 091 081 1.00
Frt 0.850
FlIt Protected 0.950

Satd. Flow (prot) 4848 0 0 4940 7329 1538
Fit Permitted 0.950

Satd. Flow (perm) 4848 0 0 4940 7329 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 562
Link Speed {mph) 30 20 80

Link Distance (ft) 421 170 210

Travel Time (s) 96 39 , 24 y
Peak Hour Factor 095 098 09 085 _ 095 ', 0.95
Heavy Vehicles (%) 5% 0% 0% 5% 5% 5% 7
Adj. Flow (vph) 979 0 0 2827 2202 1081
Shared Lane Traffic (%)

Lane Group Flow (vph) 979 0 0 2827 2202 1081
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left  Left Right
Median Width(ft) 36 24 24

Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1
Detector Template Left Thru  Thru  Right
Leading Detector (ft) 20 100 100 20
Trailing Detector (ft) 0 0 0 0
Detector 1 Position(ft) 0 0 0 0
Detector 1 Size(ft) 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex CHEx ClHEx
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Detector 2 Position(ff) 94 94

Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex CHEXx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA NA  Free
Protected Phases 2 4 8
Permitted Phases ’ Free
Detector Phase 2 4 8

Switch Phase

Build Alt. 2 2045 AM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings

s %OH*/

' 2 -
3: US 27 & SR 544 EB Left Turne/ [°hantom L yifevs 07/06/2023
AN N t l ‘/ ,!K—(,{,S(idj TF()P” &3 Dwf;*ov"(«e
eft -turn movewient onty
Lane Group EBL EBR NBL NBT SBT _ SBR J
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 240 240
Total Split (s) 42.0 980 98.0
Total Split (%) 30.0% 70.0% 70.0% -
Maximum Green (s) 36.0 920 920
Yellow Time (s) 45 457, 45
All-Red Time (s) 1.5 15° 418
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max Max  Max
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 1.0
Pedestrian Calls (#hr) 0 0 0
Act Effct Green (s) 36.0 920 920 140.0
Actuated g/C Ratio 0.26 066 066  1.00
vi/c Ratio 0.79 087 046 070
Control Delay 27.3 6.1 121 2.7
Queue Delay 0.0 33 0.4 0.0
Total Delay 27.3 94 125 2.7
LOS 0] A B A
Approach Delay 27.3 9.4 8.3
Approach LOS C A A
90th %ile Green (s) 36.0 920 920
90th %ile Term Code Coord MaxR MaxR
70th %ile Green (s) 36.0 920 920
70th %ile Term Code Coord MaxR MaxR
50th %ile Green (s) 36.0 920 920
50th %ile Term Code Coord MaxR  MaxR
30th %ile Green (s) 36.0 920 920
30th %ile Term Code Coord MaxR  MaxR
10th %ile Green (s) 36.0 920 920
10th %ile Term Code Coord MaxR  MaxR
Stops (vph) 930 390 969 1
Fuel Used(gal) 15 9 42 8
CO Emissions (g/hr) 1046 634 2942 573
NOx Emissions (g/hr) 204 123 572 112
VOC Emissions (g/hr) 242 147 682 133
Dilemma Vehicles (#) 0 0 75 0
Queue Length 50th (ft) 337 123 226 0
Queue Length 95th (ft) 384 128 246 0
Internal Link Dist (ft) 341 90 130
Turn Bay Length (ft)
Base Capacity (vph) 1246 3246 4816 1538
Starvation Cap Reductn 0 329 0 0
Spillback Cap Reductn 0 0 1750 0
Storage Cap Reductn 0 0 0 0

Build Alt. 2 2045 AM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes
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Lanes, Volumes, Timings
3: US 27 & SR 544 EB Left Turn (/ﬁ/ o,tgf)m ,m’emw on /*'

07/06/2023

NNk

W"ﬂ!{j )gJ St
'%u.ﬁ/?f {';/']0

Lane Group EBL EBR NBL NBT SBT S$BR

Reduced v/c Ratio 0.79 097 072 070

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 4 (3%), Referenced fo phase 2:EBL, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  3: US 27 & SR 544 EB Left Turn

A
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Lanes, Volumes, Timings (
6: US 27 & SR 544 WB Left Turn (foh&wfi’bm J-VJ evsecy ) 07/06/2023

c Nt N J-z‘m;tSe,J’ - WG Drsolaced (

| el —Huen ynovemens onl
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations Y / mﬂ i, ++4
Traffic Volume (vph) 345" 0 2?93 227 0 2101
Future Volume (vph) 345 0 2793 227 0 2101
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900
Lane Util. Factor 097 1.00 081 1.00 100 09
Fri 0.850
Fit Protected 0.950
Satd. Flow (prot) 3335 0 7329 1485 0 4940
Flt Permitted 0.950
Satd. Flow (perm) 3335 0 7329 1485 0 4940
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 93
Link Speed {mph) 30 60 30
Link Distance (ft) 303 198 218
Travel Time (s) 6.9 23, 5.0
Peak Hour Factor 0.95 ‘, 095 095°, 095, 095 095 -
Heavy Vehicles (%) 5% 0% 5% 8% 0% 5%
Adj. Flow (vph) 363 0 2940 239 0 2212
Shared Lane Traffic (%)
Lane Group Flow (vph) 363 0 2040 239 0 2212
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 24 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 1.00 1.00
Turning Speed (mph) 16 9 9 15
Number of Detectors 1 2 1 2
Detector Template Left Thru  Right Thru
Leading Detector (ft) 20 100 20 100
Trailing Detector (ft) 0 0 0 0
Detector 1 Position(ft) 0 0 0 0
Detector 1 Size(ft) 20 6 20 6
Detector 1 Type CI+Ex CHEx Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CHEX CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA  Free NA
Protected Phases 6 4 8
Permitted Phases Free
Detector Phase 6 4 8
Switch Phase
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Lanes, Volumes, Timings
6: US 27 & SR 544 WB Left Turn

7 ' 1
(y}"“} na ﬁ' }‘;}”(.‘f' A [/': a;ff\,?f“ -Ji !

/

07/06/2023

At Yy
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jor WB D's placed

o

= 1urn ynove meny mﬂ Y
Lane Group WBL WBR NBT NBR SBL  SBT
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 24.0
Total Split (s) 37.0 103.0 103.0
Total Split (%) 26.4% 73.6% 73.6%
Maximum Green (s) 31.0 97.0 97.0
Yellow Time (s) 45/ 45 ¢ 45
All-Red Time (s) 15 15 ! 1.5 7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0
Recali Mode C-iax iviax Max
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 11.0 1.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 31.0 97.0 1400 97.0
Actuated g/C Ratio 0.22 069  1.00 0.69
v/c Ratio 049 058 016 0.65
Control Delay 28.1 11.6 0.2 4.5
Queue Delay 0.0 0.3 0.0 0.6
Total Delay 281 11.9 0.2 5.1
LOS C B A A
Approach Delay 281 11.0 5.1
Approach LOS C B A
90th %ile Green (s) 31.0 97.0 97.0
90th %ile Term Code Coord MaxR MaxR
70th %ile Green (s) 31.0 97.0 97.0
70th %ile Term Code Coord MaxR MaxR
50th %ile Green (s) 31.0 97.0 97.0
50th %ile Term Code Coord MaxR MaxR
30th %ile Green (s) 31.0 97.0 97.0
30th %ile Term Code Coord MaxR MaxR
10th %ile Green (s) 31.0 97.0 97.0
10th %ile Term Code Coord MaxR MaxR
Stops (vph) 339 1345 0 283
Fuel Used(gal) 5 56 2 7
CO Emissions (g/hr) 353 3916 113 492
NOx Emissions (gfhr) 69 762 22 96
VOC Emissions (g/hr) 82 908 26 114
Dilemma Vehicles (#) 0 100 0 0
Queue Length 50th (ft) 175 3 0 103
Queue Length 95th (ff) 234 332 0 110
Internal Link Dist (ft) 223 118 138
Turn Bay Length (ft)
Base Capacity (vph) 738 5077 1495 3422
Starvation Cap Reductn 0 0 0 732
Spillback Cap Reductn 0 1186 0 0
Storage Cap Reductn 0 0 0 0
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Lanes, Volumes, Timings
6: US 27 & SR 544 WB Left Turn (PE/U uJﬂ" Iﬁ@kﬂt}f/'fﬁ ) 07/06/2023
%u.sedi W3 Disglated
AN ETE et
- JAr v imovermen Oﬂj
WBL WBR NBT NBR SBL  SBT :
0.49 076 016 0.82

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 6:WBL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 9.8 Intersection LOS: A
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  6: US 27 & SR 544 WB Left Turn

{96 R
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Lanes, Volumes, Timings ~ L :
1: SR 544 & SR 544 EB Left Turn| Eﬂ L&%‘ Turn Cl/ v _Lvexseqon )0?;06!2023
P4

_ar_,*—t 6 <

Lane Group EBL EBT WBT WBR SWL SWR
Lane Configurations W M M Vi

Traffic Volume (vph) 930 = 812 & 049 0 0 0
Future Volume (vph) 930 812 1049 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900
Lane Util. Factor 097 095 09 100 100 1.00
Frt

Flit Protected 0.950

Satd. Flow (prot) 3335 3438 3343 0 0 0
Fit Permitted 0.950

Satd. Flow (perm) 3335 3438 3343 0 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 45 30 30

Link Distance (ft) 486 221 222

Travel Time (s) 74 . 50 / 5.0

Peak Hour Factor 0957 095" 095 095 095 095
Heavy Vehicles (%) 5% 7 5% 7 8%~ 2% 2% 2%
Adj. Flow (vph) 979 855 1104 0 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 979 855 1104 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left Right
Median Width(ft) 24 24 0

Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 1.00
Turning Speed (mph) 18 9 16 9
Number of Detectors 1 2 2

Detector Template Left Thru  Thru

Leading Detector (ft) 20 100 100

Trailing Detector (ft) 0 0 0

Detector 1 Position(ft) 0 0 0

Detector 1 Size(ft) 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA NA

Protected Phases 5 2 6 )
Permitted Phases

Detector Phase 5 2 6

Switch Phase

Build Alt. 2 2045 AM Peak SR 544 us 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings /(/,,
1: SR 544 & SR 544 EB Left Tum (C[3 LS - Turn Crossyier WMf&x Jon ,)owoefzozs

N oy = L C +

Lane Group EBL EBT WBT WBR SWL SWR
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 110 240 240
Total Split (s) 66.0 1400 740
Total Split (%) 47.1% 100.0% 52.9%
Maximum Green (s) 60.0 1340 680 ,
Yellow Time (s) 45¢C, 45" 45 ';/
All-Red Time (s) {705 S [ 11
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0
Recaii viode None C-Max C-Max
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 1o 110
Pedestrian Calls (#/hr) 0 0
Act Effet Green (s) 487 1400 793
Actuated g/C Ratio 035 1.00 057
vic Ratio 084 025 058
Control Delay 49.3 0.2 24
Queue Delay 0.0 0.0 0.7
Total Delay 48.3 0.2 3.0
LOS D A A
Approach Delay 26.4 3.0
Approach LOS C A
90th %ile Green (s) 56.8 1340 712
90th %ile Term Code Gap Coord Coord
70th %ile Green (s) 525 1340 755
70th %ile Term Code Gap Coord Coord
50th %ile Green (s) 488 1340 792
50th %ile Term Code Gap Coord Coord
30th %ile Green (s) 453 1340 827
30th %ile Term Code Gap Coord Coord
10th %ile Green (s) 401 1340 879
10th %ile Term Code Gap Coord Coord
Stops (vph) 832 0 315
Fuel Used(gal) 23 3 7
CO Emissions (g/hr) 1581 181 505
NOx Emissions (g/hr) 308 35 98
VOC Emissions (g/hr) 366 42 117
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (f) 422 0 1
Queue Length 95th (ft) 463 0 215
Internal Link Dist (ft) 406 141 142
Turn Bay Length (ft)

Base Capacity (vph) 1429 3438 1893
Starvation Cap Reductn 0 0 416
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Build Alt. 2 2045 AM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings
1: SR 544 & SR 544 EB Left Turn CE{A »@g}’ Turn Crossover J—W’éﬂ $Cs1th ,1 07/06/2023

g = G <

EBL EBT WBT WBR SWL SWR
0.69 0.25 0.75

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 25 (18%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 65.5% ICU Level of Service C

Analvsig Period (min) 15
NYSIs Fenod (mm, 19

Splits and Phases: 1. SR 544 & SR 544 EB Left Turn

Build Alt. 2 2045 AM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings
50: SR 544 WB Left Turn & SR 544

( Wi Le};ﬁ‘ flrbt rm Oﬂzi&’b&ﬁ’ir Im%e;w :r-r.;).-owoefzozs
P4

- N ¢ T N 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations M / W,
Traffic Volume (vph) 803 0 345 942 0 0
Future Volume (vph) 803 0 345 942 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 095 100 097 095 1.00 1.00
Frt
Fit Protected 0.950
Satd. Flow (prot) 3438 0 3388 3348 0 0
Fit Permitted 0.950
Satd. Flow (perm) 3438 0 3335 3343 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 45 30
Link Distance (ft) 73 134 145
Travel Time (s) 1.7 7 20 33
Peak Hour Factor 0.85 / 085 095° 095 / 095 0095
Heavy Vehicles (%) 5% 0% 5% 8% 0% 8%
Adj. Flow (vph) 845 0 363 992 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 845 0 363 992 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 24 24 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 1.00
Turning Speed (mph) 9 15 16 9
Number of Detectors 2 1 2
Detector Template Thru Left  Thru
Leading Detector (ft) 100 20 100
Trailing Detector (ft) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(ft) 6 20 6
Detector 1 Type CI+Ex ClHEx CHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CIH+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Prot NA
Protected Phases 2 1 6
Permitted Phases
Detector Phase 2 1 6

Switch Phase

Build Alt. 22045 AM Peak SR 544 US 27 DLT for SR 54
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Lanes, Volumes, Timings Lo L R
50: SR 544 WB Left Turn & SR 544 (W@ L@'F'r‘ fum CE’OSSJ“"‘Q I@m- $Con }0?!06;2023
i 2 s I

Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 1.0 240
Total Split (s) 91.0 49.0 140.0
Total Split (%) 65.0% 35.0% 100.0%
Maximum Green (s) 85.0 430 1340
Yellow Time (s) 45/ 45 457/
All-Red Time (s) 1.5 / 8 M5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0
Recaii iviode C-Max None C-iviax
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 85.0 430 140.0
Actuated g/C Ratio 0.61 031  1.00
vic Ratio 0.40 035 030
Control Delay 0.7 38.9 0.2
Queue Delay 1.3 0.0 0.0
Total Delay 2.0 38.9 0.2
LOS A D A
Approach Delay 2.0 10.6
Approach LOS A B
90th %ile Green (s) 85.0 430 134.0
90th %ile Term Code Coord Hold Coord
70th %ile Green (s) 85.0 430 134.0
70th %ile Term Code Coord Hold Coord
50th %ile Green (s) 85.0 430 134.0
50th %ile Term Code Coord Hold Coord
30th %ile Green (s) 85.0 43.0 134.0
30th %ile Term Code Coord Hold Coord
10th %ile Green (s) 85.0 430 134.0
10th %ile Term Code Coord Hold Coord
Stops (vph) 64 263 0
Fuel Used(gal) 3 9 7
CO Emissions (g/hr) 223 597 486
NOx Emissions (g/hr) 43 116 95
VOC Emissions (g/hr) 52 138 113
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 0 132 0
Queue Length 95th (ft) 0 178 0
Internal Link Dist (ft) 1 54 65
Turn Bay Length (ft)

Base Capacity (vph) 2087 1024 3343
Starvation Cap Reductn 969 0 0
Spillback Cap Reductn 0 0 74
Storage Cap Reductn 0
Build Alt. 2 2045 AM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings ; B \ b
50: SR 544 WB Left Turn & SR 544 (WB Lok - Turn Cressolen Lvigeystegion orerzzs
A

.ane Group
Reduced vic Ratio

Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 10 (7%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.40

Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  50: SR 544 WB Left Turn & SR 544

Build Alt. 2 2045 AM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings

21: US 27 8 SR 544 (M din Tntersed &'H\ 071012023
A oy =R b 2N W

Lane Group _EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT _ SBR

Lane Configurations +4 i +4 F % 444 w444

Traffic Volume (vph) 0 712 370 0 526 231 207 1935 0 358 2457 0

Future Volume (vph) 0 712 370 0 526 231 277 1935 0 358 2457 0

Ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 500 225 600 400 800 850 775 900

Storage Lanes 0 1 0 j 2 0 2 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 100 100 08 100 097 091 100 097 091 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 3505 1538 0 3438 1538 3400 4940 0 3335 4940 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 3505 1538 0 3438 1536 3400 4940 0 3335 4940 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR)

Link Speed (mph) 45 45 60 60

Link Distance (ft) 196 248 218 170

Travel Time (s) 3.0 3.8 25 1.9

Peak Hour Factor 097 097 087 097 097 087 097 097 097 097 097 097

Heavy Vehicles (%) 5% 3% 5% 5% 5% 5% 3% 5% 0% 5% 5% 0%

Adj. Flow (vph) 0 734 381 0 542 238 286 1995 0 369 2533 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 734 381 0 542 238 286 1995 0 369 2533 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 7000 100 100 100 1000 460 160 100 100 400 400 100

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 1 2 1 1 2 i 2

Detector Template Thru  Right Thru  Right Left  Thru Left ~ Thru

Leading Detector (ft) 100 20 100 20 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 6 20 6 20 20 6 20 6

Detector 1 Type Cl+Ex CHEx CHEx Cl+*Ex CHEx CIl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex CI+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type NA pm+ov NA pm+ov  Prot NA Prot NA

Protected Phases 2 7 6 3 74 4 3 8

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for,SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timing
21: US 27 & SR 544 //Lja,m Tm*@fﬁﬁa&’}@h) 07/10/2023
7

P e AR ] A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR _SBL  SBT  SBR
Permitted Phases 7 6
Detector Phase 2 7 6 3 7 4 3 8
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 240 110 240 110 110 240 110 240
Total Split (s) 40.0 200 400 270 200 730 2710 800
Total Split (%) 28.6% 14.3% 286% 193% 14.3% 521% 19.3% 57.1%
Maximum Green (s) 340 140 340 210 140 670 210 740
Yellow Time (s) 45 4.5 45 4.5 45 4.5 4.5 45
All-Red Time (s) 15 1.5 1.5 1.5 1.5 15 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Llag Lead Lead tag  Lag
Lead-Lag Optimize? Yes Yes  Yes  Yes Yes  Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max  None C-Max None None None None  None
Act Effct Green (s) 340 538 340 €27 138 6563 207 742
Actuated g/C Ratio 024 038 024 045 010 047 016 053
v/c Ratio 086  0.64 065 035 085 087 068 097
Control Delay 61.9 411 5.9 2¢8 527 195 418 224
Queue Delay 0.0 1.9 0.6 07 253 492 §7.8 431
Total Delay 619 430 525 282 780 688 996 655
LOS E D D c E E F E
Approach Delay 55.4 451 69.9 69.8
Approach LOS E D E E
Stops (vph) 658 299 465 149 242 1930 334 2184
Fuel Used(gal) 20 8 13 4 9 53 1 62
CO Emissions (g/hr) 1395 579 896 266 609 3711 757 4347
NOx Emissions (g/hr) 271 113 174 52 118 722 147 846
VOC Emissions (g/hr) 323 134 208 62 141 860 175 1008
Dilemma Vehicles (#) 25 0 19 0 0 0 0 50
Queue Length 50th (ft) 339 282 235 143 94 710 168 794
Queue Length 95th (ft) #427 400 299 213  m72 m587 224  #936
Internal Link Dist (ft) 116 168 138 90
Turn Bay Length (ft) 226 400 800 775
Base Capacity (vph) 851 593 834 689 340 2364 541 2617
Starvation Cap Reductn 0 0 78 208 58 1398 242 0
Spillback Cap Reductn 0 97 0 0 0 309 0 596
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 086  0.77 072 050 1.01 205 123 125
ntersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 1 (1%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Bwld Alt. 2 2045 PM Peak SR 544 US 27 DLT for 85_544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timir}tags "

21: US 27 & SR 544 ( Main Trifersection ) 071012023
-~ &

Intersection Signal Delay: 64.9 Intersection LOS: E

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  21; US 27 & SR 544

f4
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Lanes, Volumes, Timings . : L ey
3: US 27 & SR 544 EB Left Turn( Phaniorm Intersection” / nEl 07/10/2023
‘/ ¥ usedh 'f'GY EB i)'{j'of:;;-'-.’mit}f.{ Lcﬂ' ~1f'uzfm

A .
A2 T J MO\@V"]@V?% cmh_!

Lane Group EBL EBR NBL NBT SBT SBR .
Lane Configurations %Ny +44¢ i '
Traffic Volume (vph) 1047 0 0 2166 2815 997
Future Volume (vph) 1047 0 0 2166 2815 997
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 084 100 100 09 0.81 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 4848 0 0 4940 7329 1568
Fit Permitted 0.950
Satd. Flow (perm) 4848 0 0 4940 7329 1568
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 406
Link Speed (mph) 30 30 60
Link Distance (ft) 421 170 210
Travel Time (s) 9.6 39 24
Peak Hour Factor 09r a8y 097 097 087 097
Heavy Vehicles (%) 5% 0% 0% 5% 5% 3%
Adj. Flow (vph) 1079 0 0 2233 2902 1028
Shared Lane Traffic (%)
Lane Group Flow (vph) 1079 0 0 2233 2902 1028
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 36 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00  1.00 1.00 1.00 100 1.00
Turning Speed (mph) 15 ¢] 15 9
Number of Detectors 1 2 2 1
Detector Template Left Thru  Thru  Right
Leading Detector (ft) 20 100 100 20
Trailing Detector (ft) 0 0 0 0
Detector 1 Position(ft) 0 0 0 0
Detector 1 Size(ft) 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex CI+Ex CHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex ChEXx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA  Free
Protected Phases 2 4 8
Permitted Phases Free
Detector Phase 2 4 8
Switch Phase
Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for.SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings ;
3: US 27 & SR 544 EB Left Turn (’P%mﬁ@m l’mﬂii S€ Cjz?w“ § 07/10/2023

A N A T i o ¥ pseq =2 Drspl f) Al s:—,:xi iﬁﬁ Ly
movement anly
Lane Group EBL EBR NBL NBT SBT SBR Z
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 240 240
Total Split (s) 51.0 89.0 890
Total Split (%) 36.4% 63.6% 63.6%
Maximum Green (s) 45.0 830 830
Yellow Time (s) 4.5 45 4.5
All-Red Time (s) 15 1.5 18
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) .0 .0
Recall Mode C-Max Max Max
Walk Time (s) 7.0 7. 7.0
Flash Dont Walk (s) 11.0 0 110
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 450 830 830 140.0
Actuated g/C Ratio 0.32 059 059 1.00
vlc Ratio 0.69 076 067 066
Control Delay 18.6 104 202 2.2
Queue Delay 0.0 rd - 298 0.0
Total Delay 18.6 176  50.0 2.2
LOS B B D A
Approach Delay 18.6 176 3756
Approach LOS B B D
Stops (vph) 898 2010 1815 1
Fuel Used(gal) 14 19 73 8
CO Emissions (g/hr) 991 1297 5071 549
NOx Emissions (g/hr) 193 252 987 107
VOC Emissions (g/hr) 230 301 1175 127
Dilemma Vehicles (#) 0 0 101 0
Queue Length 50th (ft) 306 738 420 0
Queue Length 95th (ft) 358 591 448 0
Internal Link Dist (ft) 341 90 130
Turn Bay Length (ft)
Base Capacity (vph) 1558 2928 4345 1568
Starvation Cap Reductn 0 666 0 0
Spillback Cap Reductn 0 0 1607 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.69 099 1.06 066
niersection Summary _
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:EBL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings - ; 1 ;
3: US 27 & SR 544 EB Left Tum( Priaitom Imﬁ)'f@ﬁma}L}f@n? 0711012023
o 7

Infersection LOS; C
ICU Level of Service C

Intersection Signal Delay: 28.5
Intersection Capacity Utilization 71.8%
Analysis Period (min) 15

Splits and Phases:  3: US 27 & SR 544 EB Left Tun

Synchro 11 Report
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Lanes, Volumes, Timings
6: US 27 & SR 544 WB Left Turn

(Phantom Tntese

‘I -
Ay 2

k)
@ign

07/10/2023

L R N

used Tor WB Displaced LeH-Turn

v WeNEme. Ob’:é’p{
Lane Group _ WBL WBR NBT NBR  SBL _ SBT J
Lane Configurations Y ittt i 44 .
Traffic Volume (vph) 296 0 2212 259 0 2827
Future Volume (vph) 296 0 2212 259 0 2827
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 097 100 081 1.00 100 091
Frt 0.850
Fit Protected 0.950
Satd. Flow (prot) 3335 0 7329 1538 0 4940
Fit Permitted 0.950
Satd. Flow (perm) 3335 0 7329 1538 0 4940
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 134
Link Speed (mph) 30 60 30
Link Distance (ft) 303 198 218
Travel Time (s) 6.9 2.3 5.0
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 5% 0% 5% 5% 0% 5%
Adj. Flow (vph) 305 0 2280 267 0 2914
Shared Lane Traffic (%)
Lane Group Flow (vph) 305 0 2280 267 0 2914
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 24 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Tun Lane
Headway Factor 1.00 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 9 15
Number of Detectors 1 2 1 2
Detector Template Left Thru  Right Thru
Leading Detector (ft) 20 100 20 100
Trailing Detector (ft) 0 0 0 0
Detector 1 Position(ft) 0 0 0 0
Detector 1 Size(ft) 20 6 20 6
Detector 1 Type Cl+Ex C+Ex CI+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CH+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA  Free NA
Protected Phases 2 4 8
Permitted Phases Free
Detector Phase 2 4 8
Switch Phase

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes
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Lanes, Volumes, Timings %)
6: US 27 & SR 544 WB Left Turn i/ Phanform Irifersecdson”) 07/10/2023
¢ % T 7 ] ¥used Jor W;E F#@ ced_ Lot Tum
Mevemen ﬁq
.ane Group WBL  WBR NBR SBL S8BT
Minimum Initial (s) 5.0 4 5.0
Minimum Split (s) 24.0 24.0 24.0
Total Split (s) 25.0 42.0 73.0
Total Split (%) 17.9% 30.0% 52.1%
Maximum Green (s) 19.0 36.0 67.0
Yellow Time (s) 4.5 4.5 4.5
All-Red Time (s) 1.5 1.5 15
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 .0 .0
Recall Mode Max Max Max
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 1.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 19.0 36.0 140.0 67.0
Actuated g/C Ratio 0.14 026 1.00 0.48
vic Ratio 0.67 #2107 1.23
Control Delay 46.5 143.9 0.2 125.6
Queue Delay 0.0 1.5 0.0 0.0
Total Delay 46.5 145.4 0.2 125.6
LOS D fF A E
Approach Delay 46.5 130.2 125.6
Approach LOS D F E
Stops (vph) 297 1849 0 2224
Fuel Used(gal) 5 121 2 89
CO Emissions (g/hr) 383 8477 129 6246
NOx Emissions (g/hr) 75 1649 25 1215
VOC Emissions (g/hr) 89 1965 30 1448
Dilemma Vehicles (#) 0 65 0 0
Queue Length 50th (ft) 153 ~624 0 ~1206
Queue Length 95th (ft) 203 #684 0 m#1255
Internal Link Dist (ft 223 118 138
Turn Bay Length (ft)
Base Capacity (vph) 452 1884 1538 2364
Starvation Cap Reductn 0 0 0 5
Spillback Cap Reductn 0 664 0 0
Sterage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.67 187 017 1.24
Area Type Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 5 (4%), Referenced to phase 6:, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.23
Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings jru s . 2r,
6: US 27 & SR 544 WB Left Turn (ﬁ"ﬁiﬂ}j@ﬁf}q f m,ﬁ@ge@w@ﬂj

07/10/2023

Intersection Signal Delay: 123.4 Intersection LOS: F
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: US 27 & SR 544 WB Left Turn

f 02 fm ‘l 28

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for 3544 3 EB Left Turn Lanes
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Lanes, Volumes, Timings g ) . 4 PN
1: SR 544 & SR 544 EB Left Turn ( £ @- Luﬁr - Tuv’h stswesﬂfﬂ CvSee 61 } 07/10/2023

X o, —- € (& 4

Lane Group EBL EBT WBT WBR SWL SWR
Lane Configurations WO 44

Traffic Violume (vph) 1047 1082 803 0 0 0
Future Violume (vph) 1047 1082 803 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 097 095 09 100 100 100
Frt

Fit Protected 0.850

Satd. Flow (prot) 3335 3505 3438 0 0 0
Flt Permitted 0.950

Satd. Flow (perm) 3335 3505 3438 0 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTCR)

Link Speed {mph) 45 30 30

Link Distance (ft) 486 221 222

Travel Time (s) 74 5.0 5.0

Peak Hour Factor 087 QR 087 08¢ 897 g
Heavy Vehicles (%) 5% 3% 5% 0% 0% 0%
Adj. Flow (vph) 1079 1115 828 0 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 1079 1115 828 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left Right
Median Width(ft) 24 24 0

Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 16 9
Number of Detectors 1 2 2

Detector Template Left  Thru  Thru

Leading Detector (ft) 20 100 100

Trailing Detector (ft) 0 0 0

Detector 1 Position(ft) 0 0 0

Detector 1 Size(ft) 20 6 6

Detector 1 Type Cl+Ex CIH+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA NA

Protected Phases 5 2 6

Permitted Phases

Detector Phase 5 2 6

Switch Phase

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings .
1: SR 544 & SR 544 EB Left Tum E._ﬁ Lﬁ‘-{j J J N % SSOVEV d E@'ﬁ ‘ﬁ?ﬁi@{r LEAN ) 07/10/2023
&

o - T G <«

Lane Group EBL EBT WBT WBR SWL SWR

Minimum Initial (s) 5.0 5.0 5.0

Minimum Split (s) 110 240 240

Total Split (s) 770 1400 63.0

Total Split (%) 55.0% 100.0% 45.0%

Maximum Green (s) 71.0 1340 570

Yellow Time (s) 45 45 4.5

All-Red Time (s) 1.5 18 1.5

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3. 3.0

Recail Made None C-Max C-Max

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 0 [ ()

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) o 1400, 820

Actuated g/C Ratio 051 100 041

vic Ratio 064 032 059

Control Delay 27.3 02 162

Queue Delay 0.0 0.0 0.0

Total Delay 273 02 16.2

LOS € A B

Approach Delay 136  16.2

Approach LOS B B

Stops (vph) 740 0 734

Fuel Used(gal) 18 3 1

CO Emissions (g/hr) 1281 242 734

NOx Emissions (g/hr) 249 47 143

VOC Emissions (g/hr) 297 56 170

Dilemma Vehicles (#) 0 0 0

Queue Length 50th (ft) 360 0 277

Queue Length 95th (ft) 432 0 492

Internal Link Dist (ft) 406 141 142

Turn Bay Length (ft)

Base Capacity (vph) 1691 3505 1399

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced vic Ratio 064 032 059

Area Type Other

Cycle Length; 140

Actuated Cycle Length: 140

Offset: 36 (26%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.64

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings . o | s N
1: SR 544 & SR 544 EB Left Turn(EL> Leﬁ “Tuvn CrosSpver jﬁj@ﬁ%’*mi} 071012023
=3 &

Intersection Signal Delay; 14.3
Intersection Capacity Utilization 62.1%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service B

Splits and Phases:  1: SR 544 & SR 544 EB Left Turn

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
Page 3
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Lanes, Volumes, Timings

50: SR 544 WB Left Turn & SR 544( W Leff - Tusv, Crossauer Tnfersechis

} 07/10/2023

2

- N v TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 W 44
Traffic Volume (vph) 1070 0 296 757 0 0
Future Volume (vph) 1070 0 296 757 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 095 100 087 085 1.00 1.00
Fri
Fit Protected 0.950
Satd. Flow (prot) 35056 0 3335 3438 0 0
Fit Permitted 0.950
Satd. Flow (perm) 3505 0 333 3438 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 45 30
Link Distance (ft) 73 134 145
Travel Time (s) 1.7 20 33
Peak Hour Factor (042 74062 7 A0 1T B 127 R0 7 (B4
Heavy Vehicles (%) 3% 0% 5% 5% 0% 0%
Adj. Flow (vph) 1103 0 305 780 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1103 0 305 780 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 24 24 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 16 15 9
Number of Detectors 2 1 2
Detector Template Thru Left  Thru
Leading Detector (ft) 100 20 100
Trailing Detector (ft) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(ft) 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Prot NA
Protected Phases 4 3 8
Permitted Phases
Detector Phase 4 3 8

Switch Phase

Synchro 11 Report
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Lanes, Volumes, Timings _,r o o
50: SR 544 WB Left Turn & SR 544( \ﬁ@ f_?;j F<Tu ¥ ( ;;@ Qver” CisCe o }7;10:2023

- N TN A

Lane Group EBT EBR _WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 1.0 240
Total Split (s) 100.0 40.0 1400
Total Split (%) 71.4% 28.6% 100.0%
Maximum Green (s) 94.0 340 1340
Yellow Time (s) 4.5 45 4.5
All-Red Time (s) 15 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 1.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 109.9 18.1  140.0
Actuated g/C Ratio 0.78 013  1.00
v/c Ratio 0.40 Qify - 028
Control Delay 1.1 67.3 0.2
Queue Delay 0.8 0.0 0.0
Total Delay 1.9 67.3 0.2
LOS A E A
Approach Delay 1.9 19.0
Approach LOS A B
Stops (vph) 101 278 0
Fuel Used(gal) 4 10 6
CO Emissions (g/hr) 309 677 390
NOx Emissions (g/hr) 60 132 76
VOC Emissions (g/hr) 72 167 90
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 1 139 0
Queue Length 95th (ft) 150 184 0
Internal Link Dist (ft) 1 54 65
Turn Bay Length (ft)

Base Capacity (vph) 2750 809 3438
Starvation Cap Reductn 1235 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.73 038 023

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 22 (16%), Referenced to phase 2: and 6:, Start of Green
Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Build Alt. 2 2045 PM Peak SR 544 US 27 DLT for SR 544 3 EB Left Turn Lanes Synchro 11 Report
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Lanes, Volumes, Timings i
W8 Left-Turi Crwssoey, L @&‘S’ﬁ@@@&mwﬂma

50: SR 544 WB Left Turn & SR 544

Intersection Signal Delay: 10.4
Intersection Capacity Utilization 48.0%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

Splits and Phases:  50: SR 544 WB Left Turn & SR 544

Synchro 11 Report
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WEIGHTED AVERAGE DELAY CALCULATIONS FOR SR 544/US 27 PDLT INTERSECTION (E/W)

2045 AM PEAK HOUR 2045 PM PEAK HOUR
AVG. DELAY | AVG. DELAY AVG. DELAY | AVG. DELAY

MOVEMENT VOLUME W @ TOTAL DELAY| VOLUME W @ TOTAL DELAY
NB LT 454 125.9 3.0 58,520.6 277 78.0 16.2 26,093.4
NB TH 2,339 25.8 0.0 60,346.2 1,935 68.8 0.0 133,128.0
NB RT 227 0.0 0.0 0.0 259 0.0 0.0 0.0
ALL NB VEHICLES 3,020 39.4 118,866.8 2,471 64.4 159,221.4
SBLT 253 166.2 2.0 42,554.6 358 99.6 1.9 36,337.0
SB TH 1,839 23.8 0.0 43,768.2 2,457 65.5 0.0 160,933.5
SBRT 1,027 0.0 0.0 0.0 997 0.0 0.0 0.0
ALL SB VEHICLES 3,119 27.7 86,322.8 3,812 51.7 197,270.5
WB LT 345 28.1 38.9 23,115.0 296 46.5 67.3 33,684.8
WB TH 595 58.9 3.0 36,830.5 526 52.5 16.2 36,136.2
WB RT 347 100.5 0.0 34,873.5 231 28.2 0.0 6,514.2
ALL WB VEHICLES 1,287 73.7 94,819.0 1,053 72.5 76,335.2
EBLT 930 27.3 49.3 71,238.0 1,047 18.6 27.3 48,057.3
EB TH 550 54.4 2.0 31,020.0 712 61.9 1.9 45,425.6
EBRT 262 28.8 0.0 7,545.6 370 43.0 0.0 15,910.0
ALL EB VEHICLES 1,742 63.0 109,803.6 2,129 51.4 109,392.9
ALL VEHICLES 9,168 44.7 409,812.2 9,465 57.3 542,220.0

& Average delay (in seconds per vehicle) at the main intersection

2 Average delay (in seconds per vehicle) at the displaced left-turn crossover intersection




Fully Displaced Left-Turn Intersection Alternative (North/South and East/West)



Lanes, Volumes, Timings Sea i
21: US 27 & SR 544 (Main Tnievse

-~

03/23/2021

dleE

W ous N

Lane Configurations

Traffic Volume (vph) 0 550 0 0" 595 0 0 2339 0 0 1839 0
Future Volume (vph) 0 550 0 0 595 0 0 2339 0 0 1839 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 225 600 400 800 850 775 900
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 100 100 085 100 100 091 100 100 091 1.00
Frt

Fit Protected

Satd. Flow (prot) 0 3438 0 0 3343 0 0 4940 0 0 4940 0
Fit Permitted

Satd. Flow (perm) 0 3438 0 0 3343 0 0 4940 0 0 4940 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 45 45 60 60

Link Distance (ft) 196 248 218 170

Travel Time (s) 3.0 38 25 19

Peak Hour Factor 095 095 095 09 095 095 095 09 095 09 095 095
Heavy Vehicles (%) 5% 5% 5% 5% 8% 5% 5% 5% 8% 8% 5% 5%
Adj. Flow (vph) 0 579 0 0 626 0 0 2462 0 0 1936 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 579 0 0 626 0 0 2462 0 0 1936 0
Turn Type NA NA NA NA
Protected Phases 4 8 2 6
Permitted Phases

Detector Phase - 8 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240

Total Split (s) 33.0 33.0 57.0 57.0

Total Split (%) 36.7% 36.7% 63.3% 63.3%

Yellow Time (s) 45 45 45 45

All-Red Time (s) 1.5 15 S5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None C-Max C-Max

Act Effct Green (s) 223 223 55.7 56.7
Actuated g/C Ratio 0.25 0.25 0.62 0.62

vic Ratio 0.68 0.76 0.80 0.63

Control Delay 6.7 8.7 7 14

Queue Delay 0.0 0.0 0.1 0.0

Total Delay 6.7 8.7 7.2 1.4

LOS A A A A
Approach Delay 6.7 8.7 7.2 14
Approach LOS A A A A

Stops (vph) 28 37 1683 41

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT

Synchro 11 Report
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Lanes, Volumes, Timipgs 1[ e

21: US 27 & SR 544 [ Main Trjersec Wn) 03/23/2021
2 Ny r AN AN A

ane Gro : ~ EBL  Ef | . WBL . W NBL NBT _ ‘SBL SBT  SBR

Fuel Used(gal) 2 2 44 3

CO Emissions (g/hr) 138 173 3066 243

NOx Emissions (g/hr) 27 34 597 47

VOC Emissions (g/hr) 32 40 [kl 56

Dilemma Vehicles (¥) 24 28 116 80

Queue Length 50th (ft) 7 12 359 8

Queue Length 95th (ft) 10 1 150 10

Internal Link Dist (ft) 116 168 138 90

Turn Bay Length (ft)

Base Capacity (vph) 1031 1002 3059 3059

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 87 0

Storage Cap Reductn 0 0 0 0

Reduced vic Ratio 0.56 0.62 0.83 0.63

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum vic Ratio: 0.80

Intersection Signal Delay: 5.3 Intersection LOS: A
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  21: US 27 & SR 544

Yoz0 B .

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings
11: US 27 NB Left Tum & SR 544(Phantom Tnlersec ™) w0t
e farﬂ._a/vlé Displaced Leff Tur
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gurati 4 [ . |
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Lanes, Volumes, Timings \ | ;
1- US 27 NB Loft Tum & SR 544( Phartom Infersechion®) 031232021

- N T % RO B Dpe] LT

e emen{ on

VOC Emissions (gir) 178

2 59 44
Dilemma Vehicles (#) 26 0 0 0
Queue Length 50th (ft) 1856 0 31 0
Queue Length 95th (ft) 198 55 43 0
Internal Link Dist (ft) 61 1 259
Turn Bay Length (ft)
Base Capacity (vph) 1031 654 1002 2054
Starvation Cap Reductn 0 4 0 0
Spillback Cap Reductn 0 0 0 192
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio 056 042 062 026
Area Type: Other
Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:  11: US 27 NB Left Turn & SR 544

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings
56: SR 544 & US 27 SB Left Turn (P han "M In %W’G )on / 03/23/2021

S ™ < ’FUSFJ f;ﬂﬁl@ CQ.DJ sp’ared LeH-Tur

mWf’m{i’P" Oru

Lane Configurations |

'.' e

W

Traffic Volume (vph) 0 550 595 347 253 0
Future Volume (vph) 0 550 595 347 253 0
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900
Lane Util. Factor 100 085 09 100 097 1.00
Frt 0.850

Fit Protected 0.950

Satd. Flow (prot) 0 3438 3343 1538 3242 0
Fit Permitted 0.950

Satd. Flow (perm) 0 3438 3343 1538 3242 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 365

Link Speed (mph) 30 45 30

Link Distance (ft) 248 114 344

Travel Time (s) 56 1.7 7.8

Peak Hour Factor 085 095 095 095 095 095
Heavy Vehicles (%) 0% 5% 8% 5% 8% 0%
Adj. Flow (vph) 0 579 626 365 266 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 579 626 365 266 0
Turn Type NA NA  Perm  Prot
Protected Phases 4 8 6
Permitted Phases 8

Detector Phase 4 8 8 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240

Total Split (s) 330 330 330 570

Total Split (%) 36.7% 36.7% 36.7% 63.3%

Yellow Time (s) 45 45 45 45

All-Red Time (s) 1.5 1.5 1.5 15

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None C-Max

Act Effct Green (s) 235 235 235 Bdb
Actuated g/C Ratio 026 026 026 061

vic Ratio 065 072 054 014

Control Delay Wt 348 e 63

Queue Delay 0.1 208 0.8 0.0

Total Delay 78 5.7 68 63

LOS A E A A
Approach Delay 78 37 6.3
Approach LOS A D A

Stops (vph) 42 518 36 107

Fuel Used(gal) 2 1 1 2

CO Emissions (g/hr) 151 796 91 152

NOx Emissions (g/hr) 29 165 18 30

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT
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Lanes, Volumes, Timings eom e |

56: SR 544 & US 27 SB Left Turn C Phanigm L /L evsecs) 8 V?f“) 03/23/2021

e e A o a;usedcfor the S8 Displaced LeffTur
NV =

mepyon|

VOC Emissions (ghr) =eaET g

45
Dilemma Vehicles (#) 0 30 0 0
Queue Length 50th (ft) & A&7 0 79
Queue Length 95th (ft) 22 217 62 121
Internal Link Dist (ff) 168 34 264
Turn Bay Length (ft)
Base Capacity (vph) 1031 1002 716 1964
Starvation Cap Reductn 0 381 135 0
Spillback Cap Reductn 36 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio 058 101 063 014
ARSI = S cps e T o SRR e S e i
Area Type: Other '
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 33.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:  56: SR 544 & US 27 SB Left Turn

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings . \ {5
3: US 27 & SR 544 EB Left Turn(Phan.-‘w Inf&f?""?)f*)

"

03/23/2021

1 J' ‘/ %dj‘@d By,{g E@ Disp xr’d i{’( = Jfr

mwcmen on

Lane Conﬁgurahons 5 44 M4 [
Traffic Volume (vph) 930 0 0 2339 1839 1027
Future Volume (vph) 930 0 2339 1838 1027
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 097 100 100 091 09 1.00
Frt 0.850
Fit Protected 0.950

Satd. Flow (prof) 3335 0 0 4940 4940 1538
Fit Permitted 0.950

Satd. Flow (perm) 3335 0 0 4940 4940 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 671
Link Speed (mph) 30 30 60

Link Distance (ft) 42 170 210

Travel Time (s) 9.6 39 24

Peak Hour Factor 095 085 09 095 095 095
Heavy Vehicles (%) 5% 0% 0% 5% 5% 5%
Adj. Flow (vph) 979 0 0 2462 1936 1081
Shared Lane Traffic (%)

Lane Group Flow (vph) 979 0 0 2462 1936 1081
Turn Type Prot NA NA  Free
Protected Phases 4 2 6
Permitted Phases Free
Detector Phase 4 2 6

Switch Phase

Minimum Initial (s) 50 5.0 5.0
Minimum Split (s) 240 240 240

Total Split (s) 330 570 570

Total Split (%) 36.7% 63.3% 63.3%

Yellow Time (s) 45 45 45

All-Red Time (s) 15 5 14

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max

Act Effct Green (s) 27.0 51.0 51.0 900
Actuated g/C Ratio 0.30 057 o0& 100
vic Ratio 0.98 088 069 070
Control Delay 33.8 b7 153 22
Queue Delay 1.7 26.2 1.3 0.0
Total Delay 354 330 166 22
LOS D C B A
Approach Delay 354 330 114
Approach LOS D C B

Stops (vph) 702 1442 1234 1
Fuel Used(gal) 15 14 37 3
CO Emissions (g/hr) 1044 998 2569 180
NOx Emissions (g/hr) 203 194 500 35

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT
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Lanes, Volumes, Timings . e -.
3: US 27 & SR 544 EB Left Turn (09 Wﬁ'.*:?rr- i Y,IJEY SeaIon *) 03/23/2021
X sed for- ‘JZLLEB Prselaced ).eF-Turr
i o \ T P!

VOC Emissions (g 242 | gt 58 e

2
Dilemma Vehicles (#) 0 0 102 0
Queue Length 50th (ft) 17 24 267 0
Queue Length 95th (ft) m#376 46 320 0
Internal Link Dist (ft) 341 90 130
Turn Bay Length (ft)
Base Capacity (vph) 1000 2799 2799 1538
Starvation Cap Reductn 0 0 604 0
Spillback Cap Reductn 9 460 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.99 105 08 070
Area Type: Other
Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 23.3 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: US 27 & SR 544 EB Left Turn

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchre 11 Report
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Lanes, Volumes, Timings

6: US 27 & SR 544 WB Left Tum(P}' aam In) Cv’“’”' 2 *) 03/23/2021

Lane Configurations 44
Traffic Volume (vph) 345 0 2839 277 0 1888
Future Volume (vph) 345 0 2339 227 0 1839
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 097 100 091 1.00 100 0.91
Frt 0.850

Flt Protected 0.950

Satd. Flow (prot) 3335 0 4940 1495 0 4940
FIt Permitted 0.950

Satd. Flow (perm) 3335 0 4940 1495 0 4940
Right Turn on Red Yes Yes

Satd. Flow (RTOR) 117

Link Speed (mph) 30 60 30
Link Distance (ft) 303 198 218
Travel Time (s) 6.9 23 50
Peak Hour Factor 095 095 0985 095 095 095
Heavy Vehicles (%) 5% 0% 5% 8% 0% 5%
Adj. Flow (vph) 363 0 2462 239 0 1936
Shared Lane Traffic (%)

Lane Group Flow (vph) 363 0 2462 239 0 193
Turn Type Prot NA  Free NA
Protected Phases 8 2 6
Permitted Phases Free

Detector Phase 8 2 6
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 240 24.0
Total Spiit (s) 33.0 57.0 57.0
Total Split (%) 36.7% 63.3% 63.3%
Yellow Time (s) 45 45 45
All-Red Time (s) 1.5 15 1.5
Lost Time Adjust (s) 00 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max
Act Effct Green (s) 151 629 900 62.9
Actuated g/C Ratio 0.17 070 1.00 0.70
v/c Ratio 0.65 071  0.16 0.56
Control Delay 11.9 99 02 2.0
Queue Delay 0.0 0.3 0.0 0.0
Total Delay 11.9 102 02 20
LOS B B A A
Approach Delay 11.9 93 20
Approach LOS B A A
Stops (vph) 181 1319 0 105
Fuel Used(gal) 3 38 0 4
CO Emissions (g/hr) 212 2687 32 3
NOx Emissions (g/hr) 41 523 6 60

( . 8 T ,P . 1 */f@d (c?f }tz_ WQ%! Q:IOICE’&,‘_' Lej’j"—"ﬁ&]

move,men
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Lanes, Volumes, Timings - — L. o
6: US 27 & SR 544 WB Left Tumn( Pharnivm L eree) Tor ) 03/23/2021
Y s o
£t p N Vgl REDigd g
WNCIenT onl
VOC Emissions (g/hr) 49 623 7 72
Dilemma Vehicles (#) 0 130 0 0
Queue Length 50th (ft) 12 264 0 24
Queue Length 95th (ft) 0 375 0 27
Internal Link Dist (ft) 223 118 138
Turn Bay Length (ft)
Base Capacity (vph) 1000 3452 1495 3452
Starvation Cap Reductn 0 209 0 101
Spillback Cap Reductn 0 356 0 140
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 036 080 016 058
Area Type: Other
Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 6.7 Intersection LOS: A
Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:  6: US 27 & SR 544 WB Left Turn

102 R

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings Y
9: US 27 & US 27 NB Left TurnC N'B L&ﬁ' :]Tt rn CraS.S‘auf@r';fv;}er%l?m‘ ) 03/23/2021
P o5 A

097

Link Speed (my
|( '
eh%)
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Lanes, Volumes, Timings | _
9: US 27 & US 27 NB Left Turnﬁ\/@ L&f } ~Turn Cro,cr Ver Tnjersecon ) 03/23/2021

2N i 4
VOC Emissions (g/hr) 87 216 174
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 129 0 106
Queue Length 95th (ft) 168 0 117
Internal Link Dist (ft 300 708 24
Turn Bay Length (ft)
Base Capacity (vph) 1889 4940 3243
Starvation Cap Reductn 0 0 14
Spillback Cap Reductn 0 514 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 025 061 071
IO S et o e e Sl i iy
Area Type: Other

Cycle Length: 90

Offset: 31 (34%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 5.9 Intersection LOS: A
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  9: US 27 & US 27 NB Left Turn

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings
7: US 27 & US 27 SB Left Turn

(B8 LeHTurm Crossover Tudevsed on )

t =~ L

T A NBT '

Lane Configurations 44 % 4

Traffic Volume (vph) 3269 0 253 2866

Future Volume (vph) 3269 0 253 2866

Ideal Flow (vphpl) 1900 1900 1900 1900

Lane Util. Factor 0.91 100 097 091

Frt

Fit Protected 0.950

Satd. Flow (prot) 4940 0 3242 4940 0 0
Fit Permitted 0.950

Satd. Flow (perm) 4940 0 3242 4940 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 30 60 30

Link Distance (ft) 55 829 291

Travel Time (s) 1.3 94 6.6

Peak Hour Factor 095 095 095 085 085 095
Heavy Vehicles (%) 5% 0% 8% 5% 0% 0%
Adj. Flow (vph) 3441 0 266 3017 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 3441 0 266 3017 0 0
Turn Type NA Prot NA

Protected Phases 2 1 6

Permitted Phases

Detector Phase 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0

Minimum Split (s) 24.0 11.0 240

Total Split (s) 33.0 570  90.0

Total Split (%) 36.7% 63.3% 100.0%

Yellow Time (s) 45 45 45

All-Red Time (s) 15 15 15

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max

Act Effct Green () 65.1 129  90.0

Actuated g/C Ratio 072 0.14  1.00

v/c Ratio 0.96 0.57 0.61

Control Delay 123 405 0.6

Queue Delay 0.3 0.0 0.1

Total Delay 126 405 06

LOS B D A

Approach Delay 126 3.9

Approach LOS B A

Stops (vph) 1958 227 1

Fuel Used(gal) 27 8 16

CO Emissions (g/hr) 1892 592 1100

NOx Emissions (g/hr) 368 115 214

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT

Synchro 11 Report



Lanes, Volumes, Timings o . o -
7: US 27 & US 27 SB Left Turn (S03 LQQ- lwrn Cyus,f‘aJer M%afj@) Jon ) 03/23/2021

1B b

VOC Emissions (g/hr) 439 far %8
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 244 73 0
Queue Length 95th (ft) m#838 107 0
Internal Link Dist (ft) 1 749 211
Turn Bay Length (ft)

Base Capacity (vph) 3672 1837 4940
Starvation Cap Reductn 16 0 0
Spillback Cap Reductn 0 0 454
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.97 014 067

Area Type: Other

Cycle Length: 90

Offset: 28 (31%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated
Maximum vic Ratio: 0.96

Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: US 27 & US 27 SB Left Turn

Lo,

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings
1: SR 544 & SR 544 EB Left Turn ( EB LL%] ZTurn Lvossover ;’Wm()fan) 03/23/2021

W oy R &
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Lanes, Volumes, Timings er b _
1: SR 544 & SR 544 EB Left Turn (élf) L&H ~Turn C vOSSovey L Jexseciign ) 031232021

W s = KW

T

42 85
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 252 0 0
Queue Length 95th (ft) #392 0 51
Internal Link Dist (ft) 406 141 142
Turn Bay Length (ft) _
Base Capacity (vph) 1163 3438 1894
Starvation Cap Reductn 0 0 470
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 084 025 078
SRR ool e e T s e St T i
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 43 (48%), Referenced to phase 2: and 6:, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: SR 544 & SR 544 EB Left Turn

-—.m

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings
50: SR 544 WB Left Turn & SR 544

(WB e P Turn Crossver Inersec)on ) ounano!

Lane Configurations

Traffic Volume (vph) 803 0 345 942 0 0
Future Volume (vph) 803 0 345 942 0 0
Ideal Flow (vphpl) 1800 1900 1900 100 1900 1900
Lane Util. Factor 095 100 097 085 100 100
Frt

FIt Protected 0.950

Satd. Flow (prot) 3438 0/ 3335 3343 0 0
Fit Permitted 0.950

Satd. Flow (perm) 3438 0 333 343 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 30 45 30

Link Distance (ft) 73 134 145

Travel Time (s) 17 20 a3

Peak Hour Factor 095 095 095 095 095 095
Heavy Vehicles (%) 5% 0% 5% 8% 0% 8%
Adj. Flow (vph) 845 0 363 992 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 845 0. 363 992 0 0
Turn Type NA Prot NA

Protected Phases 4 3 8

Permitted Phases

Detector Phase 4 3 8

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0

Minimum Split (s) 240 110 240

Total Split (s) 57.0 330 900

Total Split (%) 63.3% 36.7% 100.0%

Yellow Time (s) 4.5 45 45

All-Red Time (s) 15 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode None None  None

Act Effct Green (s) 62.9 151 900

Actuated g/C Ratio 0.70 017  1.00

vic Ratio 0.35 065 030

Control Delay 0.7 403 0.2

Queue Delay 0.7 0.0 0.1

Total Delay 14 403 0.3

LOS A D A

Approach Delay 14 11.0

Approach LOS A B

Stops (vph) 86 310 0

Fuel Used(gal) 2 9 7

CO Emissions (g/hr) 124 644 486

NOx Emissions (g/hr) 24 125 95

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT

Synchro 11 Report
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Lanes, Volumes, Timings e A
50: SR 544 WB Left Tun & SR 544 W3 L eftJurn Crpsspler Ioferseation ) oo

-y v TN 7

VOC Emissions (g/r) 29 49 113

Dilemma Vehicles (#) 0 0 0

Queue Length 50th (ft) 1 100 (]

Queue Length 95th (ft) 20 138 0

Internal Link Dist (ft) 1 54 85

Turn Bay Length (ft)

Base Capacity (vph) 2402 1000 3343

Starvation Cap Reductn 111 0 0

Spillback Cap Reductn 0 6. 7

Storage Cap Reductn 0 0 0

Reduced vic Ratio 0.65 036 039

ORI S e~ S e e e R M e e e
Area Type: ' Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 70 (78%), Referenced to phase 2: and 6:, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum vic Ratio: 0.65

Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:  50: SR 544 WB Left Turn & SR 544

Build Alt. 2 2045 AM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings

—

y \ ) 1
21:US 27 & SR 544 ( Main | hiersecd1o0

03/23/2021
F ey Ny Y4 S

Lane Configurations
Traffic Volume (vph) 0 0
Future Volume (vph) 0 712 0 0 526 0 0 1935 0 0 2457 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 225 600 400 800 850 775 900
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 095 100 100 095 100 100 091 100 100 091 100
Frt
Fit Protected
Satd. Flow (prot) 0 3505 0 0 3438 0 0 4940 0 0 4940 0
Fit Permitted
Satd. Flow (perm) 0 3505 0 0 3438 0 0 4940 0 0 4940 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 45 45 60 60
Link Distance (ft) 196 248 218 170
Travel Time (s) 3.0 38 25 19
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0% 3% 0% 0% 5% 0% 0% 5% 0% 0% 5% 0%
Adij. Flow (vph) 0 734 0 0 542 0 0 1995 0 0 2533 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 734 0 0 542 0 0 1985 0 0 2533 0
Turn Type NA NA NA NA
Protected Phases 4 8 2 6
Permitted Phases
Detector Phase 4 8 2 6
Switch Phase
Minimum Initial (s) 50 50 5.0 50
Minimum Split (s) 24.0 24.0 24.0 24.0
Total Split (s) 36.0 36.0 54.0 54.0
Total Split (%) 40.0% 40.0% 60.0% 60.0%
Yellow Time (s) 45 45 45 45
All-Red Time (s) 1.5 15 1.5 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize? _
Recall Mode None None C-Max C-Max
Act Effct Green (s) 248 248 532 53.2
Actuated g/C Ratio 0.28 0.28 0.59 0.59
vic Ratio 0.76 0.57 0.68 0.87
Control Delay 8.0 5.3 8.1 4.1
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 8.0 53 8.2 41
LOS _ A A A A
Approach Delay 8.0 53 8.2 4.1
Approach LOS A A A A
Stops (vph) 44 27 1274 85

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT
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Lanes, Volumes, Timings

21: US 27 & SR 544 ( Main Tnierse chion ) 032312021
rd

O TR 2 N . I B4
Fuel Used(gal) 3 2 34 7
CO Emissions (g/hr) 199 122 2383 462
NOx Emissions (g/hr) 39 24 464 80
VOC Emissions (g/hr) 46 28 552 107
Dilemma Vehicles (#) 34 24 97 143
Queue Length 50th (ft) 16 8 263 12
Queue Length 95th (ft) 12 10 367 m#24
Internal Link Dist (ft) 116 168 138 90
Turn Bay Length (ft)
Base Capacity (vph) 1168 1146 2921 2921
Starvation Cap Reductn 0 12 0 14
Spillback Cap Reductn 0 0 102 0
Storage Cap Reducin 0 0 0 0
Reduced v/c Ratio 0.63 0.48 0.7 0.87
Area Type: Other
Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 6.1 Intersection LOS: A
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  21: US 27 & SR 544

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings —1 o
11: US 27 NB Left Turn & SR 544 / Phantsm Infersechm™) 0312312021
i */‘M‘%Y%&MBJ‘L.@"’JJ Lef-
i NV ( ‘\ ” motmens an/

Lane Conﬁguration ‘H +4 'i'i

Traffic Volume (vph) 712 370 0 526 0
Future Volume (vph) 712 370 0 526 2?7 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 095 100 100 09 097 100
Frt 0.850

Fit Protected 0.950

Satd. Flow (prot) 3505 1538 0 3438 3400 0
Fit Permitted 0.950

Satd. Flow (perm) 3505 1538 0 3438 3400 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 381

Link Speed (mph) 45 30 30

Link Distance (ff) 1M 50 339

Travel Time (s) 2.1 1.1 i 4

Peak Hour Factor 097 097 097 097 097 097
Heavy Venhicles (%) 3% 5% 0% 5% 3% 0%
Adj. Flow (vph) 734 381 0 542 286 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 734 381 0 542 286 0
Turn Type NA  Perm NA Prot
Protected Phases 4 8 2
Permitted Phases 4

Detector Phase 4 4 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240

Total Split (s) 360 36.0 360 540

Total Split (%) 40.0% 40.0% 40.0% 60.0%

Yellow Time (s) 45 45 45 45

All-Red Time (s) 15 15 15 15

Lost Time Adjust (s) 0.0 00 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None  None None C-Max

Act Effct Green (s) 261 264 261 618
Actuated g/C Ratio 029 029 0.29: 1058

vic Ratio 072 053 054 015

Control Delay 326 54 49 100

Queue Delay 0.4 0.1 0.0 0.0

Total Delay Bo 54 49 100

LOS C A A B
Approach Delay 236 49 100
Approach LOS c A B

Stops (vph) 611 3% X 07

Fuel Used(gal) 14 2 2 3

CO Emissions (g/hr) 9719 120 118 228

NOx Emissions (g/hr) 190 23 23 44

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings
11: US 27 NB Left Tum & SR 544/ /) Ganfor Jﬂfﬂfsec/?m*/ 0372372021

A3 Tisplaced Leff T
N N e

'c::fo.n.s (g/hr) “

53
Dilemma Vehicles (#) 34 0 0 0
Queue Length 50th (ft) 193 0 6 9
Queue Length 95th (ft) 244 60 14 134
Internal Link Dist () 61 1 25
Turn Bay Length (ft)
Base Capacity (vph) 1168 766 1146 1960
Starvation Cap Reductn 122 18 12 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 070 051 048 015
ISRl R et e et T L T T e St S It e S -
Area Type: Other
Cycle Length 90
Offset: 0 (0%) Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersecton S&gnal Delay: 16.4 Intersection LOS: B
ity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:  11: US 27 NB Left Turn & SR 544

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timi
56: SR 544 8 US 27 8 Lett Tum(Phan brm Lrfersecsion ) ozt
Sy o~ AN\ Ausedior S’EiD&f/aceAlég%r
Ve

ynaemens o

Lane Ut ! 100 097
Fit Protected

on Red

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report



Lanes, Volumes, Timings ! .
56: SR 544 & US 27 SB Left Turn (H’?& 7o Iﬂ'}@b’@m on *) 03/23/2021
e ol ™ J*L,{SC’G!EV)EQS’@DK&Q[@} LeftTo
o

MWP me nl

VOC Emissions (g/hr) ' 4 17 W

Dilemma Vehicles (#) 0 23 0 0
Queue Length 50th (ft) 18 137 0 116
Queue Length 95th (ft) 34 175 49 164
Internal Link Dist (ft) 168 34 264
Turn Bay Length (ft)

Base Capacity (vph) 1168 1146 671 1950
Starvation Cap Reductn 0 484 202 0
Spillback Cap Reductn 9 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 063 082 051 0.19
e SR LT ) e R =N g S S gt S SO S - e S ST
Cycle Length: 90

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated
Maximum v/c Ratio; 0.74

Intersection Signal Delay: 16.4 _ Intersection LOS: B
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  56: SR 544 & US 27 SB Left Turn

b

Build Alt, 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings %
3: US 27 & SR 544 EB Left Turn /Phém fom Tnyersecs Mo )

03/23/2021

< XUSedTor Jhe ER DJ_Y 'Fa(‘ﬂd LelTu

ane Conﬁguration

ik S .

Traffic Volume (vph) 1047 0 0 1935 2457 897
Future Volume (vph) 1047 0 0 1935 2457 997
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 097 100 100 091 091 1.00
Frt 0.850
Fit Protected 0.950

Satd. Flow (prot) 3335 0 0 4940 4940 1568
Fit Permitted 0.950

Satd. Flow (perm) 3335 0 0 4940 4940 1568
Right Turn on Red Yes Yes
Satd, Flow (RTOR) 487
Link Speed (mph) 30 30 60

Link Distance (ft) a1 170 210

Travel Time (s) 9.6 39 24

Peak Hour Factor 097 087 08T 0ST 087 097
Heavy Vehicles (%) 5% 0% 0% 5% 5% 3%
Adj. Flow (vph) 1079 0 0 1995 2533 1028
Shared Lane Traffic (%)

Lane Group Flow (vph) 1079 0 0 1995 2533 1028
Turn Type Prot NA NA  Free
Protected Phases 4 2 6
Permitted Phases Free
Detector Phase 4 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 240 240

Total Spiit (s) 36.0 540 540

Total Split (%) 40.0% 60.0% 60.0%

Yellow Time (s) 45 45 45

All-Red Time (s) 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max

Act Effct Green (s) 30.0 480 480 900
Actuated g/C Ratio 0.33 058 08 10
vic Ratio 0.97 076 096 066
Control Delay 316 51 289 15
Queue Delay 16.4 1.0 434 0.0
Total Delay 50.0 B 1723 " 4B
LOS D A E A
Approach Delay 50.0 61 518
Approach LOS D A D

Stops (vph) 983 1076 2096 1
Fuel Used(gal) 17 1 66 2
CO Emissions (g/hr) 1217 736 4599 165
NOx Emissions (g/hr) 237 143 895 32

/‘f‘(.l/&meﬁ*' Oﬂ J
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Lanes, Volumes, Timings o=
3: US 27 & SR 544 EB Left Turn ( P %q'ﬂt@m d n'}&ffe&f 16 ﬂw) 03/23/2021
2N 8 t | #used Jor He EB Dizplaced Leffur

Yyno/emer en

EBR

171 1066

Emissions (ght)

%.
Dilemma Vehicles (#) 0 0 132 0
Queue Length 50th (ft) 347 19 476 0
Queue Length 95th (ft) #4421 21 #627 0
Internal Link Dist (ft) 341 90 130
Turn Bay Length (ft)
Base Capacity (vph) 1 2634 2634 1568
Starvation Cap Reductn 0 0 440 0
Spillback Cap Reductn 76 358 12 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 1.04 088 115 066
AR s e e T S i D e i e
Area Type: Other
Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 37.8 Intersection LOS: D
Intersection Capacity Utilization 87.3% ICU Level of Service E

Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: US 27 & SR 544 EB Left Turn

TBZ R
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Lanes, Volumes, Timings | Fa
6: US 27 & SR 544 WB Left Turn( F ) 180 O Lry A Seq) Tor\ . 03/23/2021
s A T > N l»ﬁusedfaf Heo WBJ'”ﬁ/fe'J Leff-Jurr

mojhrcwfo;aL

| ; T — - T3 __NBT :
Lane Configurations % m o

Traffic Volume (vph) 296 0 1935 259 0 2457
Future Volume (vph) 296 0 1935 259 0 2457
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 097 100 091 100 100 091
Frt 0.850

Fit Protected 0.950

Satd. Flow (prot) 3335 0 4940 1538 0 4940
Fit Permitted 0.950

Satd. Flow (perm) 3335 0 4940 1538 0 4940
Right Turn on Red Yes Yes

Satd. Flow (RTOR) 161

Link Speed (mph) 30 60 30
Link Distance (ft) 303 198 218
Travel Time (s) 6.9 23 5.0
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 5% 0% 5% 5% 0% 5%
Adj. Flow (vph) 305 0 1805 267 0 2533
Shared Lane Traffic (%)

Lane Group Flow (vph) 305 0 1995 267 0 2533
Turn Type Prot NA  Free NA
Protected Phases 8 2 6
Permitted Phases Free

Detector Phase 8 2 6
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 24.0 240 24.0
Total Split (s) 36.0 54.0 54.0
Total Split (%) 40.0% 60.0% 60.0%
Yellow Time (s) 4.5 45 45
All-Red Time (s) 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max
Act Effct Green (s) 13.6 644 900 64.4
Actuated g/C Ratio 0.15 072 1.00 072
v/c Ratio 0.61 056  0.17 0.72
Control Delay 15.8 71 0.2 4.1
Queue Delay 0.0 0.2 0.0 0.2
Total Delay 15.8 3 0.2 43
LOS B A A A
Approach Delay 15.8 6.5 43
Approach LOS B A A
Stops (vph) 146 852 0 260
Fuel Used(gal) 3 25 1 8
CO Emissions (g/hr) 195 1777 36 535
NOx Emissions (g/hr) 38 346 7 104
Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report

Page 1



Lanes, Volumes, Timings | | s
6: US 27 & SR 544 WB Left Turn( P hardom I VJ}%KS'F?C;?’ on 03/23/2021

a_ *sed Jor fhe WE | Jnfﬂa(ad{ Left-Tu

( f ’ i J’ rovemens onl

G Enisions (1) T

8E 124
Dilemma Vehicles (#) 0 108 0 0
Queue Length 50th (ft) 98 167 0 52
Queue Length 95th (ft) 0 239 0 89
Internal Link Dist (ft) 223 118 138
Turn Bay Length (ft)
Base Capacity (vph) 111 3535 1538 3535
Starvation Cap Reductn 0 475 0 319
Spillback Cap Reductn 0 564 0 0
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio 0.27 067 017 079
_
Cycle Leng!h 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 6.0 _ Intersection LOS: A
Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:  6: US 27 & SR 544 WB Left Turn

Build Alt, 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
Page 2



L , Vol , Timi
0. US 27 8 US 27 NB Loft Turn s Left-Turn Crossover Ivﬁwedw; ) canamnn
4 % T4 A

Fikies Volume '
Fit Protected
Right Tum on Red

60.0% 1. 400%

€s

Fuel Used(gal)

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings

03/23/2021

] " \
9 US 27 & US 27 NB Left Tum(NR Left=Turn Crassoler Lnfersechon )

190

0
69
75
24

11
0
0

0.80

Intersection LOS: A

2
VOC Emissions (g/hr) 149 183
Dilemma Vehicles (#) 0 0
Queue Length 50th (ft) €] 0
Queue Length 95th (ft) 113 0
Internal Link Dist (ft) 300 708
Turn Bay Length (ft) o _
Base Capacity (vph) 1813 4940
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 139
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.16 047
Area Type: Other
Cycle Length: 90 _
Offset: 25 (28%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 4.3
Intersection Capacity Utilization 71.1%

Analysis Period (min) 15

Splits and Phases:  9: US 27 & US 27 NB Left Turn

ICU Level of Service C

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT

Synchro 11 Report
Page 2



Lanes, Volumes, Timings

7: US 27 & US 27 SB Left Turn (55 LeF=Turn (,vosmloyjyﬂeaec)fan ) 0312312021
P
t m Ll &~ A

0.950
Right Tum on Red

Shared Lane Traf (%

10 24
60.0% 100.0%
15

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings B |
7. US 27 & US 27 SB Lett Tum (S8 Left -Turn Crossoser Tnensechm ) osasom

a7 192 a1

\ 2

Emissons (ghr)

Dilemma Vehicles (#) 0 0 0

Queue Length 50th (f}) 248 (|
Queue Length 95th (ft) m#738 138 0

Internal Link Dist (ft) 1 749 211
Turn Bay Length (ft)

Base Capacity (vph) 3422 1778 4940
Starvation Cap Reductn 20 0 0
Spillback Cap Reductn 0 0 1033

Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.90 021 091
SN e e el gl s SRR e
Cycle Length: 90

Actuated Cycle Length: 90

Offset: 25 (28%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 8.5 Intersection LOS: A
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: US 27 & US 27 SB Left Turn

Yo

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings i y
1: SR 544 & SR 544 EB Left Turn (ELO) Lefg-Turn Cms: wNer I )erseqsIon ) 0312312021

oM e T K C <

ne Conﬁgtio ] = M J

Traffic Volume (vph) 1047 1082 803 0 0 0
Future Volume (vph) 1047 1082 803 0 0 0
Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900
Lane Util. Factor 097 095 095 1.00 100 1.00
Frt

Flt Protected 0.950

Satd. Flow (prot) 3335 3505 3438 0 0 0
Flt Permitted 0.950

Satd. Flow (perm) 3335 3505 3438 0 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 45 30 30

Link Distance (ft) 486 221 222

Travel Time (s) 74 5.0 5.0

Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 5% 3% 5% 0% 0% 0%
Adj. Flow (vph) 1079 1115 828 0 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 1079 1115 828 0 0 0
Turn Type Prot NA NA

Protected Phases 7 4 8

Permitted Phases

Detector Phase 7 4 8

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0

Minimum Split (s) 110 240 240

Total Split (s) 360 900 540

Total Split (%) 40.0% 100.0% 60.0%

Yellow Time (s) 45 45 45

All-Red Time (s) 1.5 15 1.5

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode: None None None

Act Effct Green (s) 353 900 427

Actuated g/C Ratio 039 100 047

vic Ratio 082 032 051

Control Delay 5 02 30

Queue Delay 0.0 0.0 0.5

Total Delay 30.5 02 3i6)

LOS c A A

Approach Delay 15.1 &5

Approach LOS B A

Stops (vph) 900 0 19

Fuel Used(gal) 21 3 £

CO Emissions (g/hr) 1468 242 266

NOx Emissions (g/hr) 286 47 52

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings = s
1: SR 544 & SR 544 EB Left Turn (E'?) Lejc_'ﬁ luyn Cvomverjh-ﬁ/ersem‘m) 03/23/2021

W oy ™ L. L W

VOCErissons gh) 340

56
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 274 0 0
Queue Length 95th (ft) 336 0 215
Internal Link Dist (ft) 406 141 142
Turn Bay Length (ft)
Base Capacity (vph) 1309 3505 1833
Starvation Cap Reductn 0 0 518
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced vic Ratio 082 032 063
RN e S ST e S e e e o e e
Area Type: Other

Cycle Length: 90
Actuated Cycle Length: 90
Offset: 45 (50%), Referenced to phase 2: and 6:, Start of Green

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:  1: SR 544 & SR 544 EB Left Turn

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
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Lanes, Volumes, Timings

50: SR 544 WB Left Turn & SR 544

6\" A 160 ”E['/ﬂ CVUSJDJ@K I 0 } 281 et:/ JON 0312372021

Lane Conuraﬁos

Traffic Volume (vph)

Future Volume (vph) 1070 0

Ideal Flow (vphpl) 1900 1900

Lane Util. Factor 095 1.00

Frt

Fit Protected 0.950

Satd. Flow (prot) 35056 0 3335 3438 0 0
Flt Permitted 0.950

Satd. Flow (perm) 3505 0 3335 3438 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)

Link Speed (mph) 30 45 30

Link Distance (ft) 73 134 145

Travel Time (s) 1.7 2.0 33

Peak Hour Factor 097 087 097 097 097 097
Heavy Vehicles (%) 3% 0% 5% 5% 0% 0%
Adj. Flow (vph) 1103 0 305 780 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 1103 0 305 780 0 0
Turn Type NA Prot NA

Protected Phases 4 3 8

Permitted Phases

Detector Phase 4 3 8

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0

Minimum Split (s) 240 11.0 240

Total Split (s) 54.0 36.0 90.0

Total Split (%) 60.0% 40.0% 100.0%

Yellow Time (s) 45 45 45

All-Red Time (s) 15 15 15

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode None None  None

Act Effct Green (s) 64.4 136  90.0

Actuated g/C Ratio 0.72 015  1.00

vic Ratio 0.44 061 02

Control Delay 0.8 406 0:2

Queue Delay 06 0.0 0.0

Total Delay 14 406 02

LOS A D A

Approach Delay 14 16

Approach LOS A B

Stops (vph) 99 267 0

Fuel Used(gal) 2 8 6

CO Emissions (g/hr) 160 B8 390

NOx Emissions (g/hr) 3 108 76

Build Alt. 2 2045 PM Peak SR 544 US 27 Full LT

Synchro 11 Report
Page 1



Lanes, Volumes, Timings o \
50: SR 544 WB Left Tum & SR 544/ WB Lef1-Turn Cyossover Inlersec)Tenosnunmat
b =

- Y ¢ TN 7
VOC Emissions (g/hr) 37 129 80
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (f}) 0 84 0
Queue Length 95th (ft) 33 120 0
Internal Link Dist (ft) 4 54 65
Turn Bay Length (ft)
Base Capacity (vph) 2509 1111 3438
Starvation Cap Reductn 914 0 0
Spillback Cap Reductn 0 0 578
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.69 027 027
Area Type: Other
Cycle Length: 90
Offset: 55 (61%), Referenced to phase 2: and 6:, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 6.4 Intersection LOS: A
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: _ 50: SR 544 WB Left Turn & SR 544

Build Alt. 2 2045 PM Peak SR 544 US 27 Full DLT Synchro 11 Report
Page 2



WEIGHTED AVERAGE DELAY CALCULATIONS FOR SR 534/US 27 DLT INTERSECTION (N/S and E/W)

2045 AM PEAK HOUR 2045 PM PEAK HOUR
AVG. DELAY | AVG. DELAY | AVG. DELAY AVG. DELAY | AVG, DELAY | AVG, DELAY
MOVEMENT VOLUME o @ @ TOTAL DELAY| VOLUME o @ i TOTAL DELAY

NB LT 454 18 376 43 19,8398 277 10.0 403 35 13,933.1
NBTH 2,339 72 126 0.0 46,3122 1,935 82 124 0.0 39,861.0
NB RT 227 0.0 0.0 0.0 0.0 259 0.0 0.0 0.0 0.0

ALL NB VEHICLES 3,020 21.9 66,152.0 2,471 218 53,794.1
SB LT 253 6.3 405 14 12,1946 358 111 393 14 18,043.2
5B TH 1,839 1.4 5.6 0.0 12,8730 2,457 41 39 0.0 19,656.0
S8 RT 1,027 0.0 0.0 0.0 0.0 997 0.0 0.0 0.0 0.0

ALL SB VEHICLES 3,119 8.0 25,067.6 3,812 ag 37,699.2
WB LT 345 119 403 56 19,941.0 296 158 40.6 39 16,694.4
WB TH 595 8.7 a3 0.0 7,735.0 526 53 35 0.0 4,628.8
WE RT 347 0.0 0.0 0.0 0.0 231 0.0 0.0 0.0 0.0

ALL WB VEHICLES 1,287 215 27,6760 1,053 20.2 21,3232
EBLT 930 35.4 353 126 77.469.0 1,047 50.0 30.5 12.4 84,2835
€68 TH 550 6.7 14 0.0 4,455.0 712 8.0 14 0.0 6,692.8
EBRT 262 0.0 00 0.0 0.0 370 0.0 0.0 0.0

ALL EB VEHICLES 1,742 47.0 81,924.0 2,129 42.7 90,976.3
ALL VEHICLES 9,168 21.9 200,819.6 9,465 215 203,792.8

M average delay (in seconds per vehicle) at the main intersection
) pverage delay (in seconds per vehicle) at the displaced left-turn crossover intersection



Appendix F

Northwest Quadrant Roadway Alternative Preliminary Geometric Concept
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Appendix G

Analysis Summary Sheets for Northwest Quadrant Roadway Alternative and
SPUI Alternative



Appendix G1
SYNCHRO/SIMTRAFFIC Analysis Summary Sheets for NWQR Alternative
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Lanes, Volumes, Timi
21: US 27 & SR 544

ngs

04/12/2023

& o oy FE AN T 2w
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations +4 i +4 4 s g 4 f
Traffic Volume (vph) 0 803 262 0 940 347 082793 227 0 2184 10
Future Volume (vph) 0 803 262 0 940 347 0 2793 227 0 2184 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 625 0 600 0 840 0 350
Storage Lanes 0 1 0 1 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1000 G895 1000 4000 @95 1000 1008 081 1.600 100 091 100
Frt 0.850 0.850 0.850 0.850
FIt Protected
Satd. Flow (prot) 0 3438 1538 0 3343 1538 0 4940 1495 0 4940 1538
Fit Permitted
Satd. Flow (perm) 0 3438 1538 0 3343 1538 0 4940 1495 0 4940 1538
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 25 25 25
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1091 1561 1309 1450
Travel Time (s) 248 35.5 29.8 33.0
Peak Hour Factor 095 095 095 095 095 09 095 09 095 095 095 095
Heavy Vehicles (%) 0% 5% 5% 0% 8% 5% 0% 5% 8% 0% 5% 5%
Adj. Flow (vph) 0 845 276 0 989 365 0 2940 239 0 2299 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 845 276 0 989 365 0 2940 239 0 2299 11
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1000 TR0 000 L1000 1005 . S100. . 108 HoDN RO e 100 e
Turning Speed (mph) 16 9 15 9 15 9 15 9
Number of Detectors 2 1 2 1 2 1 2 1
Detector Template Thru  Right Thru  Right Thru  Right Thru  Right
Leading Detector (ft) 100 20 100 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 6 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type NA  Perm NA  Perm NA  Perm NA  Perm
Protected Phases 4 8 2 6

SIM Traffic Build 2045 AM Peak

Synchro 11 Report

Page 1



Lanes, Volumes, Timings

21: US 27 & SR 544 04/12/2023
2 a2y rm ANt AN S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240 240 240 240 240
Total Split (s) 450 450 450 450 850 850 850 850
Total Split (%) 346% 34.6% 34.6% 34.6% 65.4% 65.4% 65.4% 65.4%
Maximum Green (s) 39.0 390 390 390 790 790 790 790
Yellow Time (s) 4.5 4.5 45 4.5 4.5 45 4.5 4.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/l aa
ettt |
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Max C-Max C-Max C-Max
Act Effct Green (s) 39.00 390 3900 390 790 790 790 790
Actuated ¢/C Ratio 030 030 030 0.30 0.61 0.61 0.61 0.61
v/c Ratio 082 058 099 0.76 098 0.26 077 001
Control Delay 452 356 707 502 372 114 9.1 09
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 452 356 707 50.2 372 114 9.1 0.9
LOS D D E D D B A A
Approach Delay 428 65.2 35.3 9.1
Approach LOS D E D A
Queue Length 50th (ft) 347 176 436 262 831 78 130 0
Queue Length 95th (ft) 430 272 #583 385 #1004 124 206 m0
Internal Link Dist (ft) 1011 1481 1229 1370
Turn Bay Length (ft) 625 600 840 350
Base Capacity (vph) 1031 478 1002 478 3002 918 3002 944
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 082 0.58 099 076 098 026 077 001
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 24 (18%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 33.8

Intersection Capacity Utilization 89.9%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: C
ICU Level of Service E

SIM Traffic Build 2045 AM Peak

Synchro 11 Report
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Lanes, Volumes, Timings
21: US 27 & SR 544 04/12/2023

Splits and Phases:  21: US 27 & SR 544

fo:

SIM Traffic Build 2045 AM Peak Synchro 11 Report
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Lanes, Volumes, Timings

2: US 27 & NW Quadrant Rd. 04/12/2023
2oy ow b W

Lane Group EBL EBR NBL NBT SBT  SBR

Lane Configurations NN f %N 444 M4+ .

Traffic Volume (vph) 930 345 454 2686 1839 1280

Future Volume (vph) 930 345 454 2686 1839 1280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 375 375 300 750

Storage Lanes 1 1 2 2

Taper Length (ft) 25 25

Lane Util. Factor 094 100 097 091 091 088

Frt 0.850 0.850

FlIt Protected 0.950 0.950

Satd. Flow (prot) 4848 1538 3335 4940 4940 2707

FIt Permitted 0.950 0.950

Satd. Flow (perm) 4848 1538 3335 4940 4940 2707

Right Turn on Red Yes No

Satd. Flow (RTOR) 312

Link Speed (mph) 30 30 30

Link Distance (ft) 2272 1450 1697

Travel Time (s) 51.6 330 386

Peak Hour Factor 095 0985 09 0985 095 095

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 979 363 478 2827 1936 1347

Shared Lane Traffic (%)

Lane Group Flow (vph) 979 363 478 2827 1936 1347

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 24 24 24

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1008 100 Ai00s el A0 100

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left  Right Left  Thru  Thru  Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Ci+Ex CI#Ex Cl+Ex Cl#Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm  Prot NA NA  pttov

Protected Phases 4 5 2 6 64

SIM Traffic Build 2045 AM Peak
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Lanes, Volumes, Timings

2: US 27 & NW Quadrant Rd. 04/12/2023
N N

Lane Group EBL EBR NBL NBT SBT SBR

Permitted Phases 4

Detector Phase 4 4 5 2 6 64

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 240 240 110 240 2490

Total Split (s) 370 370 200 930 640

Total Split (%) 285% 285% 223% T715% 49.2%

Maximum Green (s) 3.0 30 230 870 580

Yellow Time (s) 45 45 45 4.5 45

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None C-Max C-Max

Act Effct Green (s) Jhor 310N 2300 "87.0)F 580" S50

Actuated g/C Ratio 024 024 018 067 045 073

vic Ratio 085 060 08 08 088 068

Control Delay 338 103 478 139 385 116

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 338 103 478 139 385 116

LOS c B D B D B

Approach Delay 27.5 188 2756

Approach LOS C B C

Queue Length 50th (ft) 295 157 188 357 535 307

Queue Length 95th (ft) 350 187 m201 m372 605 384

Internal Link Dist (ft) 2192 1370 1617

Turn Bay Length (ft) 375 375 300 750

Base Capacity (vph) 1156 604 590 3306 2204 1978

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reducin 0 0 0 0 0 0

Reduced v/c Ratio 085 060 081 08 088 068

ntersection Summary
Area Type: Other
Cycle Length: 130

Actuated Cycle Length: 130
Offset: 23 (18%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

SIM Traffic Build 2045 AM Peak Synchro 11 Report
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Lanes, Volumes, Timings
2: US 27 & NW Quadrant Rd. 04/12/2023

Splits and Phases:  2: US 27 & NW Quadrant Rd.
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 04/12/2023
P e L T

ane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L L T % if % P % 4+ fr

Traffic Volume (vph) 885 774 158 57 538 345 73 45 300253 143 1338

Future Volume (vph) 885 774 158 57 538 345 73 45 38 253 143 1338

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900

Storage Length (ft) 575 0 350 350 350 0 500 400

Storage Lanes 2 0 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 0198l [0i95: HO0 W09s o100 0000 o0t R0 R00s T 0ie8

Frt 0.975 0.850 0.931 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3335 3352 0 1719 3438 1538 1719 1677 0 1703 1810 2682

FIt Permitted 0.950 0.282 0.661 0.500

Satd. Flow (perm) 3335 3352 0 510 3438 1538 1196 1677 0 896 1810 2682

Right Turn on Red Yes Yes Yes No

Satd. Flow (RTOR) 24 143 26

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2642 1091 1065 2272

Travel Time (s) 60.0 24.8 242 516

Peak Hour Factor 095 09 09 095 095 095 095 095 095 095 085 095

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 6% 6% 5% 6%

Adj. Flow (vph) 932 815 166 60 566 363 77 47 40 266 151 1408

Shared Lane Traffic (%)

Lane Group Flow (vph) 932 981 0 60 566 363 77 87 0 266 151 1408

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left  Left Right Left Left  Right Left Left Right  Left Left  Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1,000 1000 100 100 1.00 1.00 1.00 1.00  1.00 1.00

Turning Speed (mph) 15 9 15 9 15 8 15 9

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left ~ Thru Left ~ Thru Right Left ~ Thru Left  Thru  Right

Leading Detector (ft) 20 100 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex  CI+Ex CHEx Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex Cl+Ex ClH+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+pt NA pm+ov pm+pt NA pm+pt NA  pttov

Protected Phases 7 4 3 8 1 5 2 1 6 67
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 04/12/2023
P Fre%a b g S o

Permitted Phases 8 8 2 6

Detector Phase 7 4 3 8 1 5 2 1 6 67

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 1.0 240 170 240" 240 70° 970 240 240

Total Split (s) 550 66.0 170 280 290 170 180 290  30.0

Total Split (%) 423% 50.8% 131% 21.5% 223% 131% 13.8% 22.3% 23.1%

Maximum Green (s) 490  60.0 110 220 230 110 120 230 240

Yellow Time (s) 45 45 45 45 45 4.5 4.5 4.5 45

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead: “Lead” “lead™"lead™lag feag™— lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None Max C-Max None  None

Act Effct Green (s) 478 631 220 220 421 284 162 404 240 718

Actuated g/C Ratio 037 049 017 017 032 022 012 031 018 055

vic Ratio 076 060 035 097 061 025 038 066 045 095

Control Delay 40.7 261 182 352 195 352 442 523 616  33.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.7 261 182 352 195 352 442 523 616 331

LOS D c B D B D D D E (0

Approach Delay 33.2 284 40.0 38.2

Approach LOS c C D D

Queue Length 50th (ff) 347 308 17 168 159 46 49 207 125 532

Queue Length 95th (ft) 426 388 m18 m177 m162 86 106 m291 m181  #684

Internal Link Dist (ft) 2562 1011 985 2192

Turn Bay Length (ft) 575 350 350 350 500 400

Base Capacity (vph) 1257 1639 188 581 625 310 231 433 334 1506

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 v/c Ratio 074 060 032 097 058 025 038 061 045 093

Infersection Summary ) :

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 127 (98%), Referenced to phase 2:NBTL, Start of Green

Natural Cycle: 115

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 34.3 Intersection LOS: C

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.
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Lanes, Volumes, Timings
19: Brenton Manor Ave./NW Quadrant Rd. & SR 544
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04/12/2023

Interval #1 Information Recording

Start Time 7:00
End Time 8:00
Total Time (min) 60

Volumes adjusted by Growth Factors.

9447 971 9489 9330 9483 0368 9598

Vehs Entered { :

Vehs Exited 9394 9625 9413 9325 9475 9368 9546
Starting Vehs 502 562 497 497 539 530 545
Ending Vehs 555 608 573 502 547 530 597
Travel Distance (mi) 9436 9579 9503 9372 9484 9407 9614
Travel Time (hr) 524.5 565.6 537.3 528.6 542.6 521.5 564.3
Total Delay (hr) 195.5 230.8 205.5 200.9 212.0 192.9 228.7
Total Stops 12480 14295 13137 12572 13192 12345 13988
Fuel Used (gal) 352.6 367.7 358.3 352.9 359.9 351.6 368.5

Interval #1 Information Recording

Start Time 7:00
End Time 8:00
Total Time (min) 60

Volumes adjusted by Growth Factors.

A

"

Vehs 9408

Vehs Entered

Vehs Exited 9420 9537 9531 9454

Starting Vehs 537 539 482 524

Ending Vehs 525 542 577 554

Travel Distance (mi) 9479 9577 9564 9502

Travel Time (hr) 522.7 554.1 5457 540.7

Total Delay (hr) 191.5 219.6 2116 208.9

Total Stops 12176 13608 13021 13085

Fuel Used (gal) 353.8 365.5 361.9 359.3

Build 2045 AM Peak SimTraffic Report
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04/12/2023

2: US 27 & NW Quadrant Rd. Performance by movement

_ ._' ] ERT NBL ]
Denied Del/Veh (s) 00 00 00 00 00 18 26 09
Total Del/Veh (s) 366 %7 287 650 246 357 183 302

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 Performance by movement

Denied Del/Veh (s) 10 06 06 00 00 01 39 04 04 00 00 00
Total Del/Veh (s) 424 2713 250 694 484 320 395 542 200 448 474 196

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 Performance by movement

- EBT EBR WBT WBR NBT NBR S8BT SBR Al
Denied DelVeh 00 00 00 00 05 14 00 00 02
Total Del/Veh (s) 419 292 845 BO2 407 56 185 167 381

Total Network Performance

Denied Del/Veh (s) 11
Total Del/Veh (s) 744

Build 2045 AM Peak SimTraffic Report
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Lanes, Volumes, Timings

21: US 27 & SR 544 04/12/2023
F ow T A f Sy

Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT LSBT SBR

Lane Configurations 4 o 4 i 244 +44 i

Traffic Volume (vph) 0 1070 370 0 822 23 0 2212 2753 10

Future Volume (vph) 0 1070 370 0 822 231 0 2212 2753 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 625 0 600 0 350

Storage Lanes 0 1 0 1 0 1

Taper Length (ft) 25 25 25

Lane Util. Factor 1000 095 1000 1,00 095 1000 1.000 091 091  1.00

Frt 0.850 0.850 0.850

Fit Protected

Satd. Flow (prot) 0 3505 1538 0 3438 1538 0 4940 4940 1568

Flt Permitted

Satd. Flow (perm) 0 3505 1538 0 3438 1538 0 4940 4940 1568

Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 25 25 25

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1091 1561 1309 1450

Travel Time (s) 24.8 35.5 298 33.0

Peak Hour Factor 87 097 087 087 08¢ 097 087 097 097 097

Heavy Vehicles (%) 0% 3% 5% 0% 5% 5% 0% 5% 5% 3%

Adj. Flow (vph) 0 1103 381 0 847 238 0 2280 2838 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1103 381 0 847 238 0 2280 2838 10

Enter Blocked Intersection No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left Left  Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1005 L 00, . Ai0e; 10 .000 R00. 108 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9

Number of Detectors 2 1 2 1 2 2 1

Detector Template Thru  Right Thru  Right Thru Thru  Right

Leading Detector (ft) 100 20 100 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 6 20 6 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex CHEx Cl+Ex CHEX CHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex Cl+Ex ClHEX Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type NA  Perm NA  Perm NA NA  Perm

Protected Phases 4 8 2 6

SIM Traffic Build 2045 PM Peak
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Lanes, Volumes, Timings

21: US 27 & SR 544 04/12/2023
SN T T S N B <
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 240 240 240 240 240 240 240 240
Total Split (s) 48.0 48.0 480 480 820 820 820 820
Total Split (%) 36.9% 36.9% 36.9% 36.9% 63.1% 63.1% 63.1% 63.1%
Maximum Green () 420 420 420 420 760  76.0 76.0 76.0
Yellow Time (s) 45 4.5 4.5 4.5 45 45 4.5 4.5
All-Red Time (s) 1.5 1.5 15 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 420 420 420 420 760 76.0 760 76.0
Actuated g/C Ratio 032 032 032 032 058  0.58 058  0.58
vic Ratio 097 074 0.76 046 079 029 098 0.01
Control Delay 565 396 449 347 234 132 33.2 14
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 565 398 449 347 234 132 33.2 14
LOS El D D c G B C A
Approach Delay 52.2 427 223 33.1
Approach LOS D D C c
Queue Length 50th (ft) 475 287 336 142 517 96 935 0
Queue Length 95th (ft) #0634 m395 416 224 581 149 m#969 m0
Internal Link Dist (ft) 1011 1481 1229 1370
Turn Bay Length (ft) 625 600 840 350
Base Capacity (vph) 1132 513 1110 513 2888 909 2888 927
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 097 074 076 046 079 029 098 001
Area Type: Other

Cycle Length: 130
Actuated Cycle Length: 130

Offset: 7 (5%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98

Intersection Signal Delay; 34.5
Intersection Capacity Utilization 92.8%
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: C
ICU Level of Service F

SIM Traffic Build 2045 PM Peak
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Lanes, Volumes, Timings
21: US 27 & SR 544 04/12/2023

Splits and Phases:  21: US 27 & SR 544
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Lanes, Volumes, Timings
2: US 27 & NW Quadrant Rd.

04/12/2023

2 s t L4
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations %% Ff %N 444 M M
Traffic Volume (vph) 1047 296 2f7 2166 2457 1355
Future Volume (vph) 1047 296 277 2166 2457 1355
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 375 375 300 750
Storage Lanes 1 1 2 2
Taper Length (ft) 25 25
Lane Util. Factor gio4 1ol 697 o890l 088
Frt 0.850 0.850
FIt Protected 0.950 0.950
Satd. Flow (prot) 4848 1538 3400 4940 4940 2760
Flt Permitted 0.950 0.950
Satd. Flow (perm) 4848 1538 3400 4940 4940 2760
Right Turn on Red Yes No
Satd. Flow (RTOR) 187
Link Speed (mph) 30 30 30
Link Distance (ft) 2272 1450 1697
Travel Time (s) 51.6 330 386
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 5% 5% 3% 5% 5% 3%
Adj. Flow (vph) 1079 305 286 2233 2533 1397
Shared Lane Traffic (%)
Lane Group Flow (vph) 1079 305 286 2233 2533 1397
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 24 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 0] TR (10PN 0 ¢ ISR o VAR 1 R 1
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 2 2 1
Detector Template Left  Right Left  Thru  Thru  Right
Leading Detector (ft) 20 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx CH+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CiHEx ClHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot Perm  Prot NA NA  ptov
Protected Phases 4 5 2 6 64

SIM Traffic Build 2045 PM Peak
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Lanes, Volumes, Timings

2: US 27 & NW Quadrant Rd. 04/12/2023

F o ox F ] #
Lane Group EBL EBR NBL NBT SBT SBR
Permitted Phases 4 -
Detector Phase 4 4 5 2 6 64
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 2400 © 2400 100 24:00 2410
Total Split (s) 360 360 200 940 740
Total Split (%) 21.7% 21.7% 154% 723% 56.9%
Maximum Green (s) 300 300 140 880 680
Yellow Time (s) 45 4% 4B 45 4%
All-Red Time (s) 1.5 15 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 300 300 136 880 684 1044
Actuated g/C Ratio 0.23 0.23 0.10 0.68 0.53 0.80
v/c Ratio 097 061 080 067 097 0863
Control Delay 68.2 28.5 63.9 15.4 43.0 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 682 285 63.9 154 430 6.7
LOS E C E B D A
Approach Delay 59.4 209  30.1
Approach LOS E C C
Queue Length 50th (ft) 340 147 11 613 741 223
Queue Length 95th (ft) m#03 m191 m153 681  #884 279
Internal Link Dist (ft) 2192 1370 1617
Turn Bay Length (ft) 375 375 300 750
Base Capacity (vph) 1118 498 366 3344 2598 2216
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 097 061 0.78 0.67 0.97 0.63
Intersection Summary.
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 80 (62%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 32.3

Intersection Capacity Utilization 90.3%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: C
ICU Level of Service E

Synchro 11 Report
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544

04/12/2023

Lane Group EBL EBT EBR WBL WBT WBR

Lane Configurations % 4b % M '

Traffic Volume (vph) 980 1012 92 33 493 296

Future Volume (vph) 980 1012 92 33 493 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 575 0 350 350

Storage Lanes 2 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 0975 0950 095 100095l Ta00r TN 00e T 008 00
Frt 0.987 0.850 0.923

Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3335 3454 0 1719 3505 1538 1752 1687 0 1752
FIt Permitted 0.950 0.240 0.704 0.318
Satd. Flow (perm) 3335 3454 0 434 3505 1538 1299 1687 0 587
Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 8 104 32

Link Speed (mph) 30 30 30

Link Distance (ft) 2642 1091 1065

Travel Time () 60.0 248 242

Peak Hour Factor 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 5% 3% 5% 5% 3% 5% 3% 5% 3% 3%
Adj. Flow (vph) 1010 1043 95 34 508 305 155 69 72 369
Shared Lane Traffic (%)

Lane Group Flow (vph) 1010 1138 0 34 508 305 155 141 0 369
Enter Blocked Intersection No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left
Median Width(ft) 24 24 24

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100  1.00 100 100 100 100 100 100 100 100
Turning Speed (mph) 15 9 15 9 15 9 15
Number of Detectors 1 2 1 2 1 1 2 1
Detector Template Left  Thru Left  Thru  Right Left  Thru Left
Leading Detector (ft) 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CiH+Ex Cl+Ex CI+Ex Cl+Ex
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Prot NA pm+pt NA pm+ov pmtpt NA pm+pt
Protected Phases Vi 4 3 8 1 5 2 1

1.00

1810

1810

30
2272
51.6
0.97
5%
81

81
No
Left
24

16

1.00

2
Thru
100

0

0

6
Cl+Ex

0.0
0.0
0.0
94

6
Cl+Ex

0.0
NA
6

2760

2760
No

0.97
3%
1232

1232
No
Right

1.00

Right
20

20
Cl+Ex

0.0
0.0
0.0

pttov
67
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 04/12/2023
P T T e T U S I

Lane Group. EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 8 8 2 6

Detector Phase 7 4 3 8 1 5 2 1 6 67

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 1.0 240 O 2400 240« 200 D50 240 240

Total Split (s) 490 550 230 290 340 220 180 340 300

Total Split (%) 37.7% 42.3% 177% 223% 262% 169% 13.8% 26.2% 23.1%

Maximum Green (s) 430 490 170 230 280 160 120 280 240

Yellow Time (s) 45 45 45 45 45 4.5 45 45 45

All-Red Time (s) 15 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag kag Lead==Lead = ltead == l‘aad Lag Lead Lag

Lead-Lag Optimize? Yes: Yes Yes Yes Yes Yes  Yes Yes  Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None Max C-Max None  None

Act Effct Green (s) 430 621 2208 52200 “47SsT 325 (155 454 240 67.0

Actuated g/C Ratio 033 048 017 0147 037 026 012 035 018 052

v/c Ratio 092 0.69 023 08 049 040 062 085 024 087

Control Delay 552 300 209 378 170 343 560 524 500 222

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 552 300 209 378 170 343 560 524 500 222

LOS E C (& D B c E D D (0]

Approach Delay 41.8 29.6 44.6 30.2

Approach LOS D c D c

Queue Length 50th (ft) 420 404 28 241 169 92 91 235 57 287

Queue Length 95th (ft) #546 507 m32 #307 m249 149  #198 m#394  m92 386

Internal Link Dist (ft) 2562 1011 985 2192

Turn Bay Length (ft) 575 350 350 350 500 400

Base Capacity (vph) 1108 1653 241 620 655 384 228 463 334 1426

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 v/c Ratio 091 0.69 014 082 047 040 062 080 024 086

Intersection Summary e e :

Area Type: Other

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced fo phase 2:NBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 36.0 Intersection LOS: D
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

SIM Traffic Build 2045 PM Peak
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Lanes, Volumes, Timings
19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 04/12/2023

Splits and Phases:  19: Brenton Manor Ave /NW Quadrant Rd. & SR 544

tcaz R
=

SIM Traffic Build 2045 PM Peak Synchro 11 Report
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04/12/2023

Interval #1 Information Recording

Start Time 4:30
End Time 5:30
Total Time (min) 60

Volumes adjusted by Growth Factors.

Vehs Entere 9683 9749 9641 9706 9618 9707 9726
Vehs Exited 9648 9749 9543 9633 9626 9647 9661
Starting Vehs 510 578 511 52( 518 539 495
Ending Vehs 545 578 609 593 510 599 560
Travel Distance (mi) 9640 9793 9589 9613 9607 9694 9713
Travel Time (hr) 623.0 643.3 575.9 567.4 568.1 605.4 585.9
Total Delay (hr) 287.1 301.3 241.6 2325 2325 267.7 2475
Total Stops 13549 16256 13795 13931 13469 14711 13814
Fuel Used (gal) 384.6 393.3 3726 369.8 370.8 380.9 377.9

Interval #1 Information Recording

Start Time 4:30
End Time 5:30
Total Time (min) 60

Volumes adjusted by Growth Factors.

VehsEntered ~ o0 916 9725 9697

Vehs Exited 9664 9618 9649 9644
Starting Vehs 509 517 556 524
Ending Vehs 555 615 632 575
Travel Distance (mi) 9645 9637 9692 9662
Travel Time (hr) 607.6 616.8 561.7 595.5
Total Delay (hr) 271.3 280.8 224.0 258.6
Total Stops 13754 14198 13717 14118
Fuel Used (gal) 380.4 383.4 371.4 378.5
Build 2045 PM Peak SimTraffic Report
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04/12/2023

2: US 27 & NW Quadrant Rd. Performance by movement

Denied Del/Veh (s) 00 00 00 00 320 324 164
Total DellVeh (s) 725 401 783 141 426 241 366

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 Performance by movement

EBL EBT EBR WBL WBT WBR NBL N NBR___ SBL _SBT _ SBR
Denied Del/Veh (s) 1.3 0.9 0.9 0.0 0.0 0.0 3.7 0.5 0.6 0.0 0.0 0.0
Total Del/Veh (s) 787 354 328 30 3@ 1600 ' 438 936 66 475 468 186

19: Brenton Manor Ave./NW Quadrant Rd. & SR 544 Performance by movement

21: US 27 & SR 544 Performance by movement

Denied DelVeh (5 00 00 00 00 03 15 00 00 Of
Tolal DellVeh (5 28 426 410 24 20 59 248 156 339

Total Network Performance

Denied DellVeh (s) 13.1
Total Del/Veh (s) 786

Build 2045 PM Peak SimTraffic Report
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Appendix G2

SYNCHRO Analysis Summary Sheets for Single Point Urban Interchange
Alternative



Lanes, Volumes, Timings

21: US 27 & SR 544

07/07/2023

F oo Ny £ AN

ane Group EBL EBT Bk WBL WB BL \B NBR SBL SBT  SBR
Lane Configurations "ot M- FoM AN P
Traffic Volume (vph) 930 550 262 345 595 347 454 M7 21 B3 92° 1027
Future Volume (vph) 930 550 262 345 595 347 454 117 227 253 92 1027
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900
Storage Length (ft) 500 400 400 500 350 350 250 750
Storage Lanes 2 1 2 1 2 2 2 Z
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 097 08 100 097 100 088 097 100 088
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3335 3438 1538 3335 3343 1538 3335 1810 2632 3242 1810 2707
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow {perm) 3335 3438 1538 3335 3343 1538 3336 1810 2632 3242 1810 2707
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 60 60
Link Distance (ft) 1091 1561 1309 1314
Travel Time (s) 16.5 23.7 14.9 14.9
Peak Hour Factor 095 ° 095 7095 0957 095 095 095 095 095 095 ' 095 095
Heavy Vehicles (%) 5% ° 8% 5% 5% 8% 5% 5% 5% 8% 8% 2% 8%
Adi. Flow (vph) 979 579 276 363 626 365 478 123 239 266 97 1081
Shared Lane Traffic (%)
Lane Group Flow (vph) 979 579 276 363 626 365 478 123 239 266 97 1081
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1000 400 400 100 300 KOO 00 %00. KOO - 00 G0 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left  Thru Right Left ~ Thru  Right Left  Thru  Right Left  Thru  Right
Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20
Detector 1 Type CiHEX Cl¥Ex Cl*Ex CRHEx ' ChEx ClEx ChEx CHEx ClEEx CIHEX CHEX Cl*ExX
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type CIHEXx CHEx Cl+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Prot NA pm+ov  Prot NA pm+ov  Prot NA pttov  Prot NA  ptrov
Protected Phases 5 2 3 1 6 7 3 8 81 7 4 45

2045 Build SR 544 US 27 SPUI AM Peak

Synchro 11 Report
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Lanes, Volumes, Timings

21: US 27 & SR 544 07/07/2023
2 ey ¢ ANt AN S

ane Group EBL EBT EBR _WBL NBL NBT NBR SBL _SBT _ SBR

Permitted Phases 2

Detector Phase 5 2 3 1 3 8 81 7 4 45
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 135 2615 240 38500 265 240 240 240 240 240

Total Split (s) 560 630 370 350 420 370 370 250 370 250

Total Split (%) 35.0% 394% 231% 219% 263% 231% 231% 15.6% 231% 15.6%

Maximum Green (s) 475 545 285 265 8BS 285, 285 ¥ 19.0 285 190

Yellow Time (s) 45° 45 45 45° 45, 45 45 45 ¢ 4.5 45

All-Red Time (s) 4.0 407 4.0 4.0 40 4.0 40 © 157 40 7 15 °

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.5 8.5 8.5 8.5 8.5 8.5 8.5 6.0 8.5 6.0

Lead/Lag Lag Lead Lead tag tLead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Min  None None Min  None None None None Min

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 476 326 588 470 321 565 262 208 703 244 190 691

Actuated g/C Ratio 030 021 638 00 o2t 036 0l Gk 045 Q16 K12 0

vic Ratio 097 081 048 036 091 066 08 051 020 053 044 0.90

Control Delay 745 682 228 457 796 2990 790 729 145 645 719 383

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 45 882 228 457 796 290 790 7249 145 @45 Th9 388
LOS E E C D E C E E B E E D

Approach Delay 64.7 56.9 59.8 45.8

Approach LOS E E E D

90th %ile Green (s) 4T 404 285 406 38§ 285 285 190 285 190

90th %ile Term Code Max  Gap Max  Hold Max  Max  Max Max Max  Max

70th %ile Green (s) 475 364 285 46 385 285 285 190 285  19.0

70th %ile Term Code Max Gap Max Hold Max Max Max Hold Max  Max

50th %ile Green (s) 4 386 2By 47y 385 265 Ed6 224 258 190

50th %ile Term Code Max Gap Max Hold Max Gap Max Hold Gap  Max

30th %ile Green (s) 475 2894 262 814 B3 B2 B2 220 222 19D

30th %ile Term Code Max Gap Gap Hold Gap Gap Gap  Hold Gap  Max

10th %ile Green (s) 4ns 240 205 B0 268 128 285 216 179 490

10th %ile Term Code Max  Gap Gap  Hold Gap Gap Gap  Hold Gap  Max

Queue Length 50th (ft) 528 306 136 155 338 195 250 121 43 133 96 388

Queue Length 95th (ft) #676 358 172 217 #443 269 318 198 71 178 161  #556
Internal Link Dist (ft) 1011 1481 1229 1234

Turn Bay Length (ft) 500 400 400 500 350 350 250 750

Base Capacity (vph) 1014 1200 601 1002 716 595 609 240 1183 591 219 1196
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 097 048 046 036 087 061 078 051 020 045 044 090
Intersection Summary

2045 Build SR 544 US 27 SPUI AM Peak

Synchro 11 Report
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Lanes, Volumes, Timings
21: US 27 & SR 544

Area Type: Other

Cycle Length: 160

Actuated Cycle Length: 156.4

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 57.0 Intersection LOS: E
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15

90th %ile Actuated Cycle: 160

70th %ile Actuated Cycle: 160

50th %ile Actuated Cycle: 160

30th %ile Actuated Cycle: 156.5

10th %ile Actuated Cycle: 145.3

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

07/07/2023

Splits and Phases:  21: US 27 & SR 544
—Pp2

Synchro 11 Report

2045 Build SR 544 US 27 SPUI AM Peak
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Lanes, Volumes, Timings

21: US 27 & SR 544

07/07/2023

A

ane G EBL
Lane Configurations %% )
Traffic Volume (vph) 1047 712 370 296 526 231 217 97 259" 358° 123 997
Future Volume (vph) 1047 712 370 296 526 231 277 97 259 358 123 997
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 400 400 500 350 350 250 750
Storage Lanes 2 1 2 1 2 2 2 2
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 097 095 100 097 100 088 097 100 088
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3335 3505 1538 3335 3438 1538 3400 1810 2707 3335 1810 2760
Flit Permitted 0.950 0.950 0.950 0.950
Satd. Fiow (perm) 3335 3505 1538 3335 3438 1538 3400 1810 2707 3335 1810 2760
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 60 60
Link Distance (ft) 1091 1561 1309 1314
Travel Time (s) 16.5 237 14.9 14.9
Peak Hour Factor 097 0977 087< 097° 097/ 0977 097 097 097 0977 097 0977
Heavy Vehicles (%) 5% 3% 5% 5% 5% 8% 3 5% 5% 5% 5% 3%
Adj. Flow (vph) 1079 734 381 305 542 238 286 100 267 369 127 1028
Shared Lane Traffic (%)
Lane Group Flow (vph) 1079 734 381 305 542 238 286 100 267 369 127 1028
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100, F00 R00 W0 00 WODY  NOON SO0 100 HOBL - 00 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left ~ Thru  Right Left  Thru Right Left  Thru  Right Left  Thru  Right
Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx CHEx Cl+Ex CHEx CI+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex CI+Ex CI+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Prot NA pmtov  Prot NA pmtov  Prot NA pttov  Prot NA  pttov
Protected Phases 5 2 3 1 6 7 3 8 81 7 4 45

2045 Build SR 544 US 27 SPUI PM Peak

Synchro 11 Report
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Lanes, Volumes, Timings

21: US 27 & SR 544 07/07/2023
R T T ol B SR B N R

.ane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Permitted Phases 2 6

Detector Phase 5 2 3 1 6 7 3 8 81 7 4 45
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split () 210 265 240 350 265 240 240 230 240 230

Total Split (s) 600 630 200 350 380 290 290 230 290 230

Total Split (%) 40.0% 420% 19.3% 233% 253% 193% 193% 15.3% 19.3% 15.3%
Maximum Green (s) 515 545 205 _ 265 295 205 , 205 17.0 205 170 _
Yellow Time (s) 45 45 45 45 45 45 45 45 45 45

All-Red Time (s) 40 40 407 407 407 407 40 1.5 4.0 15 °

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.5 8.5 8.5 8.5 8.5 8.5 8.5 6.0 8.5 6.0
Lead/Lag Lag Lead Lead Lag Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 30 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0

Recall Mode None Min  None  None Min  None None None None  None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 1.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 498 370 566 392 264 455 196 176 593 191 171 694
Actuated g/C Ratio 034 026 639 02Zr T4 03F @14 Br2 G641 03 Qa2 048
vlc Ratio 094 082 063 034 08 049 062 045 024 084 060 078
Control Delay 615 586 252 448 724 265 €61 6864 160 789 744 2438
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 615 586 252 448 724 265 6611 684 160 789 744 243
LOS E E c D E c E E B E E C

Approach Delay 54.2 54.6 46.0 4.7

Approach LOS D D D D

90th %ile Green (s) 55 4600 208 350 299 206 205 WO 205 170

90th %ile Term Code Max Gap Max Hold Max Max  Max  Max Max  Max

70th %ile Green (s) 55 419 205 391 205 205 208 170 205 17.0

70th %ile Term Code Max  Gap Max Hold Max  Max  Max  Hold Max  Max

50th %ile Green (s) G dps 205 420 284 289 283 170 2008 170

50th %ile Term Code Max Gap Max Hold Gap Max Max  Hold Max  Max

30th %ile Green (s) 515 334 205 431 B0 191 205 184 194 420

30th %ile Term Code Max Gap Max Hold Gap Gap Max  Hold Gap  Max

10th %ile Green (s) A2 ZF e B2 21 152" e2 180 182 AZ.0

10th %ile Term Code Gap Gap Gap Hold Gap Gap Gap Hold Gap  Max

Queue Length 50th (ft) 522 356 187 121 269 122 136 93 53 181 1200 273
Queue Length 95th (ft) #666 406 226 177 340 180 189 158 89  #255 194 376
Internal Link Dist (ft) 1011 1481 1229 1234

Turn Bay Length (ft) 500 400 400 500 350 350 250 750

Base Capacity (vph) 1183 1326 612 904 04 499 4g4 2200 ATI0 474 213 1861
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 v/c Ratio 080 055 062 03¢ 077 048 058 045 024 078 060 076
Intersection Summary

2045 Build SR 544 US 27 SPUI PM Peak

Synchro 11 Report

Page 2



Lanes, Volumes, Timings
21: US 27 & SR 544

07/07/2023

Area Type: Other
Cycle Length: 150

Actuated Cycle Length: 144.5

Natural Cycle: 120

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94

Intersection Signal Delay: 49.8 Intersection LOS: D
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

90th %ile Actuated Cycle: 150

70th %ile Actuated Cycle: 150

50th %ile Actuated Cycle: 148.9

30th %ile Actuated Cycle: 145.5

10th %ile Actuated Cycle: 128

# 95th percentile volume exceeds capacity, queue may be longer.

o P

Queue shown is maximum after two cycies.

Splits and Phases:  21: US 27 & SR 544

2045 Build SR 544 US 27 SPUI PM Peak

Synchro 11 Report
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Appendix H

Single Point Urban Interchange Alternative Preliminary Geometric Concept
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Appendix |
SYNCHRO and SIDRA Analysis Summary

Sheets for Brenton Manor Avenue



Lanes, Volumes, Timings
19: Brenton Manor Ave. & SR 544

07/06/2023

- N ¢ TN /7
_ane Groug EBT EBR WBL WBT NBL NBR
Lane Configurations 4 s % &b %
Traffic Volume (vph) 1661~ 158 200 1851 ° 78 83
Future Volume (vph) 1661 158 200 1851 73 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 260 250 250 0
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 085 085 1.00 085 1.00 1.00
Frt 0.987 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3393 0 1719 3438 1719 1538
Flt Permitted 0.071 0.950
Satd. Flow (perm) 3393 0 128 3438 1719 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 17 87
Link Speed (mph) 30 30 30
Link Distance (ft) 2534 1091 1065
Travel Time (s) 57.6 248 242
Peak Hour Factor 095 “ 095 095/ 0957 0957 0957
Heavy Vehicles (%) 5% ° 5% 5% 5% 5% 5%
Adj. Flow (vph) 1748 166 211 1948 ! 87
Shared Lane Traffic (%)
Lane Group Flow (vph) 1914 0 211 1948 77 87
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 12 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 400 00 - 200 100
Turning Speed (mph) 9 15 15 9
Number of Detectors 2 1 2 1 1
Detector Template Thru Left  Thru Left  Right
Leading Detector (ff) 100 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 6 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA pm+pt NA  Prot Perm
Protected Phases 2 1 6 3

2045 Build Alt. 2 AM Peak Lake Hamilton

Synchro 11 Report

Page 1



Lanes, Volumes, Timings

19: Brenton Manor Ave. & SR 544

07/06/2023

- Y ¢ TN 2

Lane Group EBT EBR WBL WBT NBL NBR
Permitted Phases 6 2
Detector Phase 2 1 6 3 2
Switch Phase

Minimum Initial (s) 1.0 5.0 5.0 5.0 1.0
Minimum Split (s) 7.0 1.0 240 1.0 7.0
Total Split (s) 53.0 170 700 200 530
Total Split (%) 58.9% 189% 77.8% 222% 589%
Maximum Green (s) 47.0 110 _ 640 140 470
Yellow Time (s) 45 45° 45 45 45
All-Red Time (s) 15 15° 15" 15 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/iLag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Min None None None Min
Act Effct Green (s) 50.4 66.0 67.2 9.1 504
Actuated g/C Ratio 0.60 078 079 011 060
v/c Ratio 0.94 076 071 042 0.09
Control Delay 29.8 35.9 79 423 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 298 35.9 79 423 2.7
LOS C D A D A
Approach Delay 29.8 106 213
Approach LOS c B C

90th %ile Green (s) 47.0 11.0 640 128 470
90th %ile Term Code Max Max Max Gap  Max
70th %ile Green (s) 47.0 110 640 106 470
70th %ile Term Code Max Max  Max Gap  Max
50th %ile Green (s) 47.0 11.0  64.0 91 470
50th %ile Term Code Max Max Hold Gap  Max
30th %ile Green (s) 47.8 9 629 Tl 418
30th %ile Term Code Dwell Gap Dwell Gap Dwell
10th %ile Green (s) 62.0 6.0 740 00 620
10th %ile Term Code Dwell Gap Dwell Skip Dwell
Stops (vph) 1347 104 891 64 10
Fuel Used(qgal) 54 4 24 2 1
CO Emissions (g/hr) 3803 261 1652 111 55
NOx Emissions (g/hr) 740 51 321 22 11
VOC Emissions (g/hr) 881 61 383 26 13
Dilemma Venhicles (#) 0 0 0 0 0
Queue Length 50th (ft) ~533 60 248 39 0
Queue Length 95th (ft) #766 #169 403 81 21
Internal Link Dist (ft) 2454 1011 985

Turn Bay Length (ft) 250 250

Base Capacity (vph) 2027 306 2741 284 951
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0

2045 Build Alt. 2 AM Peak Lake Hamilton

Synchro 11 Report
Page 2



Lanes, Volumes, Timings

19: Brenton Manor Ave. & SR 544 07/06/2023
- N ¢ TN 7
Red 0.94 069 071 027 009

Intersection Summary
Area Type:
Cycle Length: 90
Actuated Cycle Length: 84.6
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 19.7 Intersection LOS: B
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
90th %ile Actuated Cycle: 88.8
70th %ile Actuated Cycle: 86.6
50th %ile Actuated Cycle: 85.1
30th %ile Actuated Cycle: 82.6
10th %ile Actuated Cycle: 80
~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Other

Splits and Phases:  19; Brenton Manor Ave. & SR 544

Synchro 11 Report

2045 Build Alt. 2 AM Peak Lake Hamilton
Page 3



Lanes, Volumes, Timings
19: Brenton Manor Ave. & SR 544

07/06/2023

- N ¢ T N 7/

Lane Group EBT EBR WBL WBT NBL _NBR
Lane Configurations 5 , Y- 4 N F
Traffic Volume (vph) 1959 92 112 1708 150 © 137
Future Volume (vph) 1959 92 112 1708 150 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 260 250 250 0
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25

Lane Util. Factor 095 095 400 085 100 100
Frt 0.993 0.850
Flt Protected 0.950 0.950

Satd. Flow (prot) 3477 0 1719 3506 1719 1538
Fit Permitted 0.055 0.950

Satd. Fiow (perm) 3477 0 100 3505 1719 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 8 141
Link Speed (mph) 30 30 30

Link Distance (ft) 2534 1091 1085

Travel Time (s) 57.6 248 242

Peak Hour Factor 097~ 0977 097 7 097 ~097 © 097
Heavy Vehicles (%) 3% 5% 5% = 3% 5 = 5%
Adj. Flow (vph) 2020 95 116 1761 155 141
Shared Lane Traffic (%)

Lane Group Flow (vph) 2115 0 115 1761 155 141
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 12 0

Link Offsef(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 1.00 100
Turning Speed (mph) 9 15 15 9
Number of Detectors 2 1 2 1 1
Detector Template Thru Left  Thru Left  Right
Leading Detector (ft) 100 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 6 20 6 20 20
Detector 1 Type ClHEx Cl+Ex Cl+Ex CitEx CI+Ex
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type CHEX Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA  Prot Perm
Protected Phases 2 1 6 3

2045 Build Alt. 2 PM Peak Lake Hamilton

Synchro 11 Report
Page 1



Lanes, Volumes, Timings
19: Brenton Manor Ave. & SR 544

07/06/2023

- N ¢ TN 7/
Lane Group EBT EBR WBL WBT NBL NBR
Permitted Phases 6 2
Detector Phase 2 1 6 3 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 20.0 1.0 240 200 200
Total Split (s) 73.0 170 900 200 730
Total Split (%) 66.4% 155% 81.8% 182% 66.4%
Maximum Green (s) 67.0 , 11.0 840 140 670
Yellow Time (s) 45" 4.5 4.5 4.5 45
All-Red Time (s) 1.5 154 15° 157 157/
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Min None  None Min Min
Act Effct Green (s) 67.1 814 814 128 601
Actuated g/C Ratio 0.63 077 077 012 063
vic Ratio 0.96 057 066 075 014
Control Delay 31.8 26.6 74 679 1.8
Queue Delay 0.0 0.0 0.0 0.0 00
Total Delay 31.8 26.6 74 679 1.8
LOS € c A E A
Approach Delay 31.8 86 364
Approach LOS C A D
90th %ile Green (s) 67.0 1.0 840 140 670
90th %ile Term Code Max Max Hold  Max  Max
70th %ile Green (s) 67.0 101 831 140 670
70th %ile Term Code Max Gap Hold Max  Max
50th %ile Green (s) 67.0 80 810 140 670
50th %ile Term Code Max Gap Hold Max  Max
30th %ile Green (s) 67.0 67 797 129; 610
30th %ile Term Code Max Gap Hold Gap  Max
10th %ile Green (s) 67.0 59 789 95 670
10th %ile Term Code Max Gap Hold Gap  Max
Stops (vph) 1643 50 734 136 10
Fuel Used(gal) 63 2 21 4 1
CO Emissions (g/hr) 4398 128 1479 285 87
NOx Emissions (g/hr) 856 25 288 55 17
VOC Emissions (g/hr) 1019 30 343 66 20
Dilemma Vehicles (#) 0 0 0 0 0
Queue Length 50th (ft) 667 25 258 103 0
Queue Length 95th (ft) #956 84 317 #200 24
Internal Link Dist (ft) 2454 1011 985
Turn Bay Length (ft) 250 250
Base Capacity (vph) 2198 244 2774 226 1022
Starvation Cap Reducin 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0

2045 Build Alt. 2 PM Peak Lake Hamilton

Synchro 11 Report
Page 2



Lanes, Volumes, Timings
19: Brenton Manor Ave. & SR 544

07/06/2023

- N ¢ TN/
laneGroup EBT EBR WBL WBT NBL NBR .
Reduced v/c Ratio 0.96 047 063 069 014
B e o g e gl L A e L e b Ty
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 106.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15

90th %ile Actuated Cycle: 110

70th %ile Actuated Cycle: 109.1

50th %ile Actuated Cycle: 107

30th %ile Actuated Cycle: 104.6

10th %ile Actuated Cycle: 100.4

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  19: Brenton Manor Ave. & SR 544

2045 Build Alt. 2 PM Peak Lake Hamilton

Synchro 11 Report
Page 3



SITE LAYOUT

" site: 105 [SR 544/Brenton Manor Avenue Intersection (Site
Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoul piotlres are schemaho functional draw)mgs retlecting input data  They are nol design grawings

SR 544

Brenton Manor Avenue
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MOVEMENT SUMMARY

T Site: 105 [SR 544/Brenton Manor Avenue Intersection (Site
Folder: General)]
Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Vehicle Movement Performance
Moy “Tum INPLT DEMAND Deg. Aver Levelof  85% BACK OF Prop. Effective

|0} VOLUMES FLOWS Saln  Delay Senvice QUEUE Que Stop b
[Tetal HV] [Total HV] [Veh! Dist] Rate |
vehlh % veh/h %, wlc et veh f

South: Brenton Manor Avenue

5 L2 73 50 i 5.0 0.324 239 LOSC 1.1 27.5 0.86 092 110 258
18 R2 83 5.0 87 50 0.308 197 LOSC 1.0 26.1 0.84 0.89 1.04 277
Approach 156 50 184 50 0324 217 LOSC P AR 085 091 107 288
East: SR 544

1 L2 200 50 21 50 0.859 214 LOSC 13.0 339.0 0.73 0.39 073 278
6 T1 1851 5.0 1948 50 0.859 214 LOSC 13.0 339.0 0.73 0.39 073 280
Approach 2051 50 2159 5.0 0.859 214 LOSC 13.0 339.0 073 0.39 0.73 28.0

West: SR 544

2 i 1661 5.0 1748 50 0.866 241 LOSC 289 7527 0.95 1.29 201 272
12 R2 158 5.0 166 50 0.866 241 LOSC 28.9 752.7 0.95 1.29 201 265
Approach 1819 5.0 1915 5.0 0.866 241 LOSC 289 7527 0.95 1.29 201 272

All Vehicles 4026 5.0 4238 50 0.866 226 LOsSC 289 7827 0.83 0.82 132 275

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
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LANE SUMMARY

T site: 105 [SR 544/Brenton Manor Avenue Intersection (Site
Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)

Roundabout

Lane Use and Performance

DEMAND Deg. Lane Aver. Levelof 95% BACK OF Lane Lane Cap. Prob:
FLOWS Cap.  satn Uil Delay’ Service QUEUE Config  Length Adj. Block:
[Total HV] [ Veh Dist]
veh/h % vehih v/c b sec it it % %
‘South: Brenton Manar Avenue
Lane 1 77 5.0 237 0324 100 239 LOsC 1.1 275 Full 1600 0.0 0.0
Lane 2° 87 5.0 284 0.308 100 18.7 LOSC 1.0 26.1 Short 300 00 NA
Annroach 164 ED 0324 21.7 LOSC 11 275
Approach 164 50 0.324 217 LOSC 275
East: SR 544
Lane 1 1079 5.0 1257 0.859 100 21.4 LOSC 13.0 339.0 Full 1600 0.0 0.0
Lane 2° 1079 5.0 1257 0.859 100 214 LOSC 13.0 339.0 Full 1600 0.0 0.0
Approach 2159 5.0 0.859 214 LOSC 13.0 339.0
West: SR 544
Lane 1 957 5.0 1106 0.866 100 241 LOSC 28.9 752.7 Full 1600 0.0 0.0
Lane 2° 957 5.0 1106 0.866 100 241 LOSC 28.9 752.7 Full 1600 0.0 0.0
Approach 1915 5.0 0.866 241 LOSC 28.9 752.7
Intersection 4238 5.0 0.866 226 LOSC 28.9 752.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/ic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 8).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)
South: Brenton Manor Avenue
WMov: 12 RZ fotal %HV Deg. lare Prob. DOv
Cap. Sath Uil SLOv. Lane

From S ~ap _

Ta EXIT Wi = veh'h vic U Yo No.
Lane 1 77 - 77 50 237 0.324 100 NA NA
Lane 2 - 87 87 50 284 0308 100 00 1

Approach 77 87 164 50 0.324

East: SR 544
Mov. ' _ Deg. Lane Proh.
From E Satn: Uil SLOv;
Jo Exit: =
Lane 1 211 869 1079 50 1257 0.859 100 NA  NA

Vic: Vs L)



Lane 2 - 1079 1078 50 1257 0.859 100 NA NA

Approach 211 1948 2159 50 0.859

West: SR 544

Mov. ' 2 Total Deg. Lane Prob,

From W ap.  Samn  Util. SLOV.
Téog:ﬂt wic % %

Lane 1 957 - 957 5.0 1106 0866 100 NA  NA
Lane 2 791 166 957 50 1106 0.866 100 NA NA
Approach 1748 166 1915 50 0.866

Total  %HV Deg Satn (V/c)

Intersection 4238 5.0 0866

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Exit Short Percent Opposing  Critical Follow-up Lape Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rate Gap Headway Flow Satn Delay Delay

Number Length Lane Rate
ft % veh/h pcu/h sec secveh/h wveh/h wvic sec SEC

South Exit: Brenton Manor Avenue
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.

East Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.
West Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.
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SITE LAYOUT

T site: 105 [SR 544/Brenton Manor Avenue Intersection (Site
Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoul picturas are schemato functional drawings reflecting Inpul data They are nol design drawings

y

SR 544

Brenten Manor Avenue
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MOVEMENT SUMMARY

7 site: 105 [SR 544/Brenton Manor Avenue Intersection (Site
Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2

Site Category: (None)

Roundabout

Vehicle Movement Performance
Moy Turh INPUT DEMAND 'Deq. Aver. Levelof  ©85% BACK'QF  Prop. Effective.  Aver

2] VOLUMES FLOWS Sain  Delay Service QUEUE Que  Stop No.
[Total  HV] [Total HV] [Veh. Dist] Rale
vehi/h O vic sec veh fl

South: Brenton Manor Avenue
3 L2 150 5.0 155 50 0670 458 LOSE 2.8 73.1 0,93 1.14 .79 208
18 R2 137 50 141 50 0.745 635 LOSF 3.3 85.8 0.95 1.21 203 179

4] n 745 NS E 11 a5 8 0 o4 T 101 104
Y L L L

LA [
Ui Td [ B [ ) (v ) .o [

A oo o b 207 EnNn 20
Approacn 20/ SR as/

East: SR 544

1 L2 12 5.0 115 5.0 0.790 173 LOSC 171 439.3 0.77 0.73 111 294
6 T 1708 3.0 1761 3.0 0.790 17.2 LOSC 17.2 4403 0.77 0.73 1.1 29.6
Approach 1820 3.1 1876 31 0.790 17.3 LOSC 17.2 4403 0.77 0.73 111 296

West: SR 544

2 T1 1959 3.0 2020 3.0 0.857 215 LOSC 211 5411 0.87 0.68 1.09 281
12 R2 92 5.0 95 5.0 0.857 216 LOSC 21.0 539.5 0.87 0.68 1.08 273
Approach 2051 31 2114 3.1 0.857 215 LOSC 211 5411 0.87 0.68 1.09 281

All Vehicles 4158 3.2 4287 3.2 0.857 219 LOSC 211 5411 0.83 0.74 115 27.8

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1,

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

% site: 105 [SR 544/Brenton Manor Avenue Intersection (Site
Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2

Site Category: (None)

Roundabout

Lane Use and Performance

DEMANE Deg. Lane Aver.  Levelof 95% BACK OF Lane  Lane Cap. Prob.
FLOWS Cap.  Safn ULl Delay Service QUEUE Config: Length  Adj. Block:

[ Total  HV] _ [ Ven Dist]

wvehl/h % veh/h vic! Y%: SEC fit ft % %
South: Brenton Manor Avenue
Lane 1° 155 5.0 231 0.670 100 458 LOS E 28 731 Full 1600 0.0 0.0
Lane 2 141 50 180 0.745 100 63.5 LOS F 33 85.8 Short 300 0.0 NA
Approach 296 5.0 0.745 543 LOSF 33 g58
East: SR 544
Lane 1 937 3.2 1186 0.790 100 17.3 LOSC 17.1 439.3 Full 1600 0.0 0.0
Lane 2" 939 3.0 1189 0.790 100 17.2 LOsSC 17.2 440.3 Full 1600 0.0 0.0
Approach 1876 31 0.790 173 LOSC 17.2 440.3
West: SR 544

Lane 17 1058 3.0 1235 0.857 100 21.5 LOSC 211 5411 Full 1600 0.0 0.0
Lane 2 1056 3.2 1232 0.857 100 215 LOSC 21.0 539.5 Full 1600 0.0 0.0
Approach 2114 34 0.857 215 LOSC 21.1 541.1

Intersection 4287 32 0.857 219 LOSC 211 5411

Site Level of Service (LOS) Method: Delay & v/ic (HCM 8). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

South: Brenton Manor Avenue
R2 Total %HV Deg. Lane Prob, 0w

Cap. Satn Utk SLOy,. Lane

veh/h vic %, Y Noi

Lane 1 155 = 185, EO 231 0.670 100 NA  NA
Lane 2 - 141 1M 5.0 190 0.745 100 0.0 1
Approach 155 141 286 5.0 0.745

East: SR 544

Deg. Lane Prob.
Cap, Satn Ut SLOV.
veh/h  wlc % Y

From E
To Exil: )
Lane 1 115 822 837 32 1186 0.790 100 NA NA




Lane 2 - 939 939 30 1189 0780 100 NA  NA
Approach 115 1761 1876 3.1 0.790

West: SR 544
Moy, TH 9 Total Deg. Lane Prob
From W Cap. Sain  Util. SLOV.

To Exit: E - Vﬁh”’ o] ) %
Lane 1 1058 - 1058 3.0 1235 0.857 100 NA NA
Lane 2 961 95 1056 82 1232 0.857 100 NA  NA
Approach 2020 g5 2114 31 0.857

Total ShHV DegSatni(V/c)
Intersection 4287 3.2 0.857

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
EXif"'Short 'Percent Opposing  Critical Follow-up Lane Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rate Gap Headway Flow Satn Delay Delay
Number Length Lane Rate
ft Y vehlh pculh sec sec veh/h,  veh/h WVlc sec Sec

South Exit: Brenton Manor Avenue
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
East Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.

West Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Road & SR 544 11/29/2021
P N T s b o)
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT % i % P % ¢ fr
Traffic Volume (vph) 885 774 168 5/ 538 345 73 45 38 253 143 1338
Future Volume (vph) 885 774 158 57 538 345 73 45 38 253 143 1338
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 575 0 350 350 250 0 500 400
Storage Lanes 2 0 1 1 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0:97" I0i95E (95 4i00s 085 1000 10050000 TUT00 a0t 088
Frt 0.975 0.850 0.931 0.850
Flit Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3335 3352 0 1719 3438 1538 1719 1685 0 1719 1810 2707
Fit Permitted 0.950 0.253 0.950 0.950
Satd. Fiow {perm) 3335 3352 0 458 3438 1538 1719 1685 0 1718 1810 2707
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 363 27 418
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2642 1091 1065 1791
Travel Time (s) 60.0 248 24.2 40.7
Peak Hour Factor 095 095 095 095 095 095 09 09 095 09 095 095
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 932 815 166 60 566 363 77 47 40 266 151 1408
Shared Lane Traffic (%)
Lane Group Flow (vph) 932 981 0 60 566 363 77 87 0 266 151 1408
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1000 1000 100 100 100 100 100 100 1000 100 1000 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 1 2 1 2 1
Detector Template Left ~ Thru Left  Thru  Right Left  Thru Left  Thru  Right
Leading Detector (ft) 20 100 20 100 20 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl*Ex. GlEx CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex CH+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Prot NA pm+pt NA Perm  Split NA Split NA  pt+ov
Protected Phases 7 4 3 8 a 2 6 6 67

Build Alt. 2 2045 AM Peak Full NW Quadrant Road US 27 SR 544

Synchro 11 Report
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Road & SR 544 11/29/2021
Fog o ot ow foa %] #

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL _SBT _ SBR

Permitted Phases 8 8

Detector Phase 7 4 3 8 8 2 2 6 6 67

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 110 240 e 2400 2400 2100 - 210 240 240

Total Split (s) 480 51.0 270 300 300 230 230 290 290

Total Split (%) 36.9% 39.2% 208% 23.1% 231% 17.7% 17.7% 22.3% 22.3%

Maximum Green (s) 420 450 210 240 240 170 170 230 23.0

Yellow Time (s) 4.5 45 45 4,5 45 4,5 4.5 4.5 45

All-Red Time (s) 15 1.5 1.5 1.5 1:8 15 1.5 1.5 15

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Llead Lead Lead

Lead-Lag Optimize? Yes  Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None None None C-Max C-Max None  None

Act Effct Green (s) 415 584 2390 2391 1230w AT 1RT 230 2300 645

Actuated g/C Ratio 032 045 018 018 018 014  0.14 018 018 050

v/c Ratio 088 065 034 09 063 033 035 088 047 09

Control Delay 522 305 1.3 244 181 557 399 772 560 208

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 522 305 113 244 181 557 399 772 560 208

LOS D (& B C B = D E E (o]

Approach Delay 411 21.3 47.3 320

Approach LOS D C D C

Queue Length 50th (ft) 379 334 31 268 264 60 46 234 112 314

Queue Length 95th (ft) 466 431 m31 m273 m269 112 100 m#356 m167 400

Internal Link Dist (ft) 2562 1011 985 1711

Turn Bay Length (ft) 575 350 350 250 500 400

Base Capacity (vph) 1077 1516 287 634 579 233 251 304 320 1562

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 v/c Ratio 087 0.65 021 089 063 033 035 088 047  0.90

Intersection Summary.

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 83 (64%), Referenced to phase 2:NBTL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 33.9

Intersection Capacity Utilization 80.8%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: C
ICU Level of Service D

Build Alt. 2 2045 AM Peak Full NW Quadrant Road US 27 SR 544

Synchro 11 Report
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Lanes, Volumes, Timings
19: Brenton Manor Ave./NW Quadrant Road & SR 544 11/29/2021

19: Brenton Manor Ave./NW Quadrant Road & SR 544
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Splits and Phases:
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Lanes, Volumes, Timings

19: Brenton Manor Ave./NW Quadrant Road & SR 544 11/29/2021
Ay ¢ e oSG

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L L S L = ' % S % ¢ fr

Traffic Volume (vph) 980 1012 92 33 493 296 150 67 70 358 79 1195

Future Volume (vph) 980 1012 92 33 493 296 150 67 70 358 79 1195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ff) 575 0 350 350 250 0 500 400

Storage Lanes 2 0 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor (V2 T e 2 5 Ay 10 o [ M U, 1] S (0] S, (4010 10 100 | 1010 1

Frt 0.987 0.850 0.923 0.850

Fit Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3335 3454 0 1719 3505 1538 1752 1687 0 1752 1810 2760

Fit Permitted 0.950 0.294 0.950 0.950

Satd. Flow (perm) 3335 3454 0 532 3505 1538 1762 1687 0 1752 1810 2760

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 305 33 173

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2642 1091 1065 1791

Travel Time (s) 60.0 24.8 242 40.7

Peak Hour Factor 097 097 097 097 087 097 08 097 097 097 097 097

Heavy Vehicles (%) 5% 3% 5% 5% 3% 5% 3% 5% 3% 3% 5% 3%

Adj. Flow (vph) 1010 1043 95 34 508 305 155 69 72 369 81 1232

Shared Lane Traffic (%)

Lane Group Flow (vph) 1010 1138 0 34 508 305 155 141 0 369 81 1232

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left  Left Right Left Left Right  Left Left  Right

Median Width(ft) 0 0 0 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1007 91008 110007 T400 - 1000 SI00- w00 00 heel SR005 1400 00

Turning Speed (mph) 15 9 15 9 15 8 16 9

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left  Thru Left Thru Right Left  Thru Left ~ Thru  Right

Leading Detector (ft) 20 100 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex CHEx Ci+Ex CHEx Cl#Ex Cl+Ex CI+Ex Ci+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex Cl+Ex CIHEX Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+pt NA Perm  Split NA Split NA  pttov

Protected Phases T 4 3 8 2 2 6 6 67

Build Alt. 2 2045 PM Peak Full NW Quadrant Road US 27 SR 544

Synchro 11 Report
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Lanes, Volumes, Timings
19: Brenton Manor Ave./NW Quadrant Road & SR 544

11/29/2021

O T T 2 N
Lane Group _ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL
Permitted Phases 8 8
Detector Phase 7 4 3 8 8 2 2 6 6 B
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 1.0 240 1100 2400 2400 2R0F 12010 240 240
Total Split (s) 480 520 21.0 250 250 210 210 360 36.0
Total Split (%) 36.9% 40.0% 16.2% 192% 192% 16.2% 16.2% 217% 27.7%
Maximum Green (s) 420 460 150 190 190 150 15.0 300 300
Yellow Time (s) 4.5 45 45 45 45 4.5 4.5 4.5 45
All-Red Time (s) 1.5 1.5 1.5 15 1.5 1.5 15 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max None  None
Act Effct Green (s) 420 580 190 180 190, 150 150 30:00 30000 720
Actuated g/C Ratio 032 045 015 015 015 012  0.12 023 023 055
vic Ratio 094 074 028 099 063 077 063 Q91 0g s 0w
Control Delay 500 344 108 484 205 802 554 770 474 163
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 590 344 108 484 205 802 554 770 474 163
LOS = c B D (0 G E E D B
Approach Delay 46.0 36.9 68.4 304
Approach LOS D D E C
Queue Length 50th (ft) 425 435 18 228 217 129 88 315 56 264
Queue Length 95th (ft) #5657 546 m19  #349 m312  #238 161 #487 m88 336
Internal Link Dist (ft) 2562 1011 985 1711
Turn Bay Length (ft) 575 350 350 250 500 400
Base Capacity (vph) 1077 1546 214 512 485 202 223 404 417 1605
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 v/c Ratio 094 074 016 099 063 077 063 091 0198 077
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 73 (56%), Referenced to phase 2:NBTL, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 40.5

Intersection Capacity Utilization 89.2%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: D
ICU Level of Service E

Build Alt. 2 2045 PM Peak Full NW Quadrant Road US 27 SR 544
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Lanes, Volumes, Timings
19: Brenton Manor Ave./NW Quadrant Road & SR 544 11/29/2021
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SITE LAYOUT

% site: 105 [SR 544/NW QR/Brenton Manor Avenue Intersection
(Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layout piclures are schemabic funchonal drawings reflecting input data They aie nol desan drawings

1N

NW Quadrant Rd

Brenton Manor Avenue
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MOVEMENT SUMMARY

W site: 105 [SR 544/NW QR/Brenton Manor Avenue Intersection
(Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)

Roundabout

Vehicle Movement Performance
MoV Turn INPUT DEMAND Deg, Aver, Levelof’ 95% BACKOF = Prop. Effective  Aven

1D VOLUMES FLOWS Satn.  Delay Service QUEUE Que Stop No. &
[Total HV] [Total HY] [Veh  Dist] Rate Cycles
veh/h % ___ veh/h o vic: SEC veh fit

South: Brenton Manor Avenue

3 L2 73 5.0 77 5.0 0.380 303 LOSD 1.3 3286 0.89 0.97 122 2441
8 T1 45 3.0 49 3.0 0.359 242 LOSC 1.2 30.9 0.88 0.95 17 274
18 R2 38 5.0 40 5.0 0.359 245 LOSC 1.2 30.9 0.88 0.95 117 264
Approach 156 4.4 166 4.4 0.380 271 LOSD 1.3 326 0.88 0.96 119 254

East: SR 544

1 L2 57 50 60 5.0 0.993 695 LOSF 16.5 429.4 0.97 1.94 433 176
6 T1 538 5.0 566 5.0 0.993 682 LOSF 18.1 466.2 0.97 1.95 437 178
16 R2 345 3.0 375 3.0 0.993 645 LOSF 181 466.2 0.98 1.99 446 17.9
Approach 940 4.3 1001 43 0.993 669 LOSF 18.1 466.2 0.97 1.97 440 178

North: RoadName

7 L2 253 3.0 275 3.0 1.346 1847 LOSF 88.0 22519 1.00 438 11.39 92
4 T 143 3.0 155 3.0 1.346 1847 LOSF 880 22519 1.00 438 11.39 8.2
14 R2 1338 3.0 1454 3.0 1.346 1832 LOSF 96.6 24724 1.00 456 11.81 92
Approach 1734 3.0 1885 3.0 1.346 1836 LOSF 96.6 24724 1.00 452 N7 9.2

West: SR 544

5 L2 885 3.0 962 3.0 1.019 546 LOSF 484 12385 1.00 2.33 427 193
2 ™ 774 50 815 5.0 1.018 550 LOSF 484 12385 1.00 2.35 429 198
12 R2 158 50 166 50 1.019 550 LOSF 476 12388 1.00 235 429 195
Approach 1817 4.0 1943 4.0 1.019 548 LOSF 48.4 12388 1.00 2.34 428 195

All Vehicles 4647 3.7 4995 3.7 1346 1049 LOSF 96.6 24724 0.99 3.04 701 136

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method; Same as Sign Control,

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement,

LOS F will result if v/ic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

% site: 105 [SR 544/NW QR/Brenton Manor Avenue Intersection
(Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)

Roundabout

Lane Use and Performance

DEMAND Deg. Lane Level of 95% BACK OF Lane Lane Cap. Prob
FLOWS Cap-  satn Uil Service QUEUE Config Length  Adj. Block.
[Total HV] [ \Veh Dist'] _
veh/h % veh/h Ve % fit ft %o %
South: Brenton Manor Avenue
Lane 1 77 50 202 0380 100 303 LOSD 1.3 3286 Short 300 00 NA
Lane 2" 89 3.8 248 0359 100 243 LOSC 1.2 30.9 Full 1600 00 0.0
Approach 166 4.4 0.380 271 LOSD 1.3 326
East: SR 544
Lane 1 465 5.0 469 0.993 100 695 LOSF 16.5 429.4 Full 1600 00 00
Lane 2° 536 36 540 0.993 100 646 LOSF 18.1 466.2 Full 1600 00 00
Approach 1001 4.3 0.993 669 LOSF 18.1 466.2
North: RoadName
Lane 1 894 3.0 665 1.346 100 1847 LOSF 88.0 2251.9 Full 1600 00 62
Lane 2" 991 3.0 736 1.346 100 1825 LOSF 96.6 2472.4 Full 1600 00 198
Approach 1885 3.0 1.346 1836 LOSF 96.6 24724
West: SR 544
Lane 1° 981 3.0 963 1.019 100 546 LOSF 48.4 1238.5 Full 1600 00 0.0
Lane 2 962 5.0 945 1.019 100 55.0 LOSF 476 1238.8 Full 1600 00 00
Approach 1943 40 1.019 548 LOSF 48.4 1238.8
Intersection 4995 37 1.346 1049 LOSF 96.6 2472.4

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/ic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (vic not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

South: Brenton Manor Avenue
Mow. Total %RV Deg. Lane Prob. Qy.

Cap. Satn Ut SLOv. Lane

e vehh vc % % No.
Lane 1 = 0 #P B 202 0.380 100 0.0 2
Lane 2 - 49 40 89 39 248 0359 100 NA NA
Approach 77 49 40 166 44 0.380

East: SR 544



Mov.

From E

To Exat: 3

Lane 1 60 405
Lane 2 - 161
Approach 60 566

North: RoadName
Viov:

From N
To Exit;

From W

To Exit:

Lane 1 962 19
Lane 2 - 796

Approach 962 815

Intersection 4995 3.7

Totall ©cHV

- 465 5.0
375 536 36
375 1001 43

Total

464 894 30
991 991 3.0

1454 1885 3.0

- 981 30
166 962 50
166 1943 4.0

Total %HV Deg.Satn (v/c)

1.346

Deg. |Lane Brob. Ou

Satn Ut SL'Ov: Lane
vic o Y6 No.

469 0993 100 NA NA

) 0.993 100 NA NA
0.993

1346 100 NA NA
1346 100 NA NA
1.346

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis

Exit
Lane
Number

Short' Percent Opposing

Lane Opngin Elow Rate
Length Lane

Follow-up Lane Capacity Deg. Min. Merge

Headway Flow Satn Delay Delay
Rate

sec veh/h wveh/h wvic sec Sec

ft % veh/h pculh

South Exit: Brenton Manor Avenue

Merge Type: Not Applied
Full Length Lane 1

East Exit: SR 544
Merge Type: Not Applied

Full Length Lane 1
Full Length Lane 2
North Exit: RoadName
Merge Type: Not Applied
Full Length Lane 1
Full Length Lane 2
West Exit: SR 544

Merge Type: Not Applied
Full Length Lane 1
Full Length Lane 2

Merge Analysis not applied.

Merge Analysis not applied.
Merge Analysis not applied.

Merge Analysis not applied.
Merge Analysis not applied.

Merge Analysis not applied.
Merge Analysis not applied.
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SITE LAYOUT

T Site: 105 [SR 544/NW QR/Brenton Manor Avenue Intersection
(Site Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layou! pictures are schematic furnctional drawings reflecting inpuf data They are net design drawings
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NW Quadrant Road

Brenton Manor Avenue
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MOVEMENT SUMMARY

T site: 105 [SR 544/NW QR/Brenton Manor Avenue Intersection
(Site Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2

Site Category: (None)

Roundabout

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver Levelof  595% BACKOF  Prop. Effective  Aver

1D VOLUMES FLOWS Satn  Delay Service QUEUE Que Stop No.
[Total HV] [Total HV] | Veh. Dist] Rate Cycles
vehlh Yo veh/h Yo ie sec veh fit

South: Brenton Manor Avenue

3 L2 150 50 1585 5.0 0.708 515 LOSF 3.0 78.4 0.94 17 1.89 198
8 T 67 3.0 73 30 0.795 729 LOSF 3.8 97.0 0.96 1.26 221 171
18 R2 70 5.0 72 5.0 0.795 733 LOSF 3.8 97.0 0.96 1.26 221 168
Approach 287 4.5 300 45 0.795 620 LOSF 38 97.0 0.95 1.21 204 183

East: SR 544

1 L2 33 5.0 34 50 0.892 498 LOSE 95 2435 0.93 1.50 295 208
6 T1 493 3.0 508 3.0 0.892 484 LOSE 101 259.0 093 1.50 295 210
16 R2 296 3.0 322 3.0 0.892 453 LOSE 10.1 258.0 0.93 1.51 298 2141
Approach 822 3.1 864 31 0.892 473 LOSE 10.1 259.0 0.93 1.51 29 210

North: NW Quadrant Road

7 L2 358 3.0 389 3.0 1.246 1435 LOSF 69.3 1773.2 1.00 3.78 9.47 111
< T1 79 3.0 86 3.0 1.246 1435 LOSF 69.3 1773.2 1.00 378 9.47 11.1
14 R2 1195 3.0 1299 3.0 1.246 1418 LOSF 75.8 1940.0 1.00 3.92 9.80 11.0
Approach 1632 3.0 1774 3.0 1.246 1423 LOSF 75.8 1940.0 1.00 3.88 9.7 1.0

West: SR 544

8 L2 980 3.0 1065 3.0 1.188 1135 LOSF 856 2190.2 1.00 3.56 7389 130
2 T 1012 3.0 1043 3.0 1.188 1135 LOSF 856 2190.2 1.00 3.57 7.38 132
12 R2 92 50 g5 5.0 1.188 1136 LOSF 854 21899 1.00 3.57 7.39 13.0
Approach 2084 3.1 2203 31 1.188 1135 LOSF 856 2190.2 1.00 3.57 7.39 131

All Vehicles 4825 3.1 5141 31 1.246 109.3 LOSF 856 2180.2 0.99 3.19 7.14 133

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model; HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1,

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

T site: 105 [SR 544/NW QR/Brenton Manor Avenue Intersection
(Site Folder: General)]
Design Year (2045) PM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Lane Use and Performance
DEMAND Deg. Lane Aver. Levelof 95% BACK OF Lane  Lane €ap. Prob.

FLOWS Cap.  Satn  Util Delay  Service QUEUE Config  Length Adj. Block.
[Total HV] [ Veh Dist]
veh/h % veh/h / % sec ft

South: Brenton Manor Avenue
Lane 1° 155 5.0 219 0.706 100 51.5 LOS F 3.0 78.4 Short 300 0.0 NA

it Yo! Y

Lane 2 145 4.0 182 0.785 100 73.1 LOS F 3.8 g7.0 Full 1600 0.0 0.0
Approach 300 45 0.795 620 LOSF 38 97.0

East: SR 544

Lane 1 403 32 452 0.892 100 49.6 LOSE 9.5 2435 Full 1600 0.0 0.0
Lane 2° 461 3.0 516 0892 100 453 LOSE 10.1 259.0 Full 1600 0.0 0.0
Approach 864 3.1 0.892 47.3 LOS E 101 259.0

North: NW Quadrant Road

Lane 1 842 3.0 676 1.246 100 143.5 LOSF 69.3 1773.2 Full 1600 0.0 8.1
Lane 2" 932 3.0 748 1246 100 1411 LOSF 758 19400 Full 1600 0.0 11.0
Approach 1774 3.0 1.246 142.3 LOS F 75.8 1940.0

West: SR 544

Lane 1° 1103 3.0 928 1.188 100 1135 LOS F 85.6 2190.2 Full 1600 00 152
Lane 2 1101 32 926 1.188 100 113.5 LOS F 854 2189.9 Full 1600 0.0 152
Approach 2203 31 1.188 113.5 LOSF 85.6 2190.2

Intersection 5141 31 1.246 109.3 LOSF 856 2190.2

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if vic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6)

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1,

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

South: Brenton Manor Avenue
Mowvi - R2 Total %HV Deg. Lane Prob. Ow

Cap, Satn Ut SLOvw Lape

From 'S

To Exit: veh/h  wvic % % No.
Lane 1 155 - - 155 5.0 219 0706 100 00 2

Lane 2 - 73 72 145 4.0 182 0795 100 NA NA

Approach 155 73 72 300 45 0.795

East: SR 544



Mov. Deg. lape Prob. Qv
Cap. Satn, Ut SLOV. Lane

From E ¢

To Exit vehfh \viC % %  No.
Lane 1 34 369 - 403 3.2 452 0892 100 NA  NA

Lane 2 - 139 322 461 3.0 516 0892 100 NA  NA

Approach 34 508 322 864 31 0.892

North: NW Quadrant Road
MoV: L2 T : Deg. Lane Prob.

From N Saln Ul[l. SL Oy

v/c:
Lane 1 389 86 367 842 30 676 1.246 100 NA NA
Lane 2 < - 932 932 30 748 1.246 100 NA NA
Approach 389 86 1299 1774 3.0 1.246

West: SR 544
Mov. Total q. Lane Prob

Lane 1 1065 37 - 1103 3.0 928 1.188 100 NA NA
Lane 2 - 1008 95 1101 3.2 926 1.188 100 NA NA
Approach 1065 1043 95 2203 31 1.188

Total %HV Deg.Satn (V/c)
Intersection 5141 3.1 1.246

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
EXit’ ShorParcent 'Opposing  Critical Follow-Up Lane Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rate Gap Headway Flow Satn Delay Delay
Number Length Lane Rate
ft Y% veh/h peulh sec sec veh/h wveh/h wvic sec Sec

South Exit: Brenton Manor Avenue
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
East Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.
North Exit: NW Quadrant Road

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.
West Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2  Merge Analysis not applied.
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DocuSign Envelope ID: 1B2E3596-BED1-43F6-B392-FD631C64E311

Florida Department of Transportation
Intersection Control Evaluation (ICE) Form
Stage 1: Screening

Intersection Control Evaluation Form 750-010-003

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed
forms can be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's approval. Selections must be made
in the "Intersection Type" and "Project Funding Source" cells below for the appropriate Stage 1 and Stage 2 forms to fully populate.

Project Name SR 544 PD&E Study (MLK Blvd Intersection) FDOT Project # 440273-1-22-01
Submitted By G. Root/A. Senyushkina Agency/Company | Date| 4/15/2022
Email groot@aimengr.com FDOT District]  District 1 | County| Polk
Project Locality (City/Town/Village )| Winter Haven

Intersection Typel

At-Grade Intersection

FDOT Context Classiﬁcationl

C4 - Urban General

Project Funding Source

Federal

Project Typel

Corridor Improvement Project

Project Purpose

is the catalyst for this project and why is it
being undertaken?)

The purpose of this project is to widen SR 544 (currently a two-lane undivided roadway) to a four-lane divided

(What |roadway. The need for additional capacity on SR 544 is due to the projected traffic volumes expected to travel on thisl

roadway as a result of the future growth in residential and non-residential land uses forecasted by the Polk
Transportation Planning Organization. This project will also enhance mobility options for pedestrians and bicyclists by|
providing facilities where they do not currently exist.

Project Setting Description
(Describe the area surrounding the
intersection )

There are gas stations/convenience stores in the northeast and southeast quadrants of the intersection and an
AutoZone auto parts store in the southwest quadrant. The building in the northwest quadrant of the intersection is a
tax preparation service (Electro Tax Service).

Multimodal Context

(Describe the pedestrian, bicycle, and transit
activity in the area and the potential for
activity based on surrounding land uses and
development patterns)

Sidewalks exist on all four legs of the intersection. There are no designated bike lanes in the vicinity of this
intersection. Transit service is provided on three of the four intersection legs. In 2017, there were 67 pedestrians and
34 bicyclists crossing the intersection during a 12-hour period. In addition, in 2018 there were 38 pedestrians and 19
bicyclists crossing this intersection during an 8-hour period. The existing levels of bicycle/pedestrian activity in this
area are expected to continue in the future.

Major Street Information

Route #:| SR 544/SR 549 | Route Name(s)l Lucerne Park Road (north leg)/1st Street N. (south leg) | Milepost 3.693
Existing Control Typel Signal Existing AADT 20,900 | Design Year AADT| 31,500
Design Vehiclel Interstate Semitrailer (WB-62) Control Vehicle Interstate Semitrailer (WB-62)
Primary Functional Classification Urban Minor Arterial Design Speed (mph) 35
Secondary Functional Classification (if app.) Target Speed (mph) [if app.] 35
Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along Both sides of the approach Left-Turn Volumes Volumes
¥ [Crosswalk on Approach? Yes Left-Through
é On-Street Bike Facilities? No Through Left 494 Left 527
§ Multi-Use Path? No Left-Through-Right Through 659 Through 833
Scheduled Bus Service? Yes Through-Right Right 209 Right 244
Bus Stop on Approach? No Right-Turn Daily Truck % 3.7%
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
S [Crosswalk on Approach? Yes Left-Through
§ On-Street Bike Facilities? No Through Left 67 Left 55
? Multi-Use Path? No Left-Through-Right Through 952 Through 731
Scheduled Bus Service? Yes Through-Right Right 442 Right 483
Bus Stop on Approach? No Right-Turn Daily Truck % 6.9%

Page 1 of 4



DocuSign Envelope ID: 1B2E3596-BED1-43F6-B392-FD631C64E311

1 uuT ICE: Stage 1

Minor Street Information

Route #:| SR 544(west Ieg)| Route Name(s)|

Martin Luther King Boulevard

| Milepost (ifapp.)|  3.69

Existing Control Typel Signal Existing AADT 19,000 | Design Year AADT| 31,500
Design Vehicle | Intermediate Semitrailer (WB-40) Control Vehicle Intermediate Semitrailer (WB-40)
Primary Functional Classification Urban Minor Arterial Design Speed (mph) 40
Secondary Functional Classification (if app.) Target Speed (mph) [if app.]
Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
¥ [Crosswalk on Approach? Yes Left-Through
é On-Street Bike Facilities? No Through Left 169 Left 201
§ Multi-Use Path? No Left-Through-Right Through 810 Through 871
Scheduled Bus Service? Yes Through-Right Right 32 Right 25
Bus Stop on Approach? No Right-Turn Daily Truck % 3.8%
Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? Yes Left-Through
é On-Street Bike Facilities? No Through Left 593 Left 545
§ Multi-Use Path? No Left-Through-Right Through 802 Through 694
Scheduled Bus Service? No Through-Right Right 513 Right 453
Bus Stop on Approach? No Right-Turn Daily Truck % 5.4%
Direction Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Left-Turn Volumes Volumes
E Crosswalk on Approach? Left-Through
§ On-Street Bike Facilities? Through Left Left
E% Multi-Use Path? Left-Through-Right Through Through
Scheduled Bus Service? Through-Right Right Right
Bus Stop on Approach? Right-Turn Daily Truck %

Crash History (Existing Intersections Only)

discuss briefly here:

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance,

There were 179 crashes reported at this intersection during the six-year period from 2014 through 2019. These crashes resulted in 67 injuries and no fatalities. The
most prevalent crash types are rear-end crashes (91), left-turn/angle crashes (33) and same direction sideswipe crashes (21). A bicycle crash occurred on Martin
Luther King Boulevard approximately 190 feet east of SR 544 and another occurred at the SR 544/Avenue U intersection.
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DocuSign Envelope ID: 1B2E3596-BED1-43F6-B392-FD631C64E311

1 uuT ICE: Stage 1

Control Strategy Evaluation

Provide a brief justification as to why each of the following control strategies should be advanced or not. Justification should consider potential environmental

Turn

impacts.
CAP-X Outputs SPICE Outputs
VIC Ratio Crash Justification
Multimodal | Prediction [ SSI | Strategy to Be
Control Strategy Score Rank Rank | Advanced?
This is an existing signalized intersection.
Two-Way Stop- No
Controlled
This is an existing signalized intersection.
All-Way Stop- No
Controlled
o Provides some operational and safety benefits with
Signalized 1.95 119 24 3 30 Yes minimal R/W impacts. Avoids any Environmental
Control Justice (EJ) issues.
R/W impacts to businesses in all four quadrants.
Roundabout 234 257 28 1 67 No Significantly overcapacity during both peak hours.
Would require additional improvements on MLK
Median U-Turn 1.06 118 31 2 48 No Boulevard (including additional traffic signals).
Would require additional improvements on MLK
.RCU.T 1.83 1.87 3.1 4 54 No Boulevard. Highest number of fatal/injury crashes.
(Signalized) Significantly overcapacity during both peak hours.
This is an existing signalized intersection.
RCUT No
(Unsignalized)
Significant R/W impacts & residential relocations,
Jughandle No resulting in Environmental Justice (EJ) issues.
] Significant R/W impacts and business relocations.
Displaced Left-
No
Turn
) This is an existing signalized intersection.
Continuous No
Green Tee
Additional R/W needed. Additional improvements
Quadrant | 0.84 (SE)/0.87 | 0.87(SE) /097 |, No  |needed on MLK Bivd & SR 549. Will not eliminate
Roadway (SW) (SW) overcapacity conditions on SR 544 north of MLK Bivd.
Eliminating thru movements between two State
Thru-Cut No roadways (SR 544 & SR 549) is not appropriate.
Would require additional MLK Blvd improvements
Increased volumes on local streets. Could result in
Quadrant | 1.22 (NE)/1.00 | 1.17(NE) /1.08 |, ,, No more bike/ped crashes.Significant R/W impacts and
Roadway (NW) (NW) possible residential relocations. EJ issues.
Partial Median U Would require additional improvements on MLK Blvd.
artia’ Vedian 113 141 3.1 No
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DocuSign Envelope ID: 1B2E3596-BED1-43F6-B392-FD631C64E311

1 uuT ICE: Stage 1

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determinationl Identified Control Strategy Approved

The PD&E study limits end at the north side curb return of SR 544. This study does not include MLK Blvd or SR 549. This intersection is

Comments|constrained due to adjacent land uses. The recommended improvement avoids significant R/W impacts to a low income minority neighborhood
(Florence Villa), avoids EJ issues, and improves bicycle/pedestrian safety on the north leg of the intersection.
: 4/19/2022 | 2}30 PM ED]
DocuSigned by:
DTOE Name|Mark Mathes Signature (T . a4l Date
'L lare itatul s
—Docusineaty:
DDE N i ignat b
ame| Kevin Ingle Signature | Lot [Mu/ 4/20/2b22 Page 50 AM ED'"
. ._._.__".ﬁ
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DocuSign Envelope ID: 1B2E3596-BED1-43F6-B392-FD631C64E311

HSMV_Ref Agency_Re Reporting_ Form_Type Crash_Date

84110653 2014-0008 Winter Hax Short
84110703 2014-0031 Winter Ha\ Long
84110787 2014-0076 Winter Ha\ Short
84110851 2014-0110 Winter Ha\ Long
84110883 2014-0129 Winter Ha\ Short
84110900 2014-0139 Winter Ha\ Short
84110916 2004-0144 Winter Ha\ Long
84110946 2014-0154 Winter Ha\ Long
84110955 2014-0164 Winter Ha\ Long
84111062 2014-0206 Winter Ha\ Long
84111228 2014-0286 Winter Ha\ Short
84111248 2014-0312 Winter Ha\ Long
84111311 2014-0337 Winter Ha\ Long
84111319 2014-0319 Winter Ha\ Short
84111340 2014-0348 Winter Ha\ Short
84111445 2014-0426 Winter Ha\ Short
84111590 2014-0520 Winter Ha\ Long
84111655 2014-0553 Winter Ha\ Long
84111663 2014-0555 Winter Ha\ Long
84111695 2014-0583 Winter Ha\ Long
84111745 2014-0607 Winter Ha\ Long
84111747 2014-0610 Winter Ha\ Long
84111748 2014-0603 Winter Ha\ Short
84111776 2014-0627 Winter Ha\ Short
84111789 2014-0635 Winter Ha\ Short
84111865 2014-0671 Winter Ha\ Long
84111940 2014-0706 Winter Ha\ Short
84996743 2014-0757 Winter Ha\ Short
84996838 2014-0797 Winter Ha\ Long
84996969 2015-0028 Winter Ha\ Short
84996978 2015-0036 Winter Ha\ Long
84997044 2015-0061 Winter Ha\ Short
84997101 2015-0081 Winter Ha\ Long
84997102 2015-0081 Winter Hax Short
84997148 2015-0104 Winter Ha\ Short
84997236 2015-0139 Winter Ha\ Short
84997239 2015-0130 Winter Ha\ Long
84997260 2015-0145 Winter Ha\ Short
84997431 2015-0222 Winter Ha\ Long
84997535 2015-0283 Winter Ha\ Short
84997617 2015-0332 Winter Ha\ Short
84997637 2015-0324 Winter Ha\ Long
84997648 2015-0341 Winter Ha\ Long
84997708 2015-0372 Winter Ha\ Long
84997728 2015-0377 Winter Hax Short
84997743 2015-0390 Winter Ha\ Long
84997753 2015-0395 Winter Ha\ Long
84997817 2015-0433 Winter Ha\ Short
84997831 2015-0438 Winter Ha\ Short
84997898 2015-0475 Winter Ha\ Long
84998025 2015-0534 Winter Ha\ Long
84998067 2015-0565 Winter Ha\ Short
84998136 2015-0588 Winter Ha\ Long
84998143 2015-0597 Winter Ha\ Long

1/5/2014
1/15/2014
2/4/2014
2/19/2014
2/26/2014
3/2/2014
3/4/2014
3/7/2014
3/11/2014
3/29/2014
4/29/2014
5/9/2014
5/20/2014
5/13/2014
5/24/2014
6/26/2014
8/8/2014
8/25/2014
8/26/2014
9/7/2014
9/18/2014
9/20/2014
9/16/2014
9/28/2014
10/1/2014
10/17/2014
11/3/2014
11/26/2014
12/17/2014
1/16/2015
1/20/2015
2/2/2015
2/12/2015
2/12/2015
2/25/2015
3/13/2015
3/10/2015
3/16/2015
4/17/2015
5/15/2015
6/4/2015
6/1/2015
6/8/2015
6/23/2015
6/26/2015
7/2/2015
7/6/2015
7/24/2015
7/27/2015
8/12/2015
9/8/2015
9/23/2015
10/2/2015
10/6/2015

Crash_Timi City County
12:00 AM Winter Hav Polk
6:22 PM Winter Hav Polk
2:53 PM Winter Hav Polk
10:01 AM Winter Hav Polk
6:41 PM Winter Hav Polk
2:53 PM Winter Hav Polk
9:00 AM Winter Hav Polk
8:44 PM Winter Hav Polk
3:15 PM Winter Hav Polk
2:42 AM Winter Hav Polk
5:19 PM Winter Hav Polk
9:54 PM Winter Hav Polk
5:29 PM Winter Hav Polk
12:42 PM Winter Hav Polk
1:05 PM Winter Hav Polk
11:20 AM Winter Hav Polk
12:15 PM Winter Hav Polk
10:33 PM Winter Hav Polk
5:01 PM Winter Hav Polk
11:08 PM Winter Hav Polk
5:47 PM Winter Hav Polk
12:47 PM Winter Hav Polk
7:50 PM Winter Hav Polk
1:45 AM Winter Hav Polk
10:50 AM Winter Hav Polk
11:50 PM Winter Hav Polk
1:40 PM Winter Hav Polk
8:48 PM Winter Hav Polk
7:10 PM Winter Hav Polk
7:40 AM Winter Hav Polk
2:10 PM Winter Hav Polk
1:17 PM Winter Ha\ Polk
4:41 PM Winter Hav Polk
4:35 PM Winter Hav Polk
4:10 PM Winter Hav Polk
5:00 PM Winter Hav Polk
4:19 PM Winter Hav Polk
2:21 PM Winter Hav Polk
5:47 PM Winter Hav Polk
12:30 PM Winter Hav Polk
1:05 PM Winter Hav Polk
6:00 PM Winter Hav Polk
6:00 PM Winter Hav Polk
6:53 PM Winter Ha Polk
10:20 AM Winter Hav Polk
12:30 PM Winter Hav Polk
8:45 AM Winter Hav Polk
9:05 AM Winter Ha Polk
1:45 PM Winter Hav Polk
2:08 AM Winter Ha\v Polk
1:59 PM Winter Hav Polk
10:24 AM Winter Hav Polk
1:50 PM Winter Hav Polk
1:55 PM Winter Hav Polk

Crash_Street
SR 544

SR 549

SR544

SR 549

SR544

SR 544

SR549

SR 544

SR544

STATE ROAD 544
SR544

SR 549

AVETNE

SR 544

SR544

SR 544

STATE ROAD 549
SR 544

SR549

SR 549

AVETNE
AVENUE T NE
AVET NE

SR 549

SR 549

AVE T NE

SR549

SR 544

SR 544

SR 544

STATE ROAD 544
SR 549

AVENUE T NE

SR 544
AVENUE T NE
SR 544
AVENUE T NE
AVE T NE

Intersecting_Street
SR 549

AVENUE U NW
SR 549

AVET

SR 549

SR 549

AVET

SR 549

SR 549

STATE ROAD 549

AVENUE U NW
1STSTN

SR 549

STATE ROAD 544
SR 549

SR 544

SR 544

SR 549
1STSTN

SR 549
AVENUE T NE

SR 549

STATE ROAD 549
SR 544

SR 549

SR 549

SR 544
1STSTN
1STSTN
AVET

SR 549

SR 549

S.R. 549
AVENUE U NE
SR 549

SR 549

SR 549

SR 549

SR 549
AVENUE U NE
SR 544
SR 544
SR 549

0
0
0
10 South
200 East
0
50 North
200 West
200 West
100 East
200 North
0
0
0
150 West
50 West
0
0
0
0
25 East
100 East
0
0
100 South
0
50 South
0
100 West
20 West
100 East
100 South
0
0
50 East
100 West
150 West
40 North
53 West
100 West
100 East
50 North
50 East
100 West
0
50 East
20 West
20 South
20 West
0
400 North
0
20 South
0

Offset_Dist Offset_Dire Crash_Typ¢ Vehicles

Unknown
Bicycle
Unknown

Angle

Rear End
Rear End
Rear End
Other

Rear End
Rear End
Rear End
Rear End

Unknown
Left Turn
Left Turn
Rear End
Off Road
Rear End

Unknown

Rear End
Left Turn
Rear End
Left Turn
Rear End

Other

Unknown
Rear End
Rear End
Rear End
Rear End
Rear End
Unknown
Left Turn
Rear End
Rear End
Angle

Rear End
Rear End
Unknown
Other

Rear End
Rear End
Rear End
Left Turn

Other
Rear End
Rear End

NNNRNNNNNNNNNWONNNNNNNNNWBGNNNNNRNNRNRNRNNENNNNNNWNNRENNNNNNN RN

Non_Motorist Fatalities
0

OO0 0000 OO0OOOO0OO0O00000000000000000000000000000000000O0O0O0O R

0O 0000000000000 0O0OO00000000000000000000000000000000O0O0O0O0O0O0

Injuries

OROMOOONNOOCOOWOOKROKROOOOOKROKROOROOORKOKRKNNOOOOROOREKERLROOROGRO

Alcohol_Re Distraction Drug_Relat Estimated_

zZzzzzzzzzzzzzzZz2222222222222222<2222Z22Z2Z2222222222222222

N

zzzzzzzzzzzz<zzzzzzzz<zzzzzzzZzZzZzZzZzZz<2Z<zZZZzzZzZzZz22<222Z2Z2ZZ2

N

zZZzZZz2Z2Z222Z2222222222222222222222222222222222222222222222

$100
$500
$750
$7,000
$6,500
$2,200
$1,000
S0
$2,000
$500
$500
$1,500
$300
$500
$8,000
$800
$30,000
$3,000
$2,000
$12,000
$3,500
$4,000
$8,000
$2,000
$300
$5,500
$200
$3,000
$0
$5,500
$7,000
$7,000
$3,500
$2,000

$500
$1,000
$1,000
$2,000
$1,500
$2,000

$500
$2,500



84998167 2015-0578 Winter Ha\ Long
84998172 2015-0611 Winter Ha\ Long
84998199 2015-0618 Winter Ha\ Short
84998267 2015-0652 Winter Ha\ Short
84998289 2015-0664 Winter Ha\ Long
84998300 2015-0670 Winter Ha\ Long
84998349 2015-0692 Winter Ha\ Short
84998387 2015-0712 Winter Ha\ Long
84998394 2015-0717 Winter Ha\ Short
84998416 2015-0721 Winter Ha\ Long
84998459 2015-0742 Winter Ha\ Short
84998460 2015-0743 Winter Ha\ Short
84998469 2015-0747 Winter Ha\ Short
84998472 2015-0748 Winter Ha\ Long
84998531 2015-0773 Winter Ha\ Long
84998544 2015-0773 Winter Ha\ Short
84998582 2016-0001 Winter Ha\ Long
84998605 2016-0016 Winter Ha\ Long
84998648 2016-0038 Winter Ha\ Long
86440029 2016-0079 Winter Ha\ Short
86440045 2016-0077 Winter Ha\ Short
86440056 2016-0090 Winter Ha\ Long
86440158 2016-0115 Winter Ha\ Short
86440215 2016-0155 Winter Ha\ Long
86440370 2016-0210 Winter Ha\ Long
86440482 2016-0271 Winter Ha\ Short
86440541 2016-0304 Winter Ha\ Short
86440553 2016-0301 Winter Ha\ Long
86440568 2016-0315 Winter Ha\ Short
86440648 2016-0360 Winter Ha\ Long
86440706 2016-0382 Winter Ha\ Short
86440769 2016-0412 Winter Ha\ Short
86440904 2016-0488 Winter Ha\ Long
86440916 2016-0492 Winter Ha\ Short
86440917 2016-0490 Winter Ha\ Long
86440918 2016-0494 Winter Ha\ Short
86440934 2016-0500 Winter Ha\ Short
86441018 2016-0542 Winter Ha\ Short
86441024 2016-0540 Winter Ha\ Long
86441203 2016-0625 Winter Ha\ Long
86441204 2016-0635 Winter Ha\ Short
86441323 2016-0688 Winter Hax Short
86441379 2016-0718 Winter Ha\ Short
86441381 2016-0720 Winter Ha\ Short
86441390 2016-0723 Winter Ha\ Short
86441392 2016-0714 Winter Ha\ Long
86441409 2016-0732 Winter Ha\ Short
86441410 2016-0732 Winter Ha\ Short
86441457 2016-0762 Winter Ha\ Short
86441485 2016-0771 Winter Hax Short
86441486 2016-0776 Winter Ha\ Long
86441495 2016-0780 Winter Ha\ Long
86441502 2016-0775 Winter Ha\ Short
86441544 2016-0792 Winter Ha\ Long
86441551 2016-0804 Winter Ha\ Short
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9/28/2015
10/13/2015
10/15/2015
10/30/2015

11/5/2015

11/7/2015
11/18/2015
11/29/2015

12/1/2015

12/3/2015
12/12/2015
12/13/2015
12/15/2015
12/15/2015
12/25/2015
12/25/2015

1/1/2016
1/7/2016
1/18/2016
2/4/2016
2/4/2016
2/9/2016
2/20/2016
3/9/2016
4/1/2016
4/25/2016
5/8/2016
5/6/2016
5/12/2016
6/1/2016

6/11/2016

6/25/2016

7/31/2016

8/2/2016
8/1/2016
8/3/2016
8/5/2016

8/22/2016

8/21/2016

9/26/2016

10/1/2016
10/25/2016

11/7/2016

11/7/2016

11/9/2016

11/5/2016
11/12/2016
11/12/2016
11/26/2016
11/30/2016

12/1/2016

12/3/2016

12/1/2016

12/8/2016
12/13/2016

4:04 PM Winter Hav Polk
9:29 AM Winter Hav Polk
5:11 PM Winter Hav Polk
1:00 PM Winter Hav Polk
12:15 AM Winter Hav Polk
9:14 PM Winter Hav Polk
11:02 AM Winter Ha\ Polk
11:54 AM Winter Hav Polk
6:19 PM Winter Ha Polk
12:39 PM Winter Hav Polk
6:13 PM Winter Hav Polk
1:24 PM Winter Hav Polk
10:20 AM Winter Hav Polk
2:39 PM Winter Hav Polk
6:40 PM Winter Hav Polk
2:00 PM Winter Hav Polk
2:07 PM Winter Hav Polk
4:00 PM Winter Hav Polk
6:10 PM Winter Hav Polk
6:33 PM Winter Hav Polk
7:08 AM Winter Ha Polk
5:14 PM Winter Hav Polk
2:07 AM Winter Hav Polk
9:50 PM Winter Hav Polk
8:45 PM Winter Hav Polk
2:35 PM Winter Hav Polk
3:49 PM Winter Hav Polk
3:45 PM Winter Hav Polk
9:05 AM Winter Ha Polk
8:52 AM Winter Hav Polk
10:04 AM Winter Ha\ Polk
6:45 PM Winter Hav Polk
11:29 AM Winter Hav Polk
12:59 PM Winter Hav Polk
2:04 PM Winter Hav Polk
9:10 AM Winter Hav Polk
11:19 AM Winter Hav Polk
9:50 AM West Wint Polk
5:40 PM Winter Hav Polk
6:16 PM Winter Hav Polk
4:24 PM Winter Hav Polk
7:49 PM Winter Hav Polk
11:30 AM Winter Ha\ Polk
6:10 PM Winter Hav Polk
8:05 AM Winter Ha Polk
11:20 AM Winter Hav Polk
10:00 PM Winter Hav Polk
8:15 PM Winter Hav Polk
1:07 PM Winter Hay Polk
6:31 AM Winter Hav Polk
6:15 PM Winter Hav Polk
2:02 PM Winter Hav Polk
12:17 PM Winter Hav Polk
3:23 PM Winter Hav Polk
9:22 PM Winter Hav Polk

SR 544
STATE ROAD 544
SR 544
STATE ROAD 544
SR 544

SR 544

SR 549

SR 544

SR 549
STATE RD 549
SR 544

SR 544

SR 544

SR 544
1STSTN

SR 549

SR 549

SR 549
AVENUE T NE
SR 544

SR 544
AVENUE T NE
SR 544

SR 549

SR 549

SR 544

SR 544

SR 544

SR 544
AVET NE
AVENUE T NE
SR 544

SR 544

SR 544

SR 544

SR 544
SR 549
AVENUE T NE
AVENUE T NE

SR 544
STATE ROAD 544
SR 544
SR 549

SR 549

STATE ROAD 549
SR 549

STATE ROAD 549
SR 549

SR 549

SR 544

SR 549

AVE T NE

STATE ROAD 544
SR 549

SR 549

SR 549

AVENUE U NW
SR 544

SR 544

SR 544

SR 544

SR 549

SR 549

AVE UNW
SR549

SR 549

SR 544

SR 544

AVE U NE

SR 549

SR 549

SR 549

SR 549

SR 549

SR 549

SR 549

SR 549

SR 549

SR 549

AVE U NE

SR 549

SR 549

AVENUE U NE
SR 544

SR 549

SR 544

SR 549

SR 549

SR 549

SR 544

SR 549

STATE ROAD 549
STATE ROAD 549
SR 549

SR 549

STATE ROAD 549
SR 549

SR 544

50 West
15 West
300 West
20 West
0
0
300 South
0
0
10 North
50 West
300 East
20 East
0
0

East

@
coodooo

0
200 South
200 South
20 South
0
50 North
0
150 East

200 West
0
60 West
0
0
0
20 West
75 South
40 West
50 West
0
0
300 East
0
0
50 West
50 West
5 West

Rear End
Unknown
Unknown

Left Turn
Rollover

Rear End
Unknown
Rear End
Rear End
Unknown

Rear End

Rear End
Other

Off Road
Left Turn
Rear End

Rear End
Rear End
Unknown
Rear End
Rear End
Rear End
Unknown
Rear End
Rear End
Unknown
Rear End
Rear End
Rear End
Left Turn
Rear End
Unknown
Unknown
Unknown
Other

Rear End
Rear End

Rear End
Rear End
Angle

Unknown
Rear End
Rear End
Left Turn
Left Turn
Rear End
Rear End
Angle
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$2,000
$3,000
$1,000
$2,000
$55,000
$500

$1,000



86441573 2016-0814 Winter Ha\ Long
86441581 2016-0812 Winter Ha\ Long
86441593 2016-0803 Winter Ha\ Long
86441635 2016-0842 Winter Ha\ Short
86441780 2017-0073 Winter Ha\ Short
86441795 2017-0079 Winter Hax Short
86441834 2017-0090 Winter Ha\ Short
86441871 2017-0112 Winter Ha\ Short
86441889 2017-0115 Winter Ha\ Short
86441891 2017-0117 Winter Hax Short
86441896 2017-0118 Winter Ha\ Short
86993422 2017-0191 Winter Ha\ Long
86993513 2017-0214 Winter Ha\ Long
86993566 2017-0252 Winter Hax Short
86993655 2017-0296 Winter Ha\ Short
86993656 2017-0294 Winter Ha\ Short
86993713 2017-0311 Winter Ha\ Short
86993726 2017-0322 Winter Ha\ Long
86993780 2017-0354 Winter Ha\ Long
86993837 2017-0364 Winter Ha\ Long
86993891 2017-0396 Winter Ha\ Long
86993971 2017-0445 Winter Ha\ Short
86994003 2017-0461 Winter Ha\ Short
86994027 2017-0469 Winter Ha\ Long
86994047 2017-0445 Winter Ha\ Long
86994054 2017-0474 Winter Ha\ Short
86994100 2017-0505 Winter Ha\ Long
86994213 2017-0559 Winter Ha\ Short
86994282 2017-0587 Winter Ha\ Long
86994326 2017-0613 Winter Ha\ Long
86995327 2017-0347 Polk Co SO Short
87549182 2017-0663 Winter Ha\ Long
87549220 2017-0678 Winter Ha\ Short
87549324 2017-0732 Winter Ha\ Short
87549341 2017-0742 Winter Ha\ Long
87549360 2017-0749 Winter Ha\ Long
87549489 2017-0808 Winter Ha\ Long
87549512 2017-0822 Winter Hax Short
87549625 2018-0030 Winter Ha\ Short
87549680 2018-0058 Winter Ha\ Long
87549694 2018-0071 Winter Ha\ Short
87549758 2018-0100 Winter Hax Short
87549835 2018-0135 Winter Ha\ Short
87549858 2018-0140 Winter Ha\ Long
87549964 2018-0188 Winter Ha\ Long
87549981 2018-0189 Winter Ha\ Long
87550014 2018-0211 Winter Ha\ Short
87550117 2018-0256 Winter Ha\ Long
87550154 2018-0272 Winter Ha\ Long
87550200 2018-0286 Winter Hax Short
87550223 2018-0306 Winter Ha\ Long
87550226 2018-0309 Winter Ha\ Short
87550239 2018-0293 Winter Ha\ Short
87550247 2018-0315 Winter Ha\ Long
87550343 2018-0360 Winter Ha\ Short
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12/18/2016
12/16/2016
12/13/2016
12/31/2016
2/2/2017
2/4/2017
2/9/2017
2/19/2017
2/21/2017
2/22/2017
2/22/2017
3/27/2017
4/4/2017
4/19/2017
5/6/2017
5/5/2017
5/13/2017
5/17/2017
6/1/2017
6/5/2017
6/19/2017
7/11/2017
7/17/2017
7/20/2017
7/11/2017
7/22/2017
8/4/2017
8/28/2017
9/8/2017
9/21/2017
7/28/2017
10/12/2017
10/18/2017
11/10/2017
11/15/2017
11/18/2017
12/13/2017
12/19/2017
1/14/2018
1/26/2018
2/1/2018
2/14/2018
2/28/2018
3/2/2018
3/22/2018
3/22/2018
4/2/2018
4/21/2018
4/30/2018
5/5/2018
5/12/2018
5/13/2018
5/8/2018
5/15/2018
6/2/2018

6:10 AM Winter Ha Polk
5:30 PM Winter Hav Polk
6:40 PM Winter Hav Polk
8:40 AM Winter Hav Polk
9:35 AM Winter Ha Polk
2:45 PM Winter Hav Polk
3:40 PM Winter Hav Polk
3:00 PM Winter Hav Polk
10:56 AM Winter Hav Polk
8:20 AM Winter Hav Polk
2:30 PM Winter Hav Polk
7:41 AM Winter Hav Polk
6:01 PM Winter Ha Polk
8:35 PM Winter Hav Polk
7:04 PM Winter Hav Polk
8:41 PM Winter Hav Polk
9:58 PM Winter Hav Polk
9:08 PM Winter Hav Polk
10:23 AM Winter Ha\ Polk
3:10 PM Winter Hav Polk
5:48 PM Winter Ha\ Polk
7:36 AM Winter Hav Polk
7:02 PM Winter Hav Polk
1:54 PM Winter Hav Polk
1:02 AM Winter Hav Polk
9:08 PM Winter Hav Polk
5:49 PM Winter Hav Polk
8:53 AM Winter Hav Polk
3:06 PM Winter Hav Polk
3:25 PM Winter Hav Polk
2:50 PM Winter Hav Polk
9:01 PM Winter Hav Polk
3:15 PM Winter Hav Polk
4:06 PM Winter Hav Polk
5:50 PM Winter Hav Polk
4:21 PM Winter Hav Polk
6:00 PM Winter Ha Polk
7:45 PM Winter Hav Polk
12:33 PM Winter Hav Polk
2:35 PM Winter Hav Polk
6:47 PM Winter Ha Polk
4:20 PM Winter Hav Polk
7:20 PM Winter Hav Polk
1:58 PM Winter Hav Polk
5:14 PM Winter Ha\ Polk
12:22 PM Winter Hav Polk
3:41 PM Winter Hav Polk
2:30 PM Winter Hav Polk
9:34 AM Winter Ha Polk
12:23 PM Winter Hav Polk
10:46 AM Winter Ha\ Polk
6:40 PM Winter Hav Polk
7:45 AM Winter Ha\ Polk
3:40 PM Winter Hav Polk
11:20 AM Winter Ha\ Polk

AVENUE T NE
SR 549

SR 544

SR 544

SR 549

SR 549

STATE ROAD 549
SR 544

SR 544

SR 544
1STSTN

SR 549
AVENUE TNW
AVENUE T NW
SR 549
AVENUE T NW
AVENUE TNW
LUCERNE PARK RD
AVENUE T NW
AVENUE T NW
1STSTN
AVENUE T NW
1STSTN
1STSTN
LUCERNE PARK RD
AVENUE T NW
AVENUE T NE
AVENUE T NW
LUCERNE PARK RD(SR 544)
1STSTN
1STSTN
AVENUE T NW
1STSTN
AVENUE T NW
AVENUE T NW
AVENUE T NW
1STSTN
AVENUE T NW
1STSTN
AVENUE T NW
1STSTN
AVENUE T NW
AVENUE T NW
1STSTN
AVENUE TNW
1STSTN/AVET
1STSTN
AVENUE T NE
AVENUE T NE
1STSTN
1STSTN
1STSTN
AVENUE TNW

AVE UNW
SR 549

SR 549

SR 544

SR 549

SR 549
AVENUE T NE
SR 544
STATE ROAD 544
AVE U NE

SR 549

SR 549
AVENUE T NE
AVET NE
1STSTN
1STSTN

SR 544
1STSTN
1STSTN
1STSTN

SR 549
1STSTN
AVENUE T NE
1STSTN
AVENUE T NW

AVENUE T NE
AVENUE T NW
1STSTN
AVENUE T NE
1STSTN
1STSTN
1STSTN
AVENUE TNW
1STSTN
AVENUE T NE
1STSTN
AVENUE T NE
1STSTN
AVENUE T NW
AVENUE T NE
1STSTN
AVENUE T NE
AVENUE T NE
1STSTN
1STSTN
AVENUE T NE
AVENUE T NE
AVENUE T NE
1STSTN

ocoo

0
100 West
0
15 North
0
10 North
0
20 West
100 West
0
20 South
170 West
203 West
20 South
0
112 West
0 North
0
0
0
192 West
0
50 South
303 North
76 West
305 East
0
100 North
0
0
142 West
111 South
0
0
123 West
104 South
100 West
0
146 West
0
0
215 East
25 South
182 West
0
0
0
97 East
0
0
30 North
0

Off Road
Rear End

Unknown
Unknown

Rear End
Rear End

Rear End
Left Turn
Rear End
Unknown
Rear End
Unknown

Rear End
Rear End
Rear End
Rear End

Unknown
Angle
Rear End
Rear End
Rear End
Other
Rear End
Rear End
Left Turn

Unknown

Left Turn
Rear End
Unknown
Other
Other
Left Turn
Rear End
Unknown
Other

Rear End
Left Turn
Left Turn
Unknown
Other

Unknown
Rear End
Rear End
Unknown
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$1,500
$600
$5,000
$3,000
$1,500
$8,000
$100
$6,000
$1,100
$350
$12,000
$3,000
$500
$100
$10,000
$5,000
$0
$4,500
$350
$5,000
$500
$400
$2,000
$100
$300
$600
$1,500
$15,000
$0
$150
$0
$200
$1,500
$0



87550480 2018-0424 Winter Ha\ Long
87550510 2018-0432 Winter Hax Short
87550515 2018-0438 Winter Ha\ Short
87550765 2018-0551 Winter Ha\ Short
87550875 2018-0605 Winter Ha\ Short
87550889 2018-0611 Winter Hax Short
87550896 2018-0617 Winter Ha\ Long
87550902 2018-0612 Winter Ha\ Long
87550923 2018-0632 Winter Ha\ Long
87550927 2018-0632 Winter Ha\ Long
87551060 2018-0685 Winter Ha\ Long
87551065 2018-0691 Winter Ha\ Short
89118679 2019-0156 Winter Ha\ Short
89119433 2019-0203 Winter Ha\ Long
89119454 2019-0213 Winter Ha\ Short
89119465 2019-0216 Winter Ha\ Long
89119560 2019-0254 Winter Ha\ Long
89119594 2019-0276 Winter Ha\ Long
89119630 2019-0297 Winter Ha\ Short
89119654 2019-0311 Winter Ha\ Long
89119682 2019-0320 Winter Ha\ Long
89119777 2019-0358 Winter Ha\ Long
89119829 2019-0382 Winter Ha\ Long
89120278 2019-0551 Winter Ha\ Long
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6/28/2018
7/2/2018
7/5/2018

8/27/2018

9/18/2018

9/21/2018

9/24/2018

9/21/2018

9/30/2018

9/30/2018

10/24/2018
10/26/2018
3/8/2019

3/29/2019
4/2/2019
4/3/2019

4/18/2019

4/27/2019
5/6/2019

5/12/2019

5/16/2019
6/2/2019

6/13/2019

8/29/2019

2:13 PM Winter Ha\ Polk
11:45 AM Winter Hav Polk
7:49 AM Winter Hav Polk
1:41 PM Winter Hav Polk
3:12 PM Winter Hav Polk
2:06 PM Winter Hav Polk
4:19 PM Winter Hav Polk
9:30 PM Winter Hav Polk
3:01 AM Winter Hav Polk
12:45 AM Winter Hav Polk
1:35 PM Winter Hav Polk
6:29 PM Winter Hav Polk
7:12 PM Winter Hav Polk
1:50 AM Winter Hav Polk
6:36 AM Winter Hav Polk
1:40 PM Winter Hav Polk
1:46 PM Winter Ha\ Polk
9:31 PM Winter Hav Polk
9:53 AM Winter Hav Polk
11:25 AM Winter Hav Polk
12:32 PM Winter Hav Polk
9:33 PM Winter Hav Polk
1:10 PM Winter Hav Polk
9:24 AM Winter Hav Polk

AVENUE T NW
AVENUE T NW
1STSTN

AVENUE U NW
1STSTN

1STSTN

AVENUE TNW
MLK BLVD NW
1STSTN

1STSTN

1STSTN

AVENUE T NW
1STSTN

1STSTN

1STSTN

AVENUE T NE
LUCERNE PARK RD
AVENUE T NW
LUCERNE PARK RD
AVENUE T NE
1STSTN

AVENUE T NE
1STSTN

1ST STREET NORTH

1STSTN
1STSTN
AVENUE TNW
1STSTN
AVENUE T NW
AVENUE T NE
1STSTN
1STSTN
AVENUE T NE
AVENUE T NE
AVENUE U NW
1STSTN
AVENUE T NE
AVENUE T NE
AVENUE T NE
1STSTN
1STSTN
1STSTN
1STSTN
1STSTN
AVENUE T NE
1STSTN
AVENUE TNW
STATE ROAD 544

79 West
100 West
0
36 West
53 South
0
170 West
212 West
0
0
62 South
180 West
119 South
107 South
68 South
0
309 North
0
230 North
307 East
92 South
314 East
0
0

Left Turn
Rear End
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Left Turn
Rear End
Left Turn
Unknown
Rear End
Rear End
Rear End
Rear End

Rear End
Rear End
Rear End
Other

Left Turn
Rear End
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$3,000
$900
$2,100
$3,000
$500
$1,000

$2,000
$1,000
$30,000
$30,000
$1,000

$4,000
$4,000
$1,500
$23,000
$100
$600
$500
$1,000
$5,250
$1,000
$200
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Weather_( Light_Conc Street_Nur Crash_Type_[ Crash_Typt Crash_Seve Within_Cit: Manner_of_CtFirst_Harmful_ First_HE_Locati First_HE_Relat First_HE_\ Type_of_Inter Road_Sys_ Type_of_SI Road_Surf_ Contrib_Cii Contrib_Cit Contrib_Cii Contrib_Cii Contrib_Cit Contrib_Cit School_Bus

Clear
Clear

Clear
Rain
Clear
Clear
Clear
Clear
Rain
Cloudy
Clear
Clear
Clear
Clear

Clear
Clear
Clear
Rain

Clear
Clear

Clear

Clear
Clear
Clear
Clear
Clear
Clear

Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Rain
Clear
Rain
Clear
Clear
Clear
Cloudy
Cloudy
Clear
Cloudy
Clear
Clear
Clear

Daylight
Dark - Lighted

Daylight
Dark - Lighted
Daylight
Daylight

Dark - Lighted
Daylight

Dark - Lighted
Daylight

Dark - Lighted
Daylight
Daylight
Daylight
Daylight*
Daylight

Dark - Lighted
Daylight

Dark - Lighted
Daylight
Daylight

Dark - Lighted
Daylight*
Dark - Lighted
Daylight

Dark - Lighted

Dark - Unknown Lightii Rear End

Daylight
Daylight
Daylight*
Dawn

Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Daylight
Dusk
Daylight*
Daylight
Daylight
Daylight
Daylight
Dark - Lighted
Daylight
Daylight
Daylight
Daylight

Unknown Property D Y
Bicycle S Injury N
Unknown Property D Y
s Injury Y

Right Angle  NE Property D Y
Property D Y

Rear End s Injury Y
Rear End 3 Injury Y
Rear End E Injury Y
Single Vehicle E Property D Y
Rear End N Property D Y
Rear End N Injury Y
Rear End w Property D Y
Rear End Property D Y
Property D Y

Unknown Property D Y
Left Rear S Injury Y
Left Rear N Injury N
Rear End N Injury Y
Off Road N Property D Y
Rear End w Injury Y
E Injury Y

Unknown Property D Y
N Property D Y

Rear End Property D Y
Left Entering W Injury Y
Rear End Property D Y
Left Entering E Property D Y
E Injury Y

Sideswipe Property D Y

Other E Injury Y
Unknown Property D Y
Rear End w Property D Y
Rear End S Property D Y
Rear End Property D Y
Rear End 3 Property D Y
Rear End E Injury Y
Unknown Property D Y
Left Entering W Injury Y
Rear End Property D Y
Rear End Property D Y
Right Angle N Injury N
Rear End w Property D Y
Rear End Property D Y
Unknown Property D Y
Other E Injury Y
Rear End Injury Y
Rear End Property D Y
Rear End Property D Y
Left Rear N Property D Y
E Injury Y

Other s Property D Y
Rear End N Injury N
Rear End w Property D Y

Angle Motor Vehicle Off Roadway
Front to Front Pedalcycle On Roadway

Sideswipe, Sar Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Front to Front Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Other Ran Off Roadv Off Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle Off Roadway

Angle Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Angle Curb Shoulder

Front to Rear Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle On Roadway

Sideswipe, Sar Motor Vehicle On Roadway

Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Front Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway

Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Front to Rear Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Other Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Angle Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Angle Motor Vehicle On Roadway
Sideswipe, Sar Motor Vehicle On Roadway
Other Motor Vehicle On Roadway

Front to Rear Motor Vehicle On Roadway
Front to Rear Motor Vehicle On Roadway

Non-Junction N
Intersection-R Y

Non-Junction N
Other N
Intersection N
Non-Junction N
Non-Junction N
Non-Junction N
Unknown Y

N

N

N

Non-Junction
Non-Junction

Other N

Intersection-R Y
Non-Junction N
Non-Junction N
Intersection N
Intersection-R N
Non-Junction N

Non-Junction Y

Intersection-R Y
Non-Junction N
Intersection N
Non-Junction N
Non-Junction N
Through Road N

Intersection-R N
Non-Junction N
N
N
Intersection-R N
Non-Junction N
Non-Junction N
N
N
Other Y
Non-Junction N
Non-Junction N

N
Driveway/Alle N
Other N
N
N

Intersection N
Non-Junction N
Intersection N
Non-Junction N
Through Road N

Four-Way Inte State
Other State

Not at Interse: State
Other State
Four-Way Inte State
Not at Interse: State
Not at Interse: Local
Not at Interse: State
Not at Interse: State
Not at Interse: State
Four-Way Inte Local
Four-Way Inte Local
Four-Way Inte State
Not at Interse: State

Four-Way Inte State
Four-Way Inte State
Four-Way Inte Local
Four-Way Inte State
Four-Way Inte Local
Not at Interse: Local

Four-Way Inte Local

Four-Way Inte Local
Not at Interse: Local
Four-Way Inte Local
Four-Way Inte Local
Not at Interse: State
Not at Interse: State

Four-Way Inte Local
Four-Way Inte State

Local
Four-Way Inte State
Four-Way Inte State
Not at Interse: State
Four-Way Inte State
Four-Way Inte State
Four-Way Inte Local
Not at Interse: State
Not at Interse: Local
Not at Interse: State

Four-Way Inte Local
Four-Way Inte Local
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Crash Number
849977140
849985600
860838210
864415370
869934370
875500750

Location Mile Post
3.852
3.693
3.707
3.693
3.693
3.688

Roadway Id
16140000
16140000
16140000
16140000
16140000
16140000

Crash Date
6/24/2015
1/2/2016
11/18/2015
12/6/2016
3/27/2017
4/14/2018

Crash Year
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2016
2015
2016
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SR 544
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Other (See Narrative)
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Surface Condition Junction Site Location Alcohol Drugs Involvement Number of Fatalities Number of Injured Total Crash Damage Amount Crash Status

Dry Non-Junction Not At Intersection/Rrx/Bridge No 100 Q/C Completed - Loc Verified
Dry Non-Junction At Intersection No Q/C Completed - Loc Verified
Dry Non-Junction Influenced By Intersection No 1 50 Q/C Not To Be Done On Crash
Dry Intersection-Related At Intersection No Q/C Completed - Loc Verified
Dry Intersection-Related At Intersection No Q/C Completed - Loc Verified

Dry Non-Junction Not At Intersection/Rrx/Bridge No Q/C Completed - Loc Verified
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supervised the preparation of, and approved the analysis, findings, opinions, conclusions and technical
advice hereby reported for:
REPORT: SR 544/0ld Lucerne Park Road (East End) Intersection Control Evaluation (ICE) - Stage 1

PROJECT: SR 544 Project Development and Environment (PD&E) Study

LOCATION: SR 544 from Martin Luther King Boulevard to SR 17
Polk County, Florida

ROADWAY ID: 16140000
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FPID No.: 440273-1-22-01

| acknowledge that the procedures and references used to develop the information contained in this
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MEMORANDUM

. . Tampa Office
AIM Englneerlng 201 E. Kennedy Boulevard, Suite 1800
& S . I Tampa, Florida 33602
A 1 RA urvevin nc 813-627-4144
E— y g’ * www.aimengr.com
Date: September 9, 2022
To: David C. Turley, P.E. - FDOT District One DEMO Project Manager

Abra Horne — FDOT District One Planning and Environmental Administrator

From: Greg Root/Anastasiya Senyushkina, P.E.

SR 544/0Id Lucerne Park Road (east end) Intersection (Polk County) — Stage 1+
Intersection Control Evaluation

Subject:

INTRODUCTION/PROJECT BACKGROUND

This memorandum documents the Intersection Control Evaluation (ICE) conducted for the Old
Lucerne Park Road (east end) intersection. This analysis was conducted in support of the SR 544
Project Development & Environment (PD&E) Study from Martin Luther King Boulevard to SR 17 in Polk
County. The length of this study corridor is approximately 8.1 miles. This memorandum documents the
Stage 1 CAP-X and SPICE analyses, as well as the more detailed traffic operations analyses
conducted using the SYNCHRO and SIDRA software. The opening year (2025) and design year (2045)
Average Annual Daily Traffic (AADT) volumes documented in the FDOT approved Project Traffic
Analysis Report (PTAR) are provided in Appendix A, along with the 2045 a.m. and p.m. peak hour
volumes documented in this same report.

EXISTING INTERSECTION CHARACTERISTICS

The east end of Old Lucerne Park Road intersects SR 544 from the north at a T- intersection. This
roadway intersects SR 544 at a 90-degree angle; however, it curves to the right approximately 125
feet northwest of the intersection stop bar. The north leg is controlled by a stop sign. A Chevron gas
station/convenience store is located in the northwest quadrant of the intersection and Lake ‘n Golf
Estates is located on the north side of SR 544 and Old Lucerne Park Road. Access to and from this
manufactured home community is provided on both SR 544 (via Brentwood Drive) and on Old
Lucerne Park Road (via Westchester Drive). Brentwood Drive is located approximately 400 feet to the
east of the Old Lucerne Park Road intersection, while Westchester Drive is located approximately 325
feet northwest of this intersection. An aerial image depicting the Old Lucerne Park Road intersection
(Figure 1) is provided in Appendix A.

Approximately 175 feet east of Brentwood Drive, there is a bridge over the Lake Hamilton canal.

Although the land on the south side of SR 544 is currently undeveloped, there is a large residential

development (i.e., The Harbor at Lake Henry) currently going through the permit approval process.

The proposed entrance/exit for this residential development is located approximately 9250 feet

southwest of the Lucerne Park Road intersection. Another future residential development (i.e.,

Tuscany Village) is located in between SR 544 and Old Lucerne Park Road. This development is
Page 1 of 3



proposing access to both SR 544 and Old Lucerne Park Road. In addition, Duke Energy is currently in
the process of acquiring an easement for the construction of a 230-kilovolt tfransmission line to be
located on the south side of SR 544. An aerial image depicting the Old Lucerne Park Road
intersection, the two proposed residential developments, the Lake Hamilton canal and the Lake
Hamilton Drive intersection (Figure 2) is also provided in Appendix A.

The posted speed limit on SR 544 in the vicinity of this intersection is 50 miles per hour (mph). The posted
speed limit on Old Lucerne Park Road is 40 mph; however, there is a 15 mph advisory speed sign in
the southbound direction in advance of the horizontal curve. SR 544 is a two-lane undivided roadway
with 12-foot travel lanes and 5-foot paved shoulders; however, there is a painted median that extends
from Old Lucerne Park Road to Brentwood Drive. There are no sidewalks in the vicinity of the
intersection.

Crash data was provided by District One for the years 2014 through 2019. The data sources were the
FDOT's Crash Analysis Reporting System (CARS) and Signal Four Analytics. This intersection has
experienced 10 crashes over this period, resulting in 11 injuries and no fatalities. The most prevalent
crash types are left-turn/angle crashes (4), rear-end crashes (3) and head-on crashes (2). There were
no bicycle or pedestrian crashes.

INTERSECTION CONTROL EVALUATION

The PD&E study goals are to determine the location and conceptual design of the improvement(s)
that satisfy the purpose and need for the project, while also minimizing the impacts to the natural and
social environment and satisfying the requirements of the National Environmental Policy Act (NEPA).
The proposed typical section in this area is a four-lane divided roadway that consists of two 11-foot
inside travel lanes, two 12-foot outside travel lanes, a 22-foot raised median and 10-foot shared use
paths on both sides of the road. The design speed and target speed is 45 mph.

FDOT District One conducted a traffic signal warrant analysis for this intersection in 2018. Traffic counts
were conducted on January 30, 2018 and a delay study was conducted on March 14, 2018. The
results of this study indicated that a traffic signal was warranted at this intersection. Both Warrant 1A
(eight-hour minimum vehicular volume) and Warrant 2 (four-hour minimum vehicular volume) were
safisfied. A copy of the SR 544 at Old Lucerne Park Road Signal Warrant Analysis (dated April 17, 2018)
is provided in Appendix B.

The following alternative intersection control strategies were initially analyzed for this intersection:

Two-way stop control

All-way stop control

Conventional traffic signal

Green-T signalized intersection

Unsignalized Restricted Crossing U-Turn (RCUT) intersection
Signalized RCUT intersection

Median U-Turn (MUT) intersection

Two-lane (SR 544) x one-lane (Old Lucerne Park Road) roundabout
Two-lane x two-lane roundabout

The results of the CAP-X and SPICE analyses are summarized in Table1, which is provided in Appendix
C. The CAP-X and SPICE analysis summary sheets for this intersection are also provided in Appendix C.
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Based on the high v/c ratios estimated for the two-way stop control, all-way stop control, and
unsignalized RCUT intersections, these alternatives were eliminated from any further consideration. The
contfinuous Green-T signalized intersection was also eliminated from further consideration because this
type of intersection confrol strategy would not provide positive speed control and help to facilitate the
45 mph target speed. In addition, the distance between the Old Lucerne Park Road intersection and
the Lake Hamilton Drive intersection is approximately 1,000 feet. This distance was not viewed as being
sufficient to provide (and transition out) an auxiliary lane for the Old Lucerne Park Road left-turn
vehicles, as well as an eastbound left-turn lane at the Lake Hamilton Drive intersection. The signalized
RCUT and Partial MUT alternatives were eliminated from further consideration due to the additional
right-of-way that would be needed for u-turn bulb-outs west and east of this intersection. The
roundabout alternatives were projected to have the lowest number of future fatal and injury crashes
(31), as well as the highest opening year and design year Safe System for Intersections (SSI) scores of
the remaining alternatives

Design year peak hour SYNCHRO and SIDRA analyses were subsequently conducted for the
conventional signalized intersection and the roundabout alternatives and the results are summarized
in Table 2, which is provided in Appendix D. The overall average vehicle delays for these two
alternatives are very similar. In the a.m. peak hour, these delays range between 19.6 seconds per
vehicle and 22.9 seconds per vehicle. In the p.m. peak hour, these delays range between 15.6 seconds
per vehicle and 16.4 seconds per vehicle. In addition, all of the individual movements for both
alternatives are projected to operate with v/c ratios less than 1.00 during both peak hours. The design
year SYNCHRO and SIDRA analysis summary sheets are also provided in Appendix D.

Geometric improvement concepts were developed for both of these alternatives and these are
provided in Appendix E. The roundabout improvement concept impacts eight parcels, requires
approximately 0.80 acres of right-of-way and results in one business relocation (i.e., the Chevron gas
station). In comparison, the conventional signalized intersection impacts four parcels, requires
approximately 0.18 acres of right-of-way and does not result in any business relocations. Both
alternatives were presented at the SR 544 Alternatives Public Meeting held on February 8, 2022.

RECOMMENDED INTERSECTION CONTROL STRATEGY

Although the implementation of a roundabout at the SR 544/0Id Lucerne Park Road (east end)
intersection would result in larger right-of-way impacts (including the need to acquire the Chevron
gas station), it would also provide positive speed control and result in a lower number of fatal and
injury crashes as compared to a conventional signalized intersection. Although the current posted
speed limit in the vicinity of this intersection is 50 mph, the proposed SR 544 typical section and
horizontal alignment is based on a 45 mph target speed. A roundabout would help to facilitate slower
vehicle speeds east and west of this intersection. A roundabout is also estimated to have significantly
higher SSI scores as compared to a conventional signalized intersection. Consequently, a roundabout
is recommended for the Old Lucerne Park Road (east end) intersection.
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Appendix A

Existing and Future Year Traffic Volumes
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COUNTY: 16 - POLK

SITE:

YEAR
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006

FLORIDA DEPARTMENT OF TRANSPORTATION
TRANSPORTATION STATISTICS OFFICE
2021 HISTORICAL AADT REPORT

3106 - SR 544 W OF HIDDEN COVE, 0.5 MI W OF SR 25/USs 27

=
S
©
o
o
Qoo unOOMnaQOQQQQ

AADT FLAGS:

*K FACTOR:

DIRECTION 1 DIRECTION 2 *K FACTOR D FACTOR T FACTOR
E 12500 W 12500 9.00 55.30 10.00
E 10000 W 9900 9.00 53.40 8.40
E 10500 W 10500 9.00 56.00 7.60
E 10500 W 10500 9.00 54.50 9.40
E 9800 W 9700 9.00 54.50 8.80
E 8400 W 8500 9.00 53.30 10.70
E 7900 W 8200 9.00 55.70 9.30
E 7500 W 7500 9.00 55.60 9.50
E 7400 W 7400 9.00 55.90 9.50
E 7400 W 7400 9.00 55.80 9.50
E 7900 W 8000 9.00 55.70 9.10
E 8000 W 8100 9.55 56.07 9.20
E 8100 W 8200 9.36 56.35 9.20
E 7300 W 7500 9.78 55.29 10.40
E 8200 W 8100 9.66 55.30 10.30
E 8300 W 8200 9.62 55.83 9.70

C
S
v =
T

COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE
SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; R = FOURTH YEAR ESTIMATE
FIFTH YEAR ESTIMATE; 6 = SIXTH YEAR ESTIMATE; X = UNKNOWN

STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES



Table 3-17: SR 544 Cross Streets Existing and Future Year Peak Hour Truck Percentages

AM Peak Hour (7:15 - 8:15) PV Peak Hour (4:45 -5:45) 2025/2045
Intersection Movement Total Volume | Truck Volume | Truck % | Total Volume | Truck Volume| Truck % A\_rl. Truck %] Truck %
NELT 269 7 26% 298 0 0.0%
NB TH 275 11 4.0% 413 3 0.7%
NE RT 119 1 0.8% 139 0 0.0%
NB APPROACH 663 19 2.9% 851 3 0.6% 1E% 2.0%
WE LT 134 5 3T% 113 2 1.8%
) : WE TH 462 10 23% 366 3 1.6%
Martin Luther King Bivd WE RT 14 2 14.2% 9 P 0.0%
WB APPROACH 510 17 285 288 B 16% 2.3% 2.0%
EBLT 208 12 SE% 243 13 5.3%
EBTH 330 7 21% 409 9 2.2%
EBRT 419 6 1.4% 109 3 1.0%
EB APPROACH 957 15 2.6% 961 15 16% 2.6% 0% |
WB LT 17 0 —0.0% 13 ) 0.0%
WE TH 15 o 0.0% 17 0 0.0%
WE RT 25 1 4.0 14 1 2.9%
" WE APPROACH 57 1 1.85% 54 1 1.6% 1.7% 2.0%
Averue Y EBLT 1 2 10.5% 3 2 S 6%
EBTH 10 1 10.0% 14 0 0.0%
ERRT 2 0 0.0% 28 0 0.0%
EB APPROACH 37 3 8.1% 7B 2 2.6% 2ERT 3.0%
NB TH 7] 0 0.0% NfA NfA /A
NE RT 12 0 0.0% N/A N/A N/A
NB APPROACH 14 o 0.0% /A N/A N/A 00%'"" 0.0%
e *{“\;i’;‘i::‘ He LT 3 o 0.0% N/A NIA /A
SBTH 1 o 0.0% N/A N/A N/A
SBAT 149 4 1.7% N/A N/A N/A
5B APPROACH 153 [ 26% N/A N/A N/A 266%™ 3.0%
SELT 16 11 6B.8% 17 B 17.1%
Lucerne Lake Rd SERT 25 9 36.0% 24 v 33.3%
SB APPROACH a1 20 a8.8% a1 6 39.0% 43,9% ad.0%
Bl ticarme Bk B SBLT 174 13 7.5% 126 2 E.3%
% SBRT 4 [} 0.0% 4 0 0.0%
$Eest End) 5B APPROACH 178 13 7.3% 130 3 6.2% 7% 70% |
NELT 12 1 71% 18 1 5.3%
NB TH o 0 0.0% 1 o 0.0%
NE RT 134 5 4.5% 105 2 1.9%
Lol Mt G NB APPROACH 148 7 a.7% 125 3 2.4% 364 4.0%
SELT 0 0 0.0% 1 0 0.0%
SBTH 0 0 0.0% o 0 0.0%
SBRT 2 a 0.0% 1 0 0.0%
SB APPROACH 2 0 0.0% 2 ] 0.0% 0.0% 0.0%
NB LT 58 5 B.6% 65 2 3.1%
Brenton Manor Ave NB RT 75 5 6.7% 42 4] 0.0%
NB APPROACH 133 10 7.5% 107 2 1.9% 4.7% 5.0%
NB LT 238 5 2.1% 165 [ 38%
NB TH 1,075 80 7.4% 1,060 78 7.4%
NE RT 76 & 7.9% 110 1 0.9%
T NB APPROACH 1,389 a1 6.6% 1,335 87 B.5% B.5% 15
SELT 73 13 16.5% 138 10 7.2%
SBTH 762 a8 11.5% 1157 62 5.4%
SBRT 500 31 6.2% 541 25 4.6%
SB APPROACH 1,341 132 9,8% 1,836 97 5.3% 76% b
NE LT 78 ] 11.4% &1 3 3.8%
NB TH 244 3 25% 180 5 2.8%
NB RT 57 2 35% 76 El 3.9%
e ME APPROACH 380 17 4.5% 317 14 4.4% 2.4% b
SELT 55 S 91% 77 ] 0.0%
SBTH 217 10 4.6% 251 3 2.4%
SBRT 92 14 15.2% 141 6 4.3%
$B APPROACH 364 29 B.D% 469 12 2.6% 5.3% Bl

i Turning movement count dota was not ovailable for the 7:15 te 8:15 a.m. time period. The 8.00 to .00 a.m. lime pgeriod was used for this locotion,
¢ Averoge peok hour truck percentage nof colculoted due to disparity in peak hour opproach volumes. P.M peak hour percentage recommended for use

A M, peak hour percentages only.
v Turning movement count data was not available for the 4:45 to 5:45 p.m. time period. The 4.00 to 5:00 p.m. time period was used for this locotion

! alternate methodologies were used to derve the recommended a.m, ond p.m, peak hour truck percentages for US 27 and SR 17

SR 544 from Martin Luther King Boulevard to SR 17 Project Traffic Analysis Report
January 2021 Page 3-45 FPID: 440273-1-22-01



A review of the existing a.m. and p.m. peak hour truck volumes indicates that, with one exception,
the a.m, peak hour volumes are higher than the p.m. peak hour volumes. The ratio of the a.m.
and p.m. peak hour truck volume was calculated for each location and then the overall average
ratio for the study corridor was calculated. The average overall ratio was equal to 1.50. A revised
estimate of the 2025 and 2045 a.m. peak hour truck volumes was obtained by multiplying the
initial estimate of the 2025 and 2045 a.m. peak hour truck volumes by 1.50. The revised 2025
and 2045 a.m. peak hour truck volumes are also provided in Table 3-9 and Table 3-10. The final
recommended 2045 and 2025 peak hour truck volumes and percentages are provided in Table
3-11 and Table 3-12, respectively. Based on these assumptions, the following SR 544 mainline
peak hour truck percentages (i.e., Tewu-factors) are recommended for use in the SR 544 PD&E
study:

Opening Year (2025) — AM Peak Hour
= 5.6% from Martin Luther King Boulevard to US 27

e 96% fromUS 27 to SR 17
Opening Year (2025) — PM Peak Hour

» 3.7% from Martin Luther King Boulevard to US 27
» 6.4% from US 27 to SR 17

Design Year (2045) — AM Peak Hour
e« 4.5% from Martin Luther King Boulevard to US 27
e 8.1% fromUS 27 to SR 17

Design Year (2045) — PM Peak Hour
= 3.0% from Martin Luther King Boulevard to US 27
¢ 54 % from US 27 to SR 17

SR 544 from Martin Luther King Boulevard to SR 17 Project Traffic Analysis Report
January 2021 Page 3-39 FPID; 440273-1-22-01
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LAKE HAMILTON DRIVE INTERSECTION

DESIGN YEAR (2045) PEAK HOUR APPROACH TRUCK PERCENTAGES

AM PEAK HOUR

EBLT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
2 0.00 1599 0.05 91 0.04 1692 83.59 4.9%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
183 0.04 1864 0.05 3 0.00 2050 100.52 4.9%
NB LT NB TH NB RT NB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
58 0.04 0 0.00 237 0.04 295 11.8 4.0%
PM PEAK HOUR
EBLT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
2 0.00 1814 0.03 92 0.04 1908 58.1 3.0%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
208 0.04 1610 0.03 3 0.00 1821 56.62 3.1%
NB LT NB TH NB RT NB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
56 0.04 2 0.00 204 0.04 262 10.4 4.0%




_ Figure 1: Exisflng SR 544/0Id I.uceme Park Road (East End) Intersection
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Appendix B
Traffic Signal Warrant Analysis



FDOT

Florida Department of Transportation

RICK SCOTT 801 North Broadway Avenue MIKE DEW
GOVERNOR Bartow, FL 33830 SECRETARY

MEMORANDUM

Date: April 17,2018

To: Nathan Kautz, P.E., Traffic Services Engineer I11

From: Lorraine Edwards, Traffic Specialist IV

CC: Tanya King, P.E., Traffic Services Engineer 11

Subject: Signal Warrant Analysis for SR 544 at Old Lucerne Park Road

Roadway Section: 16140-000, M.P. 8.965

Upon receiving a request from a citizen, the Traffic Operations Office conducted a signal
warrant analysis at the intersection of SR 544 and Old Lucerne Park Road. Traffic count data
and delay studies were conducted at this intersection on February 7, 2018 and March 14, 2018
respectively.

A signal warrant analysis was performed using the procedure outlined in the Manual on Uniform
Traffic Control Devices (MUTCD). The 8-hour traffic volumes were analyzed (see attached) for
all nine warrants. The analysis shows that the 105 volume threshold for Warrant 1A was met. The
eight hour volumes ranged from 126 vehicles between 4 PM and 5 PM to 179 vehicles between 8
AM and 9 AM. Warrant 1B was also considered, which accounts for delay at the intersection. The
department considers excessive delay to be greater than or equal to 60 seconds. The delay at this
intersection ranged from 31 seconds in the morning to 47 seconds in the afternoon for the
southbound left turn approach, therefore Warrant 1B is not met.

Crashes were also evaluated at this intersection for the past three years (2015-2018). The only
crashes that are considered correctable by a signal are angle crashes. There has to be five angle
crashes per year for a signal to be considered at this intersection. In the past three years, no angle
crashes occurred at this intersection.

Based on the analysis, the SR 544 at Old Lucerne Park Road intersection meets warrants for a

signal. Therefore, careful consideration should be given to the installation of a traffic signal at this
intersection.

www.dot.state.fl.us



Summary of Signal Warrant Analysis

Warrant Applicable | Satisfied Comments
1A Minimum Vehicular Yes Yes The side street traffic volumes meet the requirements of this warrant.
Volume
B Interruption of N N The side street traffic does not suffer excessive delay. Therefore, this Warrant is not
Continuous Traffic 0 ° applicable.
Four Hour Vehicular . . .
2 Yes Yes The side street traffic volumes meet the requirements of this warrant.
Volume
This warrant is not applicable. It is intended to be applied only in unusual cases, such
3 Peak Hour No No as office complexes, manufacturing plants, or high-occupancy vehicle facilities that
attract or discharge large numbers of vehicles over a short time.
4 Pedestrian Volume Yes No There were no observed pedestrians during the study period.
5 School Crossing No No This warrant is not applicable.
Coordinated Signal ) . .
6 System No No This warrant is not applicable.
Correctable (angle) crashes were not reported during the required 12-month period,
7 Crash Experience Yes No which falls below the 5-crash minimum. Therefore, this warrant is not satisfied.
Roadway Network No No This warrant is not applicable.
9 Grade Crossing No No This warrant is not applicable.

Warrant 1A and Warrant 2 are satisfied for the intersection of SR 544 at Old Lucerne Park Road.




. . F 750-020-01
State of Florida Department of Transportation TRAFFIC ENG,NErEn;,NG _11/14

TRAFFIC SIGNAL WARRANT SUMMARY

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40

MUTCD Electronic Reference to Chapter 4:  http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Volume Level Criteria

1. Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)? [[yes  [JNo
2. Is the intersection in a built-up area of an isolated community with a population < 10,0007 [CJYes No
"70%" volume level may be used if Question 1 or 2 above is answered "Yes" 70% [1100%

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied for eight hours. ~ [1Yes No

Warrant 1 is also satisfied if both Condition A and Condition B are "80%" satisfied. ~ [1Yes No

Condition A - Minimum Vehicular Volume

o efiad-
Condition A is intended for application at locations where a large volume of 100% Satisfied: = [Yes 1o
intersecting traffic is the principal reason to consider installing a traffic control 80% Satisfied: [“]Yes [INo

signal. 70% Satisfied: [Yes  [INo CIN/A

Number of Lanes for moving Vehicles per hour on major- Vehicles per hour on minor-
X street (total of both . .
traffic on each approach street (one direction only)
approaches)
Major Minor 100%° 80%° | 70%° || 100%° | 80%° | 70%°
1 1 500 400 350 150 120 105
2 or more 1 600 480 420 150 120 105
2 or more 2 or more 600 480 420 200 160 140
1 2 or more 500 400 350 200 160 140

@ Basic Minimum hourly volume
P Used for combination of Conditions A and B after adequate trial of other remedial measures

®May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Eight Highest Hours

o o o o o o

s | g | 8|8 |8|S8]|8 |8

= -~ N < wn © N~

Street © o - - - - -— -
L] L] L] L] L] L] L] L]

o o o o o o o o

= = = = = = = =

N~ [--] o - o™ < wn ©

- - - - - -

Major 1,084 | 1,013 | 972 963 (1,084|1,221(1,282( 1,248 L
Existing Volumes

Minor 174 179 146 153 | 173 | 163 | 156 | 126

Warrant 1




State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Form 750-020-01

TRAFFIC ENGINEERING - 11/14

Condition B - Interruption of Continuous Traffic

Condition B is intended for application where Condition A is not satisfied and the

Applicable:  []Yes [INo
100% Satisfied:  [JYes [INo

traffic volume on a major street is so heavy that traffic on the minor intersecting 80% Satisfied: [ ]Yes [INo

street suffers excessive delay or conflict in entering or crossing the major street.

70% Satisfied:  [Yes [INo

Number of Lanes for moving
traffic on each approach

Vehicles per hour on major-
street (total of both

Vehicles per hour on minor-
street (one direction only)

approaches)
Major Minor 100%° 80%° | 70%° | 100%® | 80%" 70%°
1 1 750 600 525 75 60 53
2 or more 1 900 720 630 75 60 53
2 or more 2 or more 900 720 630 100 80 70
1 2 or more 750 600 525 100 80 70

@Basic Minimum hourly volume

P Used for combination of Conditions A and B after adequate trial of other remedial measures

®May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Eight Highest Hours
o o (= (= (= (=
(= o o o o o o o
S R - & < ) © N
(-] (2] - - -~ - -~ -
Street ' 0 ' ' ' ' ' '
(= o o o (= (= (= (=
o o o o o o o o
Major 1,084 | 1,013 | 972 963 |1,084(1,221(1,282( 1,248
Minor 174 179 146 1583 | 173 | 163 | 156 | 126

Existing Volumes

CIn/a

Warrant 1



. . F 750-020-0)
State of Florida Department of Transportation TRAFFIC ENG,NErEn;,NG “11/1k

TRAFFIC SIGNAL WARRANT SUMMARY

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Volume Level Criteria

1. Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)? [“]Yes [INo
2. Is the intersection in a built-up area of an isolated community with a population < 10,000? [dyes No
"70%" volume level may be used if Question 1 or 2 above is answered "Yes" [“]Yes [INo

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

If all four points lie above the appropriate line, then the warrant is satisfied. Applicable:  [JYes LINo
Satisfied: Yes  [No

Plot four volume combinations on the applicable figure below.

FIGURE 4C-1: Criteria for "100%" Volume Level

100% Volume Level 500 ‘ ‘ ‘ ‘ | :
N
Four Volumes = " 2 OR MORE LANES & 2 OR MORE LANES
. > ~N
Highest Major | Minor 0 RN Y
Hours Street | Street 52 00 <
w
© x 2 OR MORE LANES & 1 LANE
7:00 - 8:00 1084 174 e \ \ |
g : 200 \ N% 1LANE & 1 LANE
8:00 - 9:00 1013 179 §§ \ i\i\ -
13:00 - 14:00 1084 173 ; 100
5 .
14:00-15:00| 1221 163 2 I
0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

*Note: 115 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

FIGURE 4C-2: Criteria for "70%" Volume Level

(Community Less than 10,000 population or above 70 km/hr (40 mph) on Major Street)
70% Volume Level

400 ‘ ‘ ‘
| I
Four Volumes %_ | _— 2 OR MORE LANES &2 OR MORE LANES
Highest Major Minor - § 300 i i
w
Hours Street Street I&J g ~N 2 OR MORE LANES & 1 LANE
e \
7:00 - 8:00 1084 174 Zw 200 ™~
z5 E
8:00 - 9:00 1013 179 ES \\\ww !
13:00 - 14:00 1084 173 5 100
H \, *80
14:00 - 15:00 1221 163 *60
0
200 300 400 500 600 700 800 900 1000

MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

*Note: 80 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Warrant 2



State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Form 750-020-0)
TRAFFIC ENGINEERING - 11/1

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50

Minor Street:

Old Lucerne Park Road

Lanes: 1

MUTCD Electronic Reference to Chapter 4:

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Minor Approach Speed: 40

t

Volume Level Criteria

1. Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)? [“]Yes [INo
2. Is the intersection in a built-up area of an isolated community with a population < 10,0007 [Tves No
"70%" volume level may be used if Question 1 or 2 above is answered "Yes" [4170% 100%
WARRANT 3 - PEAK HOUR
L ) o . i : Yes [4No
If all three criteria are fulfilled or the plotted point lies above the appropriate line, Applicable: L] vl
then the warrant is satisfied. Satisfied: [lYes [INo
Unusual condition justifying use of Plot volume combination on the applicable figure below.
J ying
warrant:
None 600 FIGURE 4C-3: Criteria for "100%" Volume Level
Record hour when criteria are fulfilled - \ 1 2ORMORELANES &2 OR MORE LANES
; _a
and the corresponding delay or volume g 50 DN
in boxes provided. 3 " Y NN \
n<
w
wo 2 OR MORE LANES & 1 LANE
Peak Hour 100% Volume BE N N DS
(2]
- - - <
Time Major Vol. | Minor Vol. né w ™~ \\\ L tiae s duane
12:00 AM 0 0 £3 0 ™~ >
g ~ 7 — *150
5 100 T — *100
Peak Hour 70% Volume T
Time Major Vol. | Minor Vol. 0
12:00 AM 0 0 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Criteria * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
1. Delay on Minor Approach 100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
*(vehicle-hours)
Approach Lanes 1 2
Delay Criteria* 4.0 5.0 FIGURE 4C-4: Criteria for "70%" Volume Level
”Delay* (Community Less than 10,000 population or above 70 km/hr (40 mph) on Major Street)
500
[[Fuifitied>: [dyes [No | | |
T L 2 OR MORE LANES & 2 OR MORE LANES
S 400 | !
2. Volume on Minor Approach =+ N % ‘ ‘
One-Direction *(vehicles per hour) E g \ \ 2 OR MORE LANES & 1 LANE
[Approach Lanes 1 2 EE 200 >< i
n N <
Volume Criteria* 100 150 §§ \\ \ U BT
\Volume* =3
B § 200 \
Fulfilled?: [Jyes  [ZNo z I~
o \
100 e ;
3. Total Intersection Entering 7%
Volume *(vehicles per hour)
0
No. of Approaches 3 4 300 400 500 600 700 800 900 1000 1100 1200 1300
\Volume Criteria* 650 800 MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
\Volume* 1,192 * Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
Fulfilled?: Yes D No 75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Warrant 3



State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Form 750-020-01
TRAFFIC ENGINEERING - 11/14

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One

Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40
MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf
WARRANT 5 - SCHOOL CROSSING

Record hogrs where criteria 'are fulfilled and th'e cor(es'poqding volume or gap Applicable:  []Yes No

frequency in the boxes provided. The warrant is satisfied if all three of the

criteria are fulfilled. Satisfied:  [lYes [No

Fulfilled?
Criteria
Yes No
4 There are a minimum of 20 students crossing the major street during Students: Hour: X
" the highest crossing hour. 0

There are fewer adequate gaps in the major street traffic stream during the period Minutes: | Gaps:
2. when the children are using the established school crossing than the number of X

minutes in the same period.

The nearest traffic signal along the major street is located more than 300 ft. (90 m) away, or the nearest
3. signal is within 300 ft. (90 m) but the proposed traffic signal will not restrict the progressive movement of X

traffic.

Warrant 5




Form 750-02p-01

State of Florida Department of Transportation TRAFFIC ENGINEERING - Th/14

TRAFFIC SIGNAL WARRANT SUMMARY

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

WARRANT 6 - COORDINATED SIGNAL SYSTEM

Indicate if the criteria are fulfilled in the boxes provided. The warrant is satisfied Applicable: Cves [2No

if either criterion is fulfilled. This warrant should not be applied when the Satisfied: [JYes [ZINo
resulting signal spacing would be less than 300 m (1,000 ft.).

Fulfilled?
Criteria
Yes | No
On a one-way street or a street that has traffic predominately in one direction, the adjacent signals are so
1. : . . X
far apart that they do not provide the necessary degree of vehicle platooning.
2 On a two-way street, adjacent signals do not provide the necessary degree of platooning, and the X
" proposed and adjacent signals will collectively provide a progressive operation.

Warrant 6



State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Form 750-020

TRAFFIC ENGINEERING - 11

14

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40
MUTCD Electronic Reference to Chapter 4:  http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf
WARRANT 7 - CRASH EXPERIENCE
Record /"IOUI"S where criteria a're fulfilled, the corr'espogd'mg yolume, and other' ' Applicable:  [Zlyes [INo
information in the boxes provided. The warrant is satisfied if all three of the criteria
are fulfilled. Satisfied:  [Yes No
Criteria Hour Volume Met? Fulfilled?
Major | Minor | Yes| No || Yes | No
Warrant 1, Condition A (80% satisfied) No
One of
the Warrant 1, Condition B (80% satisfied) No
1. warrants No
to the Warrant 4, Pedestrian Volume at 80% of
right is volume requirements: # ped/hr for four No
met. (4) hours or # ped/hr for one (1) hour.
Adequate trial of other remedial measure has failed [Measure
2. o None No
to reduce crash frequency. tried:
Five or more reported crashes, of types susceptible |Observed
. . o Number of crashes
3. to correction by signal, have occurred within a 12- |Crash Angle ) 0 No
. . per 12 months:
month period. Types:

Warrant 7



. . F 750-020-01
State of Florida Department of Transportation TRAFFIC ENG,NErEn;,NG _11/14

TRAFFIC SIGNAL WARRANT SUMMARY

City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40

MUTCD Electronic Reference to Chapter 4:  http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

WARRANT 8 - ROADWAY NETWORK

Record hours where criteria are fulfilled, and the corresponding volume or other Applicable:  [JYes [INo
information in the boxes provided. The warrant is satisfied if at least one of the criteria Satisfied:  [JYes No
is fulfilled and if all intersecting routes have one or more of the Major Route

characteristics listed.

Criteria Met? Fulfilled?
Yes | No | Yes | No
Both of | a. Total entering volume of at least 1,000 veh/hr during a Entering Volume:
the typical weekday peak hour.
1. criteria to X
the right | b. Five-year projected volumes that satisfy one | Warrant: 1 2 3
are met. or more of Warrants 1, 2, or 3. Satisfied?:
2 Total entering volume at least 1,000 < Hour
* veh/hr for each of any 5 hrs of a X
non-normal business day (Sat. or
Sun.) <Volume
Met? Fulfilled?

Characteristics of Major Routes
Yes | No || Yes | No

Part of the street or highway system that serves as the principal roadway Major Street:
network for through traffic flow. Minor Street:

Major Street:
2. Rural or suburban highway outside of, entering, or traversing a city. X
Minor Street:

Major Street:
3. Appears as a major route on an official plan.

Minor Street:

Warrant 8




City:

State of Florida Department of Transportation

Winter Heaven

County:

16 — Polk

District:

Major Street:

SR 544

Minor Street:

Old Lucerne Park Road

Engineer: LE
Date: April 16, 2018
Lanes: 1 Major Approach Speed: 50
Lanes: 1

MUTCD Electronic Reference to Chapter 4:

TRAFFIC ENGINEERING - 11/14

TRAFFIC SIGNAL WARRANT SUMMARY

Form 750-020-01

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Minor Approach Speed: 40

Approach Lane Criteria

1. How many approach lanes are there at the track crossing?

If there is 1 lane. use Fiaure 4C-9 and if there are 2 or more. use Fiaure 4C-10.

01
[JFig 4C-9

2 or more
Fig 4C-10

WARRANT 9 - INTERSECTION NEAR A GRADE CROSSING

This signal warrant should be applied only after adequate consideration has been given to other alternatives or after a
trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing.

Indicate if both criteria are fulfilled in the boxes provided. The warrant is Applicable: Llves  [JNo
satisfied if both criteria are met. Satisfied: [JYes [“INo
— Fulfilled?
Criteria Yes | No

" A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the track nearest to the

distance).

intersection is within 140 feet of the stop line or yield line on the approach; and
2. During the highest traffic volume hour during which the rail uses the crossing, the plotted point falls above the
applicable curve for the existing combination of approach lanes over the track and the distance D (clear storage

Use the following tables (4C-2, 4C-3, and 4C-4 to appropriately adjust the minor-street approach volume).

Inputs

Occurrences of Rail traffic per day

% of High Occupancy Buses on Minor-Street Approach

Enter D (feet)

% of Tractor-Trailer Trucks on Minor-Street Approach

Table 4C-2. Adjustment Factor for Daily Frequency of

Rail Traffic per Day

Adjustment Factor

1 0.67

2 0.91
3to5 1

6to08 1.18

9to 11 1.25

12 or more 1.33

Table 4C-4. Adjustment Factor

0%
136
2.00%

Table 4C-3. Adjustment Factor for Percentage of High-

Adjustment Factors from Tables

Occupancy Buse

1.00

0.50

S

% of High-Occupancy Buses* on
Minor Street Approach

Adjustment Factor

0% 1

2% 1.09

4% 1.19
6% or more 1.32

* A high-occupancy bus is defined as a bus occupied by at least 20 people

for Percentage of Tractor-Trailer Trucks

% of Tractor-Trailer Trucks on Minor- Adjustment Factor

Street Approach D less than 70 feet | D of 70 feet or more

0% to 2.5% 0.50 0.50

2.6% to 7.5% 0.75 0.75

7.6% to 12.5% 1.00 1.00

12.6% to 17.5% 2.30 1.15

17.6% to 22.5% 2.70 1.35

22.6% to 27.5% 3.28 1.64

More than 27.5% 4.18 2.09

Warrant 9



Form 750-020-01
TRAFFIC ENGINEERING - 11/14

FIGURE 4C-9: Criteria for 1 Approach Lane at the Track Crossing

Input the major and minor street volumes before 350
Y
adjustment factors are applied E g il
2 300
1 Approach Lane % ="
g 250
136 | 805 162 ke o,
. . E5: 200 ONG5 :
D (ft) Major Vol. Minor Vol. nIT 0\
g 8 > Y 7\0& N
28 " oS \
=< 20 \
i i Q 100 NN
After adjustment factors are applied z \
@ 0
1 Approach Lane w/Factors § 50 %& 24 —
o 0 “25
136 | 805 0
0 100 200 300 400 500 600 700 800

D (ft) Major Vol. Minor Vol.
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

* Note: 25 vph applies as the lower threshold volume

* *Note: VPH after applying the adjustment factors in Tables 4C-2, 4C, and or 4C-4, if appropriate

Input D and the major and minor street volumes before
FIGURE 4C-10: Criteria for 2+ Approach Lanes at Track Crossing

° e Major Eirest

adjustment factors are applied 350

= N
2 or more Approach Lanes Z a0 - %
o N 2 inor Strest £ .
136 | 805 162 g 23\\
S 250 O Nz
D(fty  Major Vol. Minor Vol. 53 &
E :": 200 \%j
EOE N (1] T e
ngIT °
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* Note: 25 vph applies as the lower threshold volume

* *Note: VPH after applying the adjustment factors in Tables 4C-2, 4C, and or 4C-4, if appropriate
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Form 750-020-01

State of Florida Department of Transportation TRAFFIC ENGINEERING - 11/14
TRAFFIC SIGNAL WARRANT SUMMARY
City: Winter Heaven Engineer: LE
County: 16 — Polk Date: April 16, 2018
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 50
Minor Street: Old Lucerne Park Road Lanes: 1 Minor Approach Speed: 40

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

CONCLUSIONS

Remarks: Warrant 1A & Warrant 2 are satisfied for the intersection.

WARRANTS SATISFIED: [“IWarrant 1 [ INot Applicable
[“]Warrant 2 [_INot Applicable
[CJwarrant 3 Not Applicable
[“]Warrant 4 [_INot Applicable
[Iwarrant 5 Not Applicable
[Jwarrant 6 Not Applicable
[“warrant 7 [CINot Applicable
[JWarrant 8 Not Applicable
CIwarrant 9 Not Applicable

Warrant Summary
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SR 544 at Old Lucerne Park Road
FPID 436417-1-32-01, TWO 84

INTRODUCTION

The Florida Department of Transportation has retained Faller, Davis & Associates, Inc. to conduct a 24-hour
approach count, an 8-hour turning movement count, and intersection delay studies at the intersection of SR 544
at Old Lucerne Park Road in Polk County, Florida. The analysis methods used in conducting this study are

consistent with those set forth in the current version of the Manual on Uniform Traffic Studies and District One

guidelines and procedures.

US=1y,

SR 544 at Old Lucerne Park Road

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan,
MET]I, Esri China (Hong Kong), Esri Korea, Esri (Thailand),, NGCC, © OpenStreetMap
contributors, and the GIS User Community

Project Location Map



SR 544 at Old Lucerne Park Road
FPID 436417-1-32-01, TWO 84

Traffic Volumes

Twenty-four-hour machine approach counts were collected on the approaches to the intersection. According to
these counts, approximately 2,700 southbound, 9,000 eastbound, and 7,300 westbound vehicles approached

the intersection on the day of the count.

24-Hour Approach Count Summary

N/S E/W  GRAND

SB TOTAL WB TOTAL TOTAL

0:00 13 13 66 60 126 139
1:00 6 6 56 74 130 136
2:00 3 3 40 51 91 94
3:00 19 19 93 54 147 166
4:00 31 31 117 72 189 220
5:00 76 76 237 145 382 458
6:00 150 150 350 323 673 823
7:00 227 227 472 578 1,050 1,277
8:00 176 176 471 502 973 1,149
9:00 177 177 414 406 820 997
10:00 215 215 488 416 904 1,119
11:00 208 208 550 464 1,014 1,222
12:00 183 183 540 438 978 1,161
13:00 229 229 659 479 1,138 1,367
14:00 156 156 620 602 1,222 1,378
15:00 186 186 718 485 1,203 1,389
16:00 163 163 671 527 1,198 1,361
17:00 154 154 720 511 1,231 1,385
18:00 117 117 568 365 933 1,050
19:00 82 82 404 274 678 760
20:00 71 71 312 180 492 563
21:00 48 48 203 132 335 383
22:00 24 24 161 134 295 319
23:00 13 13 105 69 174 187
TOTAL 2,727 2,727 9,035 7,341 | 16,376 | 19,103




SR 544 at Old Lucerne Park Road
FPID 436417-1-32-01, TWO 84

Turning Movement Count Summary

An 8-hour turning movement count was conducted at the intersection from 7:00 to 9:00 AM, 10:00 AM to

12:00 PM, and 1:00 to 5:00 PM.

Turning Movement Count Summary

Old Lucerne Park Road SR 544 SR 544

TIME SOUTHBOUND EASTBOUND WESTBOUND

BEGIN - END U L T V) L T R U L T
7:00 - 8:00 0 174 0 0 2 473 0 0 0 520 89
8:00 - 9:00 0 179 0 6 0 1 421 0 0 0 495 96
10:00 - 11:00 0 146 0 14 0 12 396 0 0 0 425 139
11:00 - 12:00 0 153 0 10 0 26 369 0 0 0 414 154
13:00 - 14:00 0 173 0 10 0 2 462 0 0 0 422 198
14:00 - 15:00 0 163 0 0 19 469 0 0 0 531 202
15:00 - 16:00 0 156 0 0 21 528 0 0 0 527 206
16:00 - 17:00 0 126 0 0 12 537 0 0 0 480 219
TOTAL 0 1,270 0 62 0 95 3,655 0 0 0 3,814 | 1,303
Percentage 0.0% | 953% | 0.0% | 47% | 0.0% | 2.5% | 97.5% | 0.0% | 0.0% | 0.0% | 74.5% 25.5%
Maximum 0 179 0 14 0 26 537 0 0 0 531 219
Minimum 0 126 0 4 0 1 369 0 0 0 414 89
Total Heavy Veh 51 0 1 1 326 0 0 320 44
% Heavy Veh 4.0% 0.0% | 1.6% 1.1% 8.9% 0.0% 0.0% 8.4% 3.4%

8-hour turning movement count, pedestrian, and bicycle data is presented in further detail in the appendix.



SR 544 at Old Lucerne Park Road
FPID 436417-1-32-01, TWO 84

Intersection Delay

Intersection delay studies were performed for the southbound movement during the morning and afternoon

peak periods. The delay data is summarized below and is presented in detail in the appendix.

Summary of Delay Studies

Maximum  Average Total Total Maximum

Volume
Del Del Ti
(Veh/Hr) oY elay Stopped Time

Movement Period Time Queue Delay per
(Veh)  Vehicle (Sec) (Veh-Sec) (Veh-Hr) (Min-Sec)

Morning | 7:00 - 8:00 7 31 179 5,549 1.54 2'-18"
Southbound

Afternoon| 15:00 - 16:00 9 47 158 7,426 2.06 2'-21"
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VEHICLE TURNING MOVEMENT COUNT

SECTION: 16140000 CITy: Winter Haven COUNTY: Polk
STATE ROUTE: SR 544 INTERSECTING ROUTE: Old Lucerne Park Road MILEPOST: 8.965
OBSERVER: FDA DATE OF COUNT: 1/30/18 COMPLETED BY: cp
WEATHER: Good ROAD CONDITION: Good DATE COMPLETED: 2/7/18

NORTHBOUND APPROACH: N/A
SOUTHBOUND APPROACH: Old Lucerne Park Road

EASTBOUND APPROACH: SR 544
WESTBOUND APPROACH: SR 544
COUNT PERIODS: 7:00 - 9:00 AM, 10:00 AM - 12:00 PM, 1:00 - 5:00 PM
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NBR
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SECTION:
STATE ROUTE:
OBSERVER:
WEATHER:

Start Time
7:00 AM

NBU

NORTHBOUND APPROACH:
SOUTHBOUND APPROACH:

NBL

16140000
SR 544
FDA
Good
N/A

Old Lucerne Park Road

Northbound
NBT

NBR

Total
0

SBU

SBL

~

Southbound
SBT

VEHICLE TURNING MOVEMENT COUNT

CITY:

INTERSECTING ROUTE:
DATE OF COUNT:

ROAD CONDITION:

EASTBOUND APPROACH:
WESTBOUND APPROACH:
COUNT PERIODS:

SBR

Winter Haven

Old Lucerne Park Road
1/30/18

Good

SR 544

SR 544

COUNTY:
MILEPOST:
COMPLETED BY:
DATE COMPLETED:

7:00 - 9:00 AM, 10:00 AM - 12:00 PM, 1:00 - 5:00 PM

HEAVY VEHICLES (TRUCKS + BUSSES)

Total
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FLORIDA DEPARTMENT OF TRANSPORTATION

SUMMARY OF VEHICLE MOVEMENTS

SECTION: 16140000 ary: Winter Haven COUNTY: Polk
STATE ROUTE: SR 544 INTERSECTING ROUTE: Old Lucerne Park Road MILEPOST: 8.965
(OBSERVER: FDA DATE: 1/30/18 COMPLETED BY: cp
WEATHER: Good ROAD CONDITION: Good DATE COMPLETED: 2/7/18
REMARKS:
Old Lucerne Park Road 1
SOUTHBOUND APPROACH
R [LR
0 1
SR 544 L J L 1| R SR 544
EASTBOUND APPROACH 1011 — «— 1T 1 WESTBOUND APPROACH
R| O 4\' r 0 L
0 0
N/A
L T
NORTHBOUND APPROACH
0
TIME NORTHBOUND SOUTHBOUND TOTAL EASTBOUND WESTBOUND TOTAL
BEGIN/END u L T R TOT u L T R ToT N/S u L T R TOT u L T R ToT E/W
7:00 - 8:00 0 0 0 0 0 0 174 0 5 179 179 0 2 473 0 475 0 0 520 89 609 1,084
8:00 - 9:00 0 0 0 0 0 0 179 0 6 185 185 0 1 421 0 422 0 0 495 96 591 1,013
10:00 - 11:00 0 0 0 0 0 0 146 0 14 160 160 0 12 396 0 408 0 0 425 139 564 972
11:00 - 12:00 0 0 0 0 0 0 153 0 10 163 163 0 26 369 0 395 0 0 414 154 568 963
13:00 - 14:00 0 0 0 0 0 0 173 0 10 183 183 0 2 462 0 464 0 0 422 198 620 1,084
14:00 - 15:00 0 0 0 0 0 0 163 0 5 168 168 0 19 469 0 488 0 0 531 202 733 1,221
15:00 - 16:00 0 0 0 0 0 0 156 0 8 164 164 0 21 528 0 549 0 0 527 206 733 1,282
16:00 - 17:00 0 0 0 0 0 0 126 0 4 130 130 0 12 537 0 549 0 0 480 219 699 1,248
TOTAL 0 0 0 0 0 0 1,270 0 62 1,332 | 1,332 0 95 3,655 0 3,750 0 0 3814 | 1303 | 5117 | 8,867
Percentage 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | 953% | 0.0% 4.7% | 100.0% | N/A 0.0% 25% | 97.5% | 0.0% | 100.0% | 0.0% 0.0% | 745% | 255% | 100.0% | N/A
0 0 0 0 0 0 179 0 14 185 185 0 26 537 0 549 0 0 531 219 733 1,282
Minimum 0 0 0 0 0 0 126 0 4 130 130 0 1 369 0 395 0 0 414 89 564 963
Total Heavy Veh 0 0 0 0 51 0 1 52 52 1 326 0 327 320 a4 364 691
% Heavy Veh 0.0% 0.0% 0.0% 0.0% 4.0% 0.0% 1.6% 3.9% 3.9% 1.1% 8.9% 0.0% 8.7% 8.4% 3.4% 7.1% 7.8%




FLORIDA DEPARTMENT OF TRANSPORTATION

PEDESTRIAN MOVEMENT SUMMARY

SECTION 16140000 CITY Winter Haven
STATE ROUTE SR 544 INTERSECTING ROUTE Old Lucerne Park Road
OBSERVER FDA DATE OF COUNT 1/30/18
COUNTY Polk WEATHER Good
MILEPOST 8.965 COMPLETED BY ZCP
COUNT HOURS 7:00 - 9:00 AM, 10:00 AM - 12:00 PM, 1:00 - 5:00 PM DATE 2/7/18

SR 544

Old Lucerne Park Road

8:00- 10:00- 11:00- 13:00- 14:00- 15:00- 16:00-

9:00 11:00 12:00 14:00 15:00 16:00 17:00 Total
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 \
—j SOUTHBOUND APPROACH

0 0 0 0
0 0 0 0
0 0 0 z z 0
< <
le) o
0 0 0 « -3 0
o a
[-% [-%
< <
0 0 0 o 0
S g
3 ]
0 0 0 Q @ 0
5 iy
2 w
0 0 0 ui = 0
0 0 0 0
0 0 0 0
NORTHBOUND APPROACH
8:00- 10:00- 11:00- 13:00- 14:00- 15:00- =
9:00 11:00 12:00 14:00 15:00  16:00 : (

N/A

SR 544




FLORIDA DEPARTMENT OF TRANSPORTATION

BICYCLE MOVEMENT SUMMARY

SECTION 16140000 CITY Winter Haven
STATE ROUTE SR 544 INTERSECTING ROUTE Old Lucerne Park Road
OBSERVER FDA DATE OF COUNT 1/30/18
COUNTY Polk WEATHER Good
MILEPOST 8.965 COMPLETED BY ZCP
COUNT HOURS 7:00 - 9:00 AM, 10:00 AM - 12:00 PM, 1:00 - 5:00 PM DATE 2/7/18

SR 544

Old Lucerne Park Road

8:00- 10:00- 11:00- 13:00- 14:00- 15:00- 16:00-

9:00 11:00 12:00 14:00 15:00 16:00 17:00 Total
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 \
—j SOUTHBOUND APPROACH

0 0 0 0
0 0 0 0
0 0 0 z z 0
< <
le) o
0 0 0 5 -3 0
o a
[-% [-%
< <
0 0 0 o 0
S g
3 ]
0 0 0 Q @ 0
5 iy
2 w
0 0 0 ui = 0
0 0 0 0
0 0 0 0
NORTHBOUND APPROACH
8:00- 10:00- 11:00- 13:00- 14:00- 15:00- =
9:00 11:00 12:00 14:00 15:00  16:00 : (

N/A

SR 544




Faller, Davis & Associates, Inc.

SR 544 at Old Lucerne Park Road

Stop Sign Delay Study

7:00 -8:00

2301 Maitland Center Parkway, Suite 265

Maitland, Florida 32751

L | No. Joined Queue Released From Delay

n. Queue

112 07:01:56 07:01:58 2

1]3 07:02:15 07:02:23 8 |

1]4 07:02:26 07:02:28 2 \

115 07:02:32 07:02:41 9 |

116 07:02:33 07:02:54 21 |

1]7 07:03:03 07:03:22 19 \

1]8 07:03:05 07:03:27 22 |

1]9 07:03:19 07:03:50 31 |
1110 07:04:21 07:04:26 5 [

111 07:04:39 07:04:46 7 |

1 [12 07:04:43 07:04:48 5 \

1113 07:05:00 07:05:02 2 \

1 ]14 07:05:41 07:05:47 6

1]15 07:05:54 07:06:00 6

1]16 07:05:57 07:06:04 7

1 [17 07:06:05 07:06:12 7

1]18 07:06:36 07:06:40 4 [

1]19 07:07:09 07:08:20 71

1120 07:07:12 07:08:21 69

1|21 07:07:19 07:08:22 63

1]22 07:07:33 07:08:24 51

1]23 07:08:12 07:08:47 35 \
1]24 07:08:36 07:08:54 18 [

1]25 07:08:36 07:09:22 46

1]26 07:09:44 07:09:47 3 [

1 ]27 07:10:05 07:10:18 13 |

1]28 07:11:08 07:11:35 27 |

1 ]29 07:11:22 07:11:48 26 [
1130 07:11:23 07:11:50 27 |

1 |31 07:11:44 07:12:08 24 \
1132 07:11:56 07:12:08 12

1133 07:11:58 07:12:31 33 |
1 134  |07:12:03 07:12:33 30 \
1135 07:12:15 07:12:48 33 |
1136 07:12:21 07:12:49 28

1 ]37 07:12:22 07:12:50 28

1138 07:12:24 07:13:05 41

1139 07:12:28 07:13:07 39 |
1[40 07:12:43 07:13:11 28 \

1 |41 07:12:55 07:13:33 38 |
1142 07:12:57 07:13:34 37 |
1143 07:13:16 07:13:35 19 \

1 |44 07:13:17 07:13:38 21 |

1145 07:13:46 07:13:53 7 \

1146 07:13:57 07:14:13 16 \

1|47 07:14:20 07:14:47 27 |
1148 07:14:44 07:14:48 4 [

1149 07:15:19 07:15:25 6

1150 07:15:23 07:15:29 6

1151 07:15:39 07:15:45 6

1|52 07:15:42 07:15:53 11 |

1153 07:15:51 07:16:09 18 |

1 |54 07:16:02 07:16:09 7 \

1155 07:16:02 07:16:47 45

1|56 07:16:39 07:16:48 9 \

1|57 07:16:45 07:16:56 11

1|58 07:17:30 07:17:41 11

1.]59 07:17:32 07:17:49 17 |

1160 07:17:36 07:18:11 35 \
1 |61 07:17:38 07:18:18 40

File Name
Site Code
Start Date
Page No

: 475.84 AMSSDS
: 00000000

: 3/14/2018

1



Faller, Davis & Associates, Inc.

2301 Maitland Center Parkway, Suite 265

Maitland, Florida 32751

File Name
Site Code
Start Date
Page No

L | No. Joined Queue Released From Delay

n. Queue

1]62 07:18:02 07:18:18 16

1163 07:18:04 07:18:20 16

1|64 07:18:06 07:18:41 35 |

1165 07:18:09 07:18:42 33 |

1166 07:18:44 07:18:49 5 \

1|67 07:19:23 07:19:27 4 \

1|68 07:19:29 07:19:40 11 |

1169 07:19:34 07:19:49 15 |

1170 07:19:47 07:19:52 5 \

1171 07:20:15 07:20:22 7 |

172 07:21:27 07:21:28 1 \

1173 07:21:30 07:21:54 24 \

1174 07:21:32 07:21:57 25 |

1175 07:21:53 07:22:07 14 |

1]76 07:22:13 07:22:23 10 \

1177 07:22:26 07:22:29 3 \

1.]78 07:22:43 07:22:47 4 |

1179 07:22:46 07:23:01 15 |

1180 07:22:59 07:23:04 5 \

181 07:24:10 07:25:07 57

1182 07:24:13 07:25:24 71

1183 07:24:31 07:25:48 77 |

1|84 07:25:22 07:26:06 44

185 07:25:26 07:26:15 49

1186 07:26:11 07:26:20 9 \

1187 07:27:54 07:28:04 10

1.]88 07:28:02 07:28:12 10

1189 07:28:03 07:28:14 11 |

1190 07:28:15 07:28:21 6 \

191 07:29:06 07:29:19 13 \

1[92 07:29:33 07:29:47 14 \

1]93 07:29:33 07:29:51 18 \

1 |94 07:29:40 07:30:03 23 |

1]95 07:30:06 07:30:15 9 |

1]96 07:30:10 07:30:18 8 \

1|97 07:30:37 07:31:12 35 |

1] 98 07:30:38 07:31:28 50

1[99 07:30:52 07:31:34 42

1 [100 | 07:31:01 07:31:37 36 \

1 [101 | 07:32:08 07:33:20 72

1 [102  [07:32:20 07:33:22 62

1 [103 [ 07:33:02 07:33:33 31 \

1 [104 [07:33:24 07:33:53 29 \

1 [105 [07:33:57 07:34:17 20 \

1 [106 | 07:34:09 07:34:23 14 \

1 [107 [07:34:52 07:35:00 8 \

1 [108 [ 07:34:54 07:35:00 6 [

1 [109 [07:36:12 07:36:28 16 |

1 [110 [ 07:36:51 07:37:15 24 |

1111 [07:37:16 07:37:23 7 [

1 112 [07:37:21 07:37:39 18 |

1 [113 [07:37:32 07:37:42 10 [

1 [114 [ 07:37:44 07:38:24 40

1 [115 [ 07:37:59 07:38:42 43

1 [116 [ 07:38:20 07:38:56 36 \

1 [117 [ 07:39:05 07:39:10 5 [

1 [118 [07:39:18 07:39:26 8 |

1 [119 [07:39:21 07:39:37 16 |

1 [120 | 07:39:31 07:39:40 9 \

1 [121 [07:39:43 07:39:58 15

1 1122 | 07:39:48 07:40:03 15

1 1123 | 07:40:14 07:40:33 19 |

: 475.84 AMSSDS
: 00000000

: 3/14/2018

12



Faller, Davis & Associates, Inc.

2301 Maitland Center Parkway, Suite 265

Maitland, Florida 32751

File Name :475.84 AMSSDS
Site Code : 00000000
Start Date : 3/14/2018
PageNo :3

L | No. Joined Queue Released From Delay

n. Queue

1 [124 [07:40:26 07:40:45 19

1 [125 [07:40:32 07:40:47 15 \

1 [126 | 07:40:36 07:40:58 22 |

1 [127 [ 07:40:49 07:41:00 11 \

1 [128 [07:41:36 07:41:52 16 |

1 1129 |07:42:09 07:42:21 12 \

1 [130 [07:42:14 07:42:24 10

1 [131 [07:42:19 07:42:29 10

1 [132 [07:42:35 07:42:45 10

1 1133 | 07:42:54 07:43:25 31 |

1 [134 [ 07:43:08 07:43:34 26

11135 | 07:43:11 07:43:37 26

1136 | 07:43:13 07:43:47 34 \

1 [137 | 07:43:18 07:43:56 38 |

1. [138 | 07:43:21 07:45:07 106

11139 [07:43:23 07:45:09 106

1 [140 [07:43:44 07:45:11 87

1 [141 [ 07:44:23 07:45:27 64

1 [142 [ 07:44:31 07:45:29 58

1 [143 [ 07:44:40 07:45:50 70

1 [ 144 [07:45:14 07:47:12 118

1 [145 [07:45:37 07:47:16 99

1 1146 | 07:45:39 07:47:25 106 |

1 1147 | 07:46:00 07:47:29 89 \

1 1148 07:46:21 07:47:57 96

11149 [07:46:33 07:48:14 101 \

1 [150 |07:46:35 07:48:53 138

1 151 07:48:19 07:49:04 45

1 [152 [ 07:49:16 07:49:40 24

1 [153 | 07:49:26 07:50:06 40

1 [154 | 07:50:18 07:50:56 38 \

1 [155 | 07:50:26 07:51:24 58

1 [156 | 07:51:01 07:51:25 24 \

1 [157 | 07:51:26 07:51:32 6 \

1 [158 | 07:51:48 07:52:09 21 |

1 [159 | 07:52:07 07:52:16 9 \

1 [160 | 07:52:54 07:53:06 12 \

1 [161 | 07:53:04 07:53:21 17 |

1 [162 | 07:53:10 07:54:07 57

1 [163 [ 07:53:10 07:54:27 77 |

1 [164 [07:53:12 07:54:28 76 [

1 ]165 [07:53:12 07:54:38 86 |

1 ]166 | 07:54:11 07:54:44 33 \

1 [167 | 07:55:20 07:55:52 32 \

1 [168 | 07:55:42 07:56:01 19

1 [169 | 07:55:44 07:56:38 54

1 [170 [ 07:55:59 07:56:51 52

1 171 | 07:56:08 07:57:40 92 |

1 [172 | 07:56:12 07:57:43 91 [

1 [173 | 07:56:17 07:57:49 92 |

1 [174 | 07:56:21 07:57:49 88 \

1 [175 | 07:57:05 07:57:50 45

1 [176 | 07:57:05 07:58:08 63

1 [177 |o7:57:12 07:58:19 67

1 [178 | 07:57:56 07:58:33 37 \

1 [179 [07:59:28 07:59:58 30 \

1 [180 [07:59:33 08:00:00 27 \



Summary Information:

Faller, Davis & Associates, Inc.

2301 Maitland Center Parkway, Suite 265
Maitland, Florida 32751

07:00:00 - 08:00:00 Southbound
Total Vehicle Count: 179
Delayed Vehicle Count: 179
Through Vehicle Count: 0
Average Stopped Time: 31.24
Maximum Stopped Time: 138
Min. Secs. for Delay: 0
Average Queue: 1.60
Queue Density: 2.45
Maximum Queue: 7
Delay in Vehicle Hour: 1.61
Total Delay: 5592

File Name
Site Code
Start Date
Page No

: 475.84 AMSSDS
: 00000000

: 3/14/2018

4



Faller, Davis & Associates, Inc.

2301 Maitland Center Parkway, Suite 265

Maitland, Florida 32751

SR 544 at Old Lucerne Park Road File Name :475.84 PMSSDS

Stop Sign Delay Study Site Code : 00000000

15:00 - 16:00 Start Date : 3/14/2018
Page No :1

L | No. Joined Queue Released From Delay

n. Queue

1]4 15:00:00 15:01:07 67

115 15:00:02 15:01:15 73

116 15:00:41 15:01:38 57

1]7 15:00:52 15:01:47 55

1]8 15:00:54 15:01:48 54

1]9 15:01:29 15:01:49 20 \

1110 15:01:40 15:01:50 10 \

1111 15:01:54 15:02:01 7 \

112 15:01:55 15:02:05 10 |

1113 15:02:00 15:02:06 6 [

114 15:02:02 15:02:57 55

1]15 15:02:49 15:03:14 25 \

1]16 15:03:10 15:03:44 34 |

117 15:03:35 15:03:47 12

1118 15:03:41 15:04:15 34 |

1]19 15:03:46 15:04:16 30 \

1120 15:04:02 15:04:27 25 \

1|21 15:04:24 15:04:44 20 [

1 ]22 15:04:25 15:04:51 26 |

1]23 15:05:01 15:05:09 8 [

1]24 15:05:17 15:05:34 17 |

1]25 15:05:22 15:05:42 20 |

1]26 15:05:34 15:05:43 9 [

1 ]27 15:06:00 15:06:30 30 |

1]28 15:06:09 15:06:41 32 |

1]29 15:07:00 15:07:04 4 [

1]30 15:07:58 15:08:21 23

1 |31 15:08:00 15:08:23 23

1]32 15:08:50 15:08:56 6 \

1]33 15:09:03 15:10:05 62

1 ]34 15:09:30 15:10:33 63

1]35 15:09:43 15:10:35 52

1]36 15:09:52 15:11:14 82

1 ]37 15:10:32 15:11:15 43

1]38 15:11:24 15:11:54 30

1]39 15:12:03 15:12:33 30

1[40 15:12:18 15:13:07 49

1 |41 15:12:40 15:14:30 110

1] 42 15:13:23 15:14:31 68

1 ]43 15:14:19 15:14:39 20 \

1144 15:15:03 15:15:40 37 |

1 ]45 15:15:20 15:16:02 42

1 |46 15:16:32 15:16:43 11 [

1|47 15:16:39 15:16:56 17 |

1|48 15:17:01 15:17:21 20 |

1 [ 49 15:17:06 15:17:29 23 \

1150 15:17:27 15:18:02 35 |

1 [51 15:18:19 15:18:41 22 \

1 ]52 15:18:54 15:19:06 12 \

1153 15:19:09 15:19:43 34 |

1|54 15:20:53 15:21:06 13 |

1]55 15:21:12 15:21:23 11 \

1|56 15:21:51 15:21:59 8 |

1|57 15:21:57 15:22:00 3 \

1]58 15:22:10 15:22:33 23

1159 15:23:26 15:23:35 9 \

1160 15:24:13 15:26:03 110 |

1 61 15:24:30 15:26:09 99

1]62 15:24:33 15:26:16 103 |

1]63 15:24:48 15:26:20 92 |




Faller, Davis & Associates, Inc.

2301 Maitland Center Parkway, Suite 265
Maitland, Florida 32751

File Name :475.84 PMSSDS
Site Code : 00000000
Start Date : 3/14/2018
PageNo :2

L | No. Joined Queue Released From Delay

n. Queue

1 |64 15:24:54 15:26:23 89

1165 15:25:09 15:26:32 83 |

1]66 15:25:23 15:26:44 81 |

1|67 15:25:43 15:26:56 73 |

1 168 | 15:26:11 15:27:00 49 \

1169 15:26:11 15:27:22 71 |

1]70 15:27:23 15:27:34 11

1171 15:27:35 15:28:24 49 |

1172 15:28:14 15:28:45 31 |

1]73 15:28:21 15:28:49 28 \

1]74 15:28:32 15:29:43 71 |

1175 15:29:32 15:29:53 21

1]76 15:29:41 15:30:02 21

1|77 15:29:50 15:31:07 77 |

1]78 15:30:37 15:31:15 38 [

1]79 15:31:19 15:32:22 63

1180 15:31:49 15:32:33 44 \

181 15:32:16 15:32:37 21 \

1]82 15:32:42 15:32:52 10 \

183 15:33:14 15:33:31 17 |

1|84 15:33:21 15:33:33 12 \

185 15:33:26 15:34:39 73

1.]86 15:34:16 15:34:40 24 \

1187 | 15:34:26 15:35:01 35 \

188 15:34:32 15:35:12 40 |

1189 15:34:52 15:35:33 41 \

1190 15:35:04 15:36:12 68

1191 15:35:08 15:36:42 94

1192 15:35:10 15:37:21 131 |

1]93 15:35:41 15:37:38 117 \

1|94 15:35:43 15:38:04 141 |

1]95 15:36:24 15:38:11 107 \

1|96 15:36:25 15:38:19 114 \

1|97 15:36:25 15:38:20 115 |

1|98 15:36:35 15:38:21 106 |

1[99 15:37:14 15:38:25 71 \

1 [100 [15:37:18 15:38:39 81 \

1. [101  [15:37:35 15:38:40 65 |

1 [102  [15:38:17 15:38:42 25

1 [103 [15:38:32 15:40:38 126 |

1 [104 [15:38:36 15:40:38 122 \

1 [105 [15:39:29 15:41:01 92

1 [106 [ 15:40:25 15:42:46 141 |

1 [107  [15:40:32 15:42:46 134

1 [108 [15:40:33 15:42:47 134

1 [109 [15:40:33 15:42:52 139 |

1 [110 [15:42:21 15:42:57 36 [

1111 [15:42:23 15:43:03 40 |

1112 [15:42:31 15:43:12 41 |

1 [113 [15:42:36 15:43:15 39 \

1 [114 [15:44:40 15:44:54 14 [

1 [115 [ 15:44:40 15:45:11 31 |

1 [116 [ 15:44:53 15:45:21 28 \

1 [117 [ 15:45:06 15:45:30 24 \

1 118 [15:45:19 15:45:35 16 [

1 [119 [15:45:23 15:45:49 26 |

1 [120 [15:45:24 15:45:56 32 |

1 [121 [15:45:32 15:45:58 26 \

11122 | 15:46:02 15:46:08 6 \

1 [123 [15:46:03 15:46:15 12 |

1 [ 124 [15:46:06 15:46:16 10 |

1 [125 [15:46:13 15:46:19 6 |



Faller, Davis & Associates, Inc.

2301 Maitland Center Parkway, Suite 265
Maitland, Florida 32751

File Name :475.84 PMSSDS
Site Code : 00000000
Start Date : 3/14/2018
PageNo :3
L | No. Joined Queue Released From Delay
n. Queue
11126 | 15:46:31 15:46:39 8
1 1127 | 15:46:39 15:46:44 5
11128 |15:46:42 15:46:47 5
11129 [15:47:10 15:47:18 8 \
1 1130 |15:47:16 15:47:27 11 |
1 1131 | 15:48:25 15:49:08 43
1 1132 [15:49:21 15:49:29 8 \
1 [133 [ 15:50:04 15:50:20 16 \
1 1134 |15:50:53 15:51:10 17 |
11135 |15:51:24 15:51:43 19 |
11136 | 15:51:36 15:52:21 45
1 1137 [ 15:52:02 15:52:29 27 \
1 [138  [15:52:10 15:52:38 28 \
11139 |15:52:11 15:52:43 32 |
1 1140 [15:52:12 15:53:04 52
1 [141  [15:53:19 15:53:39 20 \
1 1142 [15:53:22 15:53:54 32 |
1 [143 [15:53:28 15:53:59 31 \
1 1144 |15:53:44 15:54:19 35 \
11145 |15:54:03 15:55:10 67
1 1146 | 15:54:06 15:55:19 73
1 1147 | 15:54:26 15:56:31 125
1 1148 | 15:55:01 15:56:49 108 |
1 1149 | 15:55:16 15:57:02 106 |
1 1150 15:55:35 15:57:09 94
1 [151 [ 15:55:55 15:57:11 76 \
1 1152 | 15:56:11 15:57:11 60
1 1153 15:56:15 15:57:22 67
1 154 15:56:23 15:57:36 73
1 1155 15:56:25 15:58:03 98
11156 | 15:57:38 15:59:12 94 |
1 1157 | 15:58:33 15:59:14 41
1 1158 |15:58:38 15:59:39 61
11159 |15:59:33 15:59:56 23
11160 | 15:59:36 15:59:59 23
Summary Information:
15:00:00 - 16:00:00 Southbound
Total Vehicle Count: 158
Delayed Vehicle Count: 158
Through Vehicle Count: 0
Average Stopped Time: 47.18
Maximum Stopped Time: 141
Min. Secs. for Delay: 0
Average Queue: 2.07
Queue Density: 2.65
Maximum Queue: 9
Delay in Vehicle Hour: 2.07
Total Delay: 7455




Appendix C
CAP-X and SPICE Analysis Summary Sheets



Table 1: Stage 1 ICE Analysis Summary - Old Lucerne Park Road (East) Intersection

2045 V/C Ratios Life-Cycle Crashes SSI Scores
AM Peak PM Peak Opening Design

Intersection Type Hour Hour Total Fatal & Injury Year Year
Two-Way Stop Control 84.26 74.43 111 32 49 26
All-Way Stop Control 2.65 2.59 69 19 87 78
Traffic Signal 0.71 0.62 174 59 71 52
Continuous Green-T 0.71 0.61 167 50 78 61
Unsignalized RCUT 5.60 2.33 n/a n/a 69 50
Signalized RCUT 0.73 0.64 353 92 77 61
Median U-Turn 0.73 0.65 148 41 n/a n/a
Roundabout (2EW x 1NS) 1.17 0.82 157 31 86 75
Roundabout (2EW x 2NS) 1.08 0.82 157 31 86 75

Red font denotes a v/c ratio > 1.00

Lowest number of crashes of all alternatives analyzed
n/a = No Safety Performance Function (SPF) available




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/0Id Lucerne Park Road (East End)
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 3
Which leg is the minor street? N
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 33 1532 0 5.00% 0.00%
Westbound 0 0 1774 134 5.00% 0.00%
Southbound 0 237 0 72 7.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rthrzgso\I/(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle Transit
Accommodation Accommodation Accommodatio
s s ns

Overall vic VIC Multimodal

TYPE OF INTERSECTION Ratio Ranking Score

Traffic Signal
Continuous Green TN 0.71
—Signalized Restricted Crossing U-Turn 0.73
E-W :
Median U-Turn E-W 0.73
2X2 1.08
1NS X 2EW 1.17
All-Way Stop Control 2.65
—Unsignalized Restricted Crossing U- 5.60
Turn E-W . :
Two-Way Stop Control E-W 84.26 . _




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/0Id Lucerne Park Road (East End)
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 3
Major Street Direction: East-West
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 33 1532 0 5.00% 0.00%
Westbound 0 0 1774 134 5.00% 0.00%
Southbound 0 237 0 72 7.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Detailed Report - Page 2 of 4

Capacity Analysis for Planning of Junctions

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UTLTTIRIUILTITIRIUTLTITIRIUILTITIR
Traffic Signal FULL 0(0fO 1(0(1 1120 021
Two-Way Stop Control EW 0/0]0 101 1720 021
All-Way Stop Control FULL 0/0]0 101 1720 021
Continuous Green T !_ 1 1 1] 2 2|1
Signalized Restricted Crossing U-Turn E-W 0 1]11[(1]2[0]o0f[0]2[1
oTeTgT TESTCTET TSSO T E W 0 1[1[1][2[0][0[0][2]1
Median U-Turn E-W 0] 0 011 2] 0] 1 21
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UIL[TIRJUJLITIRIUIL[TIR[UILIT[R




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4
Re 0 0 0 dabo e e 0
L] (2} (2}
E c c
Zone 1 Zone 2 Zone 4 Zone 5 5% 2 2
one one one one 8" o ® = ®
Zone 3 (East; = -] = ®
TYPE OF INTERSECTION Sheet (lonh) {South) €=l wesy (Center) | Overallvie | 28 | 86 | 2%
Ratio s E = g E
BE o E - E
a © o o
g 8 g
cv | vic [cwv | vic [cwv | vic | cLv | vic | cLv | vic < < <
Traffic Signal FULL 1250 | 0.71 0 Fair Falr Good
Two-Way Stop Control E-W B4.26 B4.26 Falr Good
All-Way Stop Control FULL B Good Good Good
Continuous Green T N 1236 | 071 0 Good
Signalized Restricted Crossing U-Turn E-W 1321 | 0.73 932 | 052 | 1002 | 0.56 | 1140 | 0.63 0 Goed Good Falr
Unsignalized Restricted Crossing U-Turn E-W 86 60 1863 | 0.00 | 2004 | 0.00 | 1644 | 0.85 60 Fair Falr Falr
Median U-Turn E-W 1046 | 058 | 1140 | 063 | 1321 | 073 | Goad Good Falr




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

< O O UdiDO
0 (2] (2]
e c c
c 2 9] 9]
= = -
TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic E -'.; § § E §
ROUNDABOUT Ratio 2E | 2E | EE
o E o E - £
a o o o
o Q Q
Q Q Q
Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane 3 < < <
ANS X 2EW 0.75 0.79 0.00 0.74 0.79 Fair Good Good
2X2 08 0.27 0.74 0.79 0.00 0.00 0.75 0.79 D Fair Good Good

Results for Interchanges

Zone 1 (Rt}Zone 2
Mrg) Mrg)

(Lt} Zone3 Zone 4 Zone 5 (Lt}Zone 6 (Rt
(Ctr.1) (Ctr. 2) Mrg) Mrg)

Overall vic

TYPE OF INTERCHANGE .
Ratio

Pedestrian
Accommodations

Bicycle
Accommodations
Transit
Accommodations

cv | vie [ewv | wie [ ewv | wic [ ewv | vic | cuv | vie CLV| wcl




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/0Id Lucerne Park Road (East End)
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 3
Which leg is the minor street? N
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 83 1682 0 3.00% 0.00%
Westbound 0 0 1511 265 4.00% 0.00%
Southbound 0 176 0 30 7.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rthrzgso\I/(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle Transit

Ol T vl plultimoca Accommodation Accommodation Accommodatio

TYPE OF INTERSECTION Ratio Ranking Score

s s ns
Continuous Green TN 0.61 1
Traffic Signal 0.62 2 4.8
—Signalized Restricted Crossing U-Turn
EW 0.64 3 6.3
Median U-Turn E-W 0.65 4 6.3
1NS X 2EW 0.82 5 5.6
2X2 0.82 5 5.6
—UnsignaNnzed Restricted Crossing U-
Tumn E.W 2.33 7 4.4
All-Way Stop Control 2.59 8 6.7
Two-Way Stop Control E-W 74.43 9 3.7 _




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4
Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/0Id Lucerne Park Road (East End)
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 3
Major Street Direction: East-West
Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 83 1682 0 3.00% 0.00%
Westbound 0 0 1511 265 4.00% 0.00%
Southbound 0 176 0 30 7.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rlhl;zgﬁo\llglume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Detailed Report - Page 2 of 4

Capacity Analysis for Planning of Junctions

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UTLTTIRIUILTITIRIUTLTITIRIUILTITIR
Traffic Signal FULL 0(0fO 1(0(1 1120 021
Two-Way Stop Control EW 0/0]0 101 1720 021
All-Way Stop Control FULL 0/0]0 101 1720 021
Continuous Green T !_ 1 1 1] 2 2|1
Signalized Restricted Crossing U-Turn E-W 0 1]11[(1]2[0]o0f[0]2[1
oTeTgT TESTCTET TSSO T E W 0 1[1[1][2[0][0[0][2]1
Median U-Turn E-W 0] 0 011 2] 0] 1 21
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UIL[TIRJUJLITIRIUIL[TIR[UILIT[R




Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4
Re 0 0 0 dabo e e 0
L] (2} (2}
= c c
Zone 1 Zone 2 Zone 4 Zone 5 5% g g
one one one one T o ® = ®
Zone 3 (East; = -} = ®
TYPE OF INTERSECTION Sheet {orth) {South) €201 west) (Center) Overallvic | 28 | 25 | 2%
Ratio 3E| 8| s¢g
e o E - E
a © o o
8 8 8
cv | vic [cwv | vic |cLv | vic | cLv | vic [ cLv | vic < < <
Traffic Signal FULL 1083 | 0.62 0.6 Fair Falr Good
Two-Way Stop Control E-W : 4.4 Falr Good
All-Way Stop Control FULL : g Good Good Good
Continuous Green T N 1073 | 0.61 0.6 Good
Signalized Restricted Crossing U-Turn E-W 1044 | 0.58 960 | 0.53 924 | 0.51 | 1144 | 0.64 0.6 Goed Good Falr
Unsignalized Restricted Crossing U-Turn E-W 1920 | 0.00 | 1847 | 0.00 | 1817 | 0.73 Fair Falr Falr
Median U-Turn E-W 1030 | 0.57 | 1144 | 0.64 | 1167 | 0.65 0.6 Good Good Falr




Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

0 (2] (2]

e c c

e 2 9] 2

= = -

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic E -'.; § § E §
ROUNDABOUT Ratio 2E | 2E | EE
o E o E - E

a © o o

o Q Q

Q Q Q

Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane 3 < < <

ANS X 2EW 0.61 0.78 0.82 0.00 0.72 0.76 0.82 Fair Good Good
2X2 0.61 0.09 o072 0.76 0.00 o.00 0.78 0.82 0.82 Fair Good Good

Results for Interchanges

Zone 1 (Rt}Zone2 (Lt] Zone3 Zone 4 Zone5 (LtjZone6 (Rt}
Mrg) Mrg) (Ctr. 1) (Ctr. 2) Mrg) Mrg) Overall vic

TYPE OF INTERCHANGE Sheet .
Ratio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

CLV | VIC | CLV | VIC | CLV | VIC [ CLV | VIC | CLV | VIC CLV| viC




Federal Highway Administration (FHWA)

Safety Performance for Intersection Control Evaluation Tool

Results

Summary of crash prediction results for each alternative

Project Information

Project Name: |SR 544 PD&E Study from MLK Bivd to SR 17 Intersection Type At-Grade Intersections
Intersection: SR 544/0Id Lucerne Park Road (East End) Opening Year 2025
[Agency: FDOT District One Design Year 2045
Project Reference: FPID No.: 440273-1-22-01 Facility Type On Urban and Suburban Arterial
city: Polk County [Number of Legs 3leg
state: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 7/8/2022 # of Major Street Lanes (both directions) S or fewer
Analyst: AIM Engineering & Surveying, Inc. Major Street Approach Speed Less than 55 mph
Crash Prediction Summar
- a S5l Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction | 5o, o o¢ prediction Design
Range? Open Year| "\ Rank
Total 5.59 1095 173.64 "
Traffic Signal
e Fatal & Injury 1.95 3.65 58.84 6 Yes Calibrated SPF 71| 52 5
Total 360 6.94 110.79 h
Minor Road Stoj ——— Yes Calibrated SPF w/ EB
P Fatal & Injury 1.05 2.00 3198 3 / 49 | 26 7
2.56 398 68.98
All Way Stop |—rotal | 1 N/A N/A 87 | 718 il
Fatal & Injury. 071 1.07 18.80 =L =2
5.36 9.63 156.91 I
2 lanelRotindabouti|— ool | 2 No Uncalibrated SPF 86 75 2
Fatal & Injury 1.00 201 3135 =2 | 2
Total 275 931 147.60
Median U-Turn (MUT) ~ [———— N/A CMF _ - -
() Fatal & Injury 1.36 255 41.19 4 / = =
signalized RCUT | Total | .27 2233 35311 7 Yes Uncalibrated SPF 77 61 . 3
Fatal & Injury. 3.00 571 91.77 L] 2=
. Total No SPF No SPF No SPF ) I
u lized ROUT  frmee——— -
nsignalize: EEEIET No sPF NoSPF No spF }» Yes Uncalibrated SPF 69 50 6
Continuous Green-T Total 537 1052 166.70 I .
Intersection Fatal & Injury 1.66 3.10 50.01 5 N/A CMF 78 | 681 4
Total No SPF No SPF No SPF
Other 1* P - - - -
Fatal & Injury No SPF No SPF No SPF N/A CMF
Total No SPF No SPF No SPF
Other 2* P - - - -
Fatal & Injury No SPF No SPF No SPF N/A CMF




Appendix D
SYNCHRO and SIDRA Analysis Summary Sheets



Table 2: Design Year (2045) Peak Hour Operational Analysis Summary - Old Lucerne Park Road (East) Intersection

AM Peak Hour

Signalized Intersection Roundabout
Intersection Movement v/C Avg. Delay LOS v/C Avg. Delay LOS
SBLT 0.79 55.5 E 0.71 51.3 F
SB RT 0.16 22.3 C 0.71 46.7 E
SB Approach n/a 47.7 D n/a 50.2 F
WB TH 0.94 30.8 C 0.77 15.1 C
Old Lucerne Park Rd |WB RT 0.11 0.5 A 0.77 15.2 C
(east end) WB Approach n/a 28.6 C n/a 15.1 C
EBLT 0.19 7.5 A 0.79 19.6 C
EB TH 0.69 11.0 B 0.79 19.0 C
EB Approach n/a 11.0 B n/a 19.0 C
ALL n/a 22.9 C n/a 19.6 C
PM Peak Hour
Signalized Intersection Roundabout
Intersection Movement V/C Avg. Delay LOS V/C Avg. Delay LOS
SBLT 0.63 45.8 D 0.34 19.1 C
SB RT 0.06 12.7 B 0.34 17.6 C
SB Approach n/a 41.0 D n/a 18.9 C
WB TH 0.80 20.1 C 0.73 13.6 B
Old Lucerne Park Rd |WB RT 0.21 0.7 A 0.73 13.8 B
(east end) WB Approach n/a 17.2 B n/a 13.6 B
EBLT 0.38 11.8 B 0.81 19.4 C
EBTH 0.73 10.9 B 0.81 18.8 C
EB Approach n/a 10.9 B n/a 18.8 C
ALL n/a 15.6 B n/a 16.4 C




Lanes, Volumes, Timings

15: SR 544 & Old Lucerne Park Rd. (East)

01/05/2021

¥y g w_
laneGroup  EBL EBT WBT WBR
Lane Configurations " 4 M ol
Traffic Volume (vph) 33 1532 1774 134
Future Volume (vph) 33 1632 1774 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900
Storage Length (ff) 425 250 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 11000 095 0850 :000 100 3:00
Frt 0.850 0.850
Fit Protected 0.950 0.950
Satd. Flow (prot) 1687 3438 3438 1509 1687 1508
Flt Permitted 0.067 0.950
Satd. Fiow (perm) 119 3438 3438 1509 1687 1509
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 141 8
Link Speed (mph) 30 30 30
Link Distance (ft) 9058 1011 169
Travel Time (s) 2069 230 3.8
Peak Hour Factor 095 095 09 095 095 095
Heavy Vehicles (%) 7% 5% 5% 7% 7% 7%
Adj. Flow (vph) 35 1613 1867 141 249 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 1613 1867 141 249 76
Turn Type pm+pt NA NA pm+ov  Prot pm+ov
Protected Phases 7 4 8 5 5 7
Permitted Phases 4 8 5
Detector Phase 7 4 8 5 5 7
Switch Phase
Minimum Initial (s) 50 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 00 2400 2400 2400 2400 110
Total Split (s) 150 740 590 260 260 150
Total Split (%) 15.0% 74.0% 59.0% 26.0% 26.0% 15.0%
Yellow Time (s) 4.5 4.5 4.5 45 4.5 45
All-Red Time (s) 1.5 1.5 1.5 155 1.5 15
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min  None
Act Effct Green (s) B350 63:5. 639 788  lE4 298
Actuated g/C Ratio 068 068 058 08 019 032
v/c Ratio 019 063 094 011 079 016
Control Delay 75 110 308 05 555, 223
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75 1.0 308 05 855 223
LOS A B C A B C
Approach Delay 110 286 47.7
Approach LOS B C D
Stops (vph) 10 851 1404 4 212 44

Build Alt. 2 2045 AM Peak

Synchro 11 Report
Page 1



Lanes, Volumes, Timings
15: SR 544 & Old Lucerne Park Rd. (East) 01/05/2021

_)'_'-1-—%_

Fuel Used(gal)

CO Emissions (g/hr) 170 76 291 46
NOx Emissions (g/hr) 33 15 57 9
VOC Emissions (g/hr) 39 18 67 11
Dilemma Vehicles (#) 0 0 0 0
Queue Length 50th (ft) 6 0 145 29
Queue Length 95th (ft) 16 9 #262 64
Internal Link Dist (ft) 89

Turn Bay Length (ft) 425 250 200
Base Capacity (vph) 234 2537 1991 1310 366 533
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.64 0.94 0.11 068 014
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 93

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94

Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  15: SR 544 & Old Lucerne Park Rd. (East)

Build Alt. 2 2045 AM Peak Synchro 11 Report
Page 2



Lanes, Volumes, Timings
15: SR 544 & Old Lucerne Park Rd. (East)

01/05/2021

Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations ¥ 4 M o % '
Traffic Volume (vph) 83 1682 1511 265 176 30
Future Volume (vph) 83 1682 1511 265 176 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ff) 425 250 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25

Lane Util. Factor U000 10:957 1 0:980 [ T.00IS 1006 1200
Frt 0.850 0.850
Flt Protected 0.950 0.950

Satd. Flow (prot) 1687 3505 3505 1509 1687 1509
FIt Permitted 0.075 0.950

Satd. Flow (perm) 133 3506 3505 1508 1887 1808
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 273 20
Link Speed (mph) 30 30 30

Link Distance (ft) 9058 1011 169

Travel Time (s) 2059 230 3.8

Peak Hour Factor 097 087 097 097 097 097
Heavy Vehicles (%) 7% 3% 3% % 7% 7%
Adj. Flow (vph) 86 1734 1558 273 181 31
Shared Lane Traffic (%)

Lane Group Flow (vph) 86 1734 1558 273 181 31
Turn Type pm+pt NA NA pm+ov  Prot pm+tov
Protected Phases 7 4 8 5 5 7
Permitted Phases 4 8 5
Detector Phase 7 4 8 5 5 7
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 1.0 240 240 240 240 1.0
Total Split (s) 150 740 590 260 260 150
Total Split (%) 15.0% 74.0% 59.0% 26.0% 26.0% 15.0%
Yellow Time (s) 45 45 4.5 45 4.5 4.5
All-Red Time (s) 1.5 1.5 17 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None  None Min Min  None
Act Effct Green (s) 574 574 473 701 145 284
Actuated g/C Ratio 068 068 05 083 017 034
vic Ratio 0387 0730 [0:80¢ 0210 0:63° 006
Control Delay 18 109 201 07 458 127
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.8 109 201 07 458 127
LOS B B C A D B
Approach Delay 109 17.2 41.0
Approach LOS B B D

Stops (vph) 27 949 1130 7 154 12

Build Alt. 2 2045 PM Peak

Synchro 11 Report
Page 1



Lanes, Volumes, Timings
15: SR 544 & Old Lucerne Park Rd. (East) 01/05/2021

Fuel Used(gal) _ 28 - 0
CO Emissions (g/hr) 434 8930 1701 151 191 13
NOx Emissions (g/hr) 84 1738 331 29 37 2
VOC Emissions (g/hr) 101 2070 394 35 44 3
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) 13 265 356 0 102 5
Queue Length 95th (ft) 4 409 526 14 175 24
Internal Link Dist (ft) 8978 931 89

Turn Bay Length (ft) 425 250 200
Base Capacity (vph) 265 2766 2311 1338 422 554
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 ¢ 0 0 0 0
Reduced v/c Ratio 032 063 067 020 043 0.06

Area Type: : Other
Cycle Length: 100

Actuated Cycle Length: 84.6

Natural Cycle: 75 _
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.80

Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  15: SR 544 & Old Lucerne Park Rd. (East)

Build Alt, 2 2045 PM Peak Synchro 11 Report
Page 2



SITE LAYOUT

% Site: 103 [SR 544/0ld Lucerne Park Rd (east end) Intersection
(Site Folder: General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoud pictures are schematic functional drawings reflecting input datg They are nal desian drawings

1N

)

Old Lucerne Park...east

SIDRA INTERSECTION 8.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK / 1PC | Created: Monday, January 18, 2021 12:33:41 PM
Project: TAPROJECTS\2 - DISTRICT 1\D1_SR 544\Traffic\Roundabouts\Design Year 2045\AM Pk HSR 544 _OLP Rd_East_2045 AM Pk Hr_Build
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MOVEMENT SUMMARY

T site: 103 [SR 544/01d Lucerne Park Rd (east end) Intersection
(Site Folder: General)]
Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Vehicle Movement Performance
Moy Tiifn INPUT DEMAND Deg.  Aver Levelof® 85% BACKOF  Prop Effective

D VOLUMES FLOWS Satn Delay. Service QUEUE Que  Stop
[Total HV] [Total HV] [Veh, Dist] Rale
vehih % vehth %! vic SEQ veh i
East: SR 544
6 T1 1774 5.0 1867 50 0.769 151 LOSC 96 250.5 0.38 0.16 038 305
16 R2 134 7.0 141 7.0 0.769 162 LOSC 9.5 248.8 0.38 0.15 038 296

Approach 1908 51 2008 51 0.769 151 LOSC 9.6 250.5 0.38 0.15 038 304

North: Old Lucerne Park Rd (east)

T L2 237 7.0 249 7.0 0.710 513 LOSF 32 846 0.93 1.18 192 199
14 R2 72 7.0 76 7.0 0.710 46.7 LOSE 3.2 846 0.83 118 192 204
Approach 309 7.0 325 7.0 0.710 502 LOSF 3.2 8486 0.93 1.18 192 200

West: SR 544

5 L2 33 7.0 35 7.0 0.791 196 LOSC 171 4452 0.82 1.09 165 287
2 ™ 1532 5.0 1613 5.0 0.791 190 LOSC 17.4 4535 0.81 1.07 163 289
Approach 1565 5.0 1647 50 0.791 190 LOSC 17.4 453.5 0.81 1.07 163 289

All Vehicles 3782 53 3981 53 0.791 196 LOSC 17.4 4535 0.60 0.61 1.02 286

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK / 1PC | Processed: Monday, January 18, 2021 12:33:03 PM
Project: TAPROJECTS\2 - DISTRICT 1\D1_SR 544\Traffic\Roundabouts\Design Year 2045\AM Pk Hr\SR 544_OLP Rd_East_2045 AM Pk Hr_Build

Alt 2.sip9



SITE LAYOUT

T Site: 103 [SR 544/0ld Lucerne Park Rd (east end) Intersection
(Site Folder: General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoul pictures are schematic fupcticnal drawings refllecting input data They are not design drawings

1N

Old Lucerne Park.. east)

SR 544
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MOVEMENT SUMMARY

7 Site: 103 [SR 544/01d Lucerne Park Rd (east end) Intersection
(Site Folder: General)]
Design Year (2045) PM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov. TJurm INPUT DEMAND Deg. AVer Levelioft 95%BACKOF  Prop. Effective’  AVer  Aver,

D VOLUMES FLOWS Satn  Delay Service QUEUE Que  Siop No. Speed
[Total HV1 [Tetal HV] [Veh! Dist] Rate' Cycles
veh/h Y% veh/h % v/c Sec veh ft

East: SR 544

B T1 1511 3.0 1558 3.0 0.726 136 LOSB 7.7 195.9 0.53 0.29 253 311
16 R2 265 7.0 273 7.0 0.726 138 LOSB 74 191.4 0.53 0.29 G538 301
Approach 1776 36 1831 3.6 0.726 136 LOSB 7.7 195.9 0.53 0.29 053 31.0

North: Old Lucerne Park Rd (east)

7 L2 176 7.0 181 7.0 0.338 191 LOSC 12 307 0.82 0.88 106 274
14 R2 30 7.0 31 7.0 0.338 176 LOSC 1.2 30.7 0.81 0.87 105 273
Approach 206 7.0 212 7.0 0.338 189 LOSC 1.2 307 0.82 0.88 1.06 274

West: SR 544

5 L2 83 7.0 86 7.0 0.805 194 LOSC 204 5237 0.82 0.96 145 287
2 H 1682 3.0 1734 3.0 0.805 188 LOSC 204 5231 0.81 0.93 142 290
Approach 1765 3.2 1820 3.2 0.805 188 LOSC 204 5237 0.81 0.93 142 290

All Vehicles 3747 36 3863 38 0.805 164 LOSC 204 5237 0.68 0.63 098 298

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK [ 1PC | Processed: Monday, January 18, 2021 12:36:48 PM
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Appendix E

Roundabout and Signalized Intersection Preliminary Geometric Concepts
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CERTIFICATION

AGENCY: Florida Department of Transportation District One

801 North Broadway Avenue

Bartow, Florida 33831-1249
| hereby certify that | am a registered professional engineer in the State of Florida and that | have
supervised the preparation of, and approved the analysis, findings, opinions, conclusions and technical
advice hereby reported for:
REPORT: SR 544/Lucerne Loop Road Intersection Control Evaluation (ICE) - Stage 1

PROJECT: SR 544 Project Development and Environment (PD&E) Study

LOCATION: SR 544 from Martin Luther King Boulevard to SR 17
Polk County, Florida

ROADWAY ID: 16140000

MILEPOST No: 7.284

FPID No.: 440273-1-22-01

| acknowledge that the procedures and references used to develop the information contained in this

memorandum are standard to the professional practice of transportation engineering as applied through
professional judgement and experience.

Engineer in Responsible Charge: Anastasiya A. Senyushkina \\“\‘4‘» A, SE L,
SR A SE ,
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. . . NN 5
Professional Registration No.: 82191 SS7  MNe-s2191l g
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MEMORANDUM

. . Tampa Office
AIM Engineering 201 E. Kennedy Boulevard, Suite 1800
& S I Tampa, Florida 33602
A 1 RA rv 1N n 813-627-4144
E— u ey g’ C. www.aimengr.com
Date: January 17, 2023
To: David C. Turley, P.E. - FDOT District One DEMO Project Manager

Abra Horne — FDOT District One Planning and Environmental Administrator

From: Greg Root/Anastasiya Senyushkina, P.E.

SR 544/Lucerne Loop Road Intersection (Polk County) — Revised Stage 1+

Subject. Intersection Conftrol Evaluation

INTRODUCTION/PROJECT BACKGROUND

This memorandum documents the Intersection Control Evaluation (ICE) conducted for the Lucerne
Loop Road intersection. This analysis was conducted in support of the SR 544 Project Development &
Environment (PD&E) Study from Martin Luther King Boulevard to SR 17 in Polk County. The length of this
study corridor is approximately 8.1 miles. SR 544 is a two-lane undivided roadway with 12-foot travel
lanes and 5-foot paved shoulders; however, there is a painted median that extends from Lucerne
Loop Road to the beginning of the eastbound left-turn lane providing access to the Wal-Mart
distribution center employee parking lot. There are no sidewalks in the vicinity of the intersection. The
proposed SR 544 typical section in this area is a four-lane divided roadway that consists of two 11-foot
inside travel lanes, two 12-foot outside travel lanes, a 22-foot raised median and 10-foot shared use
paths on both sides of the road. The design speed and target speed is 45 miles per hour (mph).

This memorandum documents the Stage 1 CAP-X and SPICE analyses, as well as the more detailed
traffic operations analyses conducted using the SYNCHRO and SIDRA software. The opening year
(2025) and design year (2045) Average Annual Daily Traffic (AADT) volumes documented in the FDOT
approved Project Traffic Analysis Report (PTAR) are provided in Appendix A, along with the 2045 a.m.
and p.m. peak hour volumes documented in this same report.

EXISTING INTERSECTION CHARACTERISTICS

Lucerne Loop Road intersects SR 544 from the north at a T-intersection. The intersection is controlled
by a flashing beacon with flashing yellow displayed on SR 544 and flashing red displayed on the cross
street. Lucerne Loop Road provides access to a Wal-Mart distribution center, Forterra Pipe & Precast
and a small residential community located around Lake Lucerne. This access to the Wal-Mart
distribution center is for trucks only. The immediately adjacent area in the northeast and northwest
intersection quadrants is vacant. The south side of SR 544 is comprised of wetlands and Lake Fannie.
The parcel in the southeast quadrant is owned by the Lake Region Lakes Management District. An
aerial image of the intersection is provided in Figure 1, while an aerial image of the adjacent land
uses is provided in Figure 2. Both of these aerials are provided in Appendix A. The posted speed limits
on SR 544 and Lucerne Loop Road in the vicinity of this intersection are 55 mph and 25 mph.
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Crash data was provided by District One for the years 2014 through 2019. The data sources were the
FDOT's Crash Analysis Reporting System (CARS) and Signal Four Analytics. The crash data is included
in Appendix A. This infersection has experienced six crashes over this period, resulting in four injuries
and no fatalities. Three of these crashes were rear-end crashes. There were no bicycle or pedestrian
crashes.

INTERSECTION CONTROL EVALUATION

The PD&E study goals are to determine the location and conceptual design of the improvement(s)
that satisfy the purpose and need for the project, while also minimizing the impacts to the natural and
social environment and satisfying the requirements of the National Environmental Policy Act (NEPA).
An evaluation was conducted using the October 2019 traffic count data provided by District One to
determine whether these volumes satisfy Traffic Signal Warrant No. 1 of the Manual on Uniform Traffic
Control Devices. The results indicated the eight highest hourly volumes did not satisfy Condition A
(Minimum Vehicular Volume) or Condition B (Interruption of Continuous Traffic); however, it should be
noted that Condition B was very close to being satisfied. The two-way volume on SR 544 exceeds the
minimum volume for all eight hours at the 100% threshold and the Lucerne Loop Road approach
volume exceeds the 70% minimum threshold during two of the eight hours. The Lucerne Loop Road
approach volumes during the other six hours range between 43 vehicles and 52 vehicles per hour.
Since the 70% minimum threshold volume is equal to 53 vehicles per hour there is a strong possibility
that Condition B could be satisfied in the very near future. This evaluation is provided in Appendix B.

The following alternative intersection control strategies were initially analyzed for this intersection:

Two-way stop control

All-way stop control

Conventional traffic signal

Green-T signalized intersection

Unsignalized Restricted Crossing U-Turn (RCUT) intersection
Signalized RCUT intersection

Median U-Turn (MUT) intersection

Two-lane (SR 544) x one-lane (Lucerne Loop Road) roundabout
Two-lane x two-lane roundabout

The results of the 2045 CAP-X and SPICE analyses are summarized in Table 1, while the CAP-X and SPICE
analysis summary sheets for this intersection are also provided in Appendix C. Based on the high v/c
ratios, the two-way stop control, all-way stop control and unsignalized RCUT intersections were
eliminated from any further consideration. The signalized RCUT and Partial MUT alternatives were
eliminated from further consideration due to the additional right-of-way that would be needed for u-
turn bulb-outs west and east of this intersection. There is a significant volume of trucks entering and
exiting SR 544 at this intersection and it is not practical to require these large vehicles to make u-turns
when traveling to and from the Wal-Mart distribution center. The Green-T signalized intersection was
also eliminated from further consideration for two primary reasons. First, this type of intersection would
not provide positive speed control and help to facilitate the 45 mph target speed. Second, the
distance between the Lucerne Loop Road intersection and the beginning of the taper for the
eastbound left-turn lane into the Wal-Mart employee parking lot is only 600 feet. The implementation
of a Green-T intersection would require the provision of an acceleration lane on SR 544 to allow the

Page 2 of 4



Table 1: Stage 1 ICE Analysis Summary - Lucerne Loop Road Intersection

2045 V/C Ratios Life-Cycle Crashes SSI Scores
AM Peak PM Peak Opening Design

Intersection Type Hour Hour Total Fatal & Injury Year Year
Two-Way Stop Control 9,553.05 705.91 78 23 55 22
All-Way Stop Control 2.85 2.93 73 20 89 76
Traffic Signal 0.70 0.73 190 61 74 49
Green-T 0.82 0.93 183 52 80 58
Unsignalized RCUT 9.19 10.49 n/a n/a 73 50
Signalized RCUT 0.88 1.03 230 79 80 61
Median U-Turn 1.00 1.11 162 43 n/a n/a
Roundabout (2EW x 1NS) 1.82 2.30 208 42 87 75
Roundabout (2 x 2) 1.29 1.89 208 42 87 75

Red font denotes a v/c ratio > 1.00
Lowest number of crashes of all alternatives analyzed
n/a = No Safety Performance Funtion (SPF) available

southbound left-turn vehicles to increase their speed prior to merging with the eastbound vehicles
traveling in the inside through lane. A 600-foot acceleration lane was not viewed as being adequate

for large frucks to accelerate to 45 mph prior to merging with through traffic.

Design year peak hour SYNCHRO and SIDRA analyses were subsequently conducted for a
conventional signalized intersection and a roundabout and the results are summarized in Table 2. The
overall average vehicle delays for the conventional signalized intersection are projected to be
approximately 23 seconds per vehicle (sec/veh) and 25 sec/veh vehicle in the a.m. and p.m. peak
hours, respectively. The overall average vehicle delays for the roundabout are projected to be
approximately 14 sec/veh and 31 sec/vehicle in the a.m. and p.m. peak hours, respectively. The design
year SYNCHRO and SIDRA analysis summary sheets are provided in Appendix D. Yield controlled right-
turn bypass lanes were provided on the north and east legs of the roundabout, while an exclusive

eastbound left-turn lane was provided on the west leg.

Table 2: Design Year (2045) Peak Hour Operational Analysis Summary - Lucerne Loop Road Intersection

AM Peak Hour

Intersection Signalized Intersection Roundabout
Approach Max V/C™ | Avg. Delay LOS Max V/C™ | Avg. Delay LOS
Southbound 0.70 35.2 D 0.20 3.7 A
Westbound 0.90 27.1 C 0.71 15.2 C
Eastbound 0.77 13.5 B 0.69 15.2 C
Overall 0.90 23.1 C 0.71 13.6 B
PM Peak Hour
Intersection Signalized Intersection Roundabout
Approach Max V/C () Avg. Delay LOS Max V/C () Avg. Delay LOS
Southbound 0.87 42.1 D 0.33 4.0 A
Westbound 0.88 27.1 C 0.60 11.3 B
Eastbound 0.71 15.1 B 1.04 64.1 F
Overall 0.88 25.0 C 1.04 31.3 D

() Highest volume-to-capcity ratio for the individual movements on this approach
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Geometric improvement concepts were initially developed for these two intersection control strategies
and are provided in Appendix E. The provision of a westbound right-turn bypass lane would have a
negative impact on the access to the existing pump stafion in the northeast quadrant of the
intersection. Consequently, additional SIDRA analyses were conducted for a roundabout alternative
that did not provide a westbound right-turn bypass lane. These results are provided in Table 3. The
westbound approach was projected to operate slightly over capacity in the a.m. peak hour with an
average delay of approximately 54 seconds/vehicle with the elimination of the right-turn bypass lane.
In addition, the eastbound approach was projected to operate slightly over capacity in the p.m. peak
hour with an average delay of approximately 64 seconds/vehicle. Since minor overcapacity
conditions were projected to occur during both peak hours, additional analyses were conducted to
identify the year when the capacity of the roundabout would be exceeded. The additional analyses
indicate that the capacity will be reached in 2044 (i.e., one year prior to the design year). These results
are also summarized in Table 3. The revised roundabout concept is also provided in Appendix E.

Table 3: Design Year (2045) and Interim Year (2044) Peak Hour Operational Analysis Summary -
Lucerne Loop Road Roundabout without Westbound Right-Turn Bypass Lane
Design Year (2045)

Intersection AM Peak Hour PM Peak Hour
Approach Max v/c ! Avg. Delay LOS Max v/c Avg. Delay LOS
Southbound 0.20 3.3 A 0.33 3.8 A
Westbound 1.01 54.1 F 0.84 23.5 C
Eastbound 0.69 15.2 C 1.04 64.1 F
Overall 1.01 32.5 D 1.04 36.3 E
Interim Year (2044)
Intersection AM Peak Hour PM Peak Hour
Approach Max Vv/c Avg. Delay LOS Max v/c Avg. Delay LOS
Southbound 0.20 3.3 A 0.31 3.7 A
Westbound 0.98 45.0 E 0.81 21.0 C
Eastbound 0.66 14.2 B 1.00 52.5 F
Overall 0.98 27.7 D 1.00 30.6 D

@ Highest volume-to-capcity ratio for the individual movements on this approach

The revised roundabout improvement concept impacts five parcels and requires approximately 1.08
acres of right-of-way. The signalized intersection improvement concept impacts three parcels and
requires approximately 0.38 acres of right-of-way. Neither concept requires any residential or business
relocations. The roundabout improvement conceptimpacts approximately 0.16 acres of wetlands and
approximately 0.70 acres of floodplains, while the signalized intersection concept impacts
approximately 0.11 acres of wetlands and approximately 0.18 acres of floodplains.

RECOMMENDED INTERSECTION CONTROL STRATEGY

Although the implementation of a roundabout would result in larger right-of-way impacts, it would
also provide positive speed control and result in fewer fatal and injury crashes compared to a
conventional signalized intersection. The current posted speed limit in this area is 55 mph; however,
the proposed SR 544 typical section is based on a 45 mph design/target speed. A roundabout will
help to facilitate slower vehicle speeds east and west of this intersection. A roundabout is also
projected to have a much higher SSI score compared to a conventional signalized intersection. The
opening year and design year SSl scores for the roundabout are 87 and 75, respectively. The opening
year and design year SSl scores for a conventional signalized intersection are 74 and 49, respectively.
Conseqguently, a roundabout is recommended for the Lucerne Loop Road intersection at this time.
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Appendix A

Existing Geometry, Existing/Future Year Traffic Volumes and Historic Crash
Data



Figure 1: Existing SR 541 ( Lu_cerne Loop Road Intersection
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Figure 2: Surrounding Land Uses
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FLORIDA DEPARTMENT OF TRANSPORTATION
TRANSPORTATION STATISTICS OFFICE
2019 HISTORICAL AADT REPORT
COUNTY: 16 - POLK

SITE: 0009 - SR 544 E OF WINTER HAVEN BOULEVARD N OF LK FANNIE

YEAR AADT DIRECTION 1 DIRECTION 2 *K FACTOR D FACTOR T FACTOR
2019 14000 C E 7100 W 6900 9.00 56.00 8.60
2018 13800 C E 7000 W 6800 9.00 54.50 8.60
2017 12500 C E 6300 W 6200 9.00 54.50 9.90
2016 12600 C E 6200 W 6400 9.00 53.30 9.10
2015 11500 C E 5600 W 5900 9.00 55.70 8.40
2014 10600 s E 5300 W 5300 9.00 55.60 9.70
2013 10400 F E 5200 W 5200 9.00 55.90 9.70
2012 10400 C E 5200 W 5200 9.00 55.80 9.70
2011 11100 s E 5500 W 5600 9.00 55.70 8.20
2010 11100 F E 5500 W 5600 9.55 56.07 8.20
2009 11300 C E 5600 W 5700 9.36 56.35 8.20
2008 10700 C E 5300 W 5400 9.78 55.29 9.70
2007 11300 C E 5700 W 5600 9.66 55.30 9.10
2006 13300 C E 6600 W 6700 9.62 55.83 11.90
2005 11500 C E 5600 W 5900 9.30 54.80 3.60
2004 13500 C E 6700 W 6800 9.50 55.70 3.60

AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE

S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; R = FOURTH YEAR ESTIMATE
V = FIFTH YEAR ESTIMATE; 6 = SIXTH YEAR ESTIMATE; X = UNKNOWN

T

*K FACTOR: STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES



FLORIDA DEPARTMENT OF TRANSPORTATION
TRANSPORTATION STATISTICS OFFICE
2019 HISTORICAL AADT REPORT
COUNTY: 16 - POLK

SITE: 0275 - SR-544,0.24 MI W CR-544/0LD LUCERNE PK RD,POLK CO.

YEAR AADT DIRECTION 1 DIRECTION 2 *K FACTOR D FACTOR T FACTOR
2019 13993 C E 7006 W 6987 9.00 52.90 9.70
2018 13593 C E 6853 W 6740 9.00 52.50 9.70
2017 12690 C E 6384 W 6306 9.00 52.90 9.80
2016 11835 C E 5903 W 5932 9.00 52.10 10.30
2015 10912 C E 5383 W 5529 9.00 53.10 9.90
2014 10413 C E 5147 W 5266 9.00 53.60 10.00
2013 10133 C E 5037 W 5096 9.00 53.70 9.90
2012 10013 C E 4969 W 5044 9.00 53.80 9.50
2011 10119 C E 5022 W 5097 9.00 53.80 9.60
2010 10549 C E 5216 W 5333 9.81 52.32 9.80
2009 10547 C E 5224 W 5323 9.49 51.55 10.20
2008 10590 C E 5248 W 5342 10.05 51.87 11.40
2007 10730 C E 5338 W 5392 9.34 53.49 11.50
2006 10899 C E 5450 W 5449 9.18 52.61 11.70
2005 11000 s E W 10.30 56.20 12.30
2004 10500 F E W 9.70 51.90 8.30

AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE

S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; R = FOURTH YEAR ESTIMATE
V = FIFTH YEAR ESTIMATE; 6 = SIXTH YEAR ESTIMATE; X = UNKNOWN

T

*K FACTOR: STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES



Table 3-17: SR 544 Cross Streets Existing and Future Year Peak Hour Truck Percentages

AM Peak Hour (7:15 - 8:15) PV Peak Hour (4:45 -5:45) 2025/2045
Intersection Movement Total Volume | Truck Volume | Truck % | Total Volume | Truck Volume| Truck % A\_rl. Truck %] Truck %
NELT 269 7 26% 298 0 0.0%
NB TH 275 11 4.0% 413 3 0.7%
NE RT 119 1 0.8% 139 0 0.0%
NB APPROACH 663 19 2.9% 851 3 0.6% 1E% 2.0%
WE LT 134 5 3T% 113 2 1.8%
) : WE TH 462 10 23% 366 3 1.6%
Martin Luther King Bivd WE RT 14 2 14.2% 9 P 0.0%
WB APPROACH 510 17 285 288 B 16% 2.3% 2.0%
EBLT 208 12 SE% 243 13 5.3%
EBTH 330 7 21% 409 9 2.2%
EBRT 419 6 1.4% 109 3 1.0%
EB APPROACH 957 15 2.6% 961 15 16% 2.6% 0% |
WB LT 17 0 —0.0% 13 ) 0.0%
WE TH 15 o 0.0% 17 0 0.0%
WE RT 25 1 4.0 14 1 2.9%
" WE APPROACH 57 1 1.85% 54 1 1.6% 1.7% 2.0%
Averue Y EBLT 1 2 10.5% 3 2 S 6%
EBTH 10 1 10.0% 14 0 0.0%
ERRT 2 0 0.0% 28 0 0.0%
EB APPROACH 37 3 8.1% 7B 2 2.6% 2ERT 3.0%
NB TH 7] 0 0.0% NfA NfA /A
NE RT 12 0 0.0% N/A N/A N/A
NB APPROACH 14 o 0.0% /A N/A N/A 00%'"" 0.0%
e *{“\;i’;‘i::‘ He LT 3 o 0.0% N/A NIA /A
SBTH 1 o 0.0% N/A N/A N/A
SBAT 149 4 1.7% N/A N/A N/A
5B APPROACH 153 [ 26% N/A N/A N/A 266%™ 3.0%
SELT 16 11 6B.8% 17 B 17.1%
Lucerne Lake Rd SERT 25 9 36.0% 24 v 33.3%
SB APPROACH a1 20 a8.8% a1 6 39.0% 43,9% ad.0%
Bl ticarme Bk B SBLT 174 13 7.5% 126 2 E.3%
% SBRT 4 [} 0.0% 4 0 0.0%
$Eest End) 5B APPROACH 178 13 7.3% 130 3 6.2% 7% 70% |
NELT 12 1 71% 18 1 5.3%
NB TH o 0 0.0% 1 o 0.0%
NE RT 134 5 4.5% 105 2 1.9%
Lol Mt G NB APPROACH 148 7 a.7% 125 3 2.4% 364 4.0%
SELT 0 0 0.0% 1 0 0.0%
SBTH 0 0 0.0% o 0 0.0%
SBRT 2 a 0.0% 1 0 0.0%
SB APPROACH 2 0 0.0% 2 ] 0.0% 0.0% 0.0%
NB LT 58 5 B.6% 65 2 3.1%
Brenton Manor Ave NB RT 75 5 6.7% 42 4] 0.0%
NB APPROACH 133 10 7.5% 107 2 1.9% 4.7% 5.0%
NB LT 238 5 2.1% 165 [ 38%
NB TH 1,075 80 7.4% 1,060 78 7.4%
NE RT 76 & 7.9% 110 1 0.9%
T NB APPROACH 1,389 a1 6.6% 1,335 87 B.5% B.5% 15
SELT 73 13 16.5% 138 10 7.2%
SBTH 762 a8 11.5% 1157 62 5.4%
SBRT 500 31 6.2% 541 25 4.6%
SB APPROACH 1,341 132 9,8% 1,836 97 5.3% 76% b
NE LT 78 ] 11.4% &1 3 3.8%
NB TH 244 3 25% 180 5 2.8%
NB RT 57 2 35% 76 El 3.9%
e ME APPROACH 380 17 4.5% 317 14 4.4% 2.4% b
SELT 55 S 91% 77 ] 0.0%
SBTH 217 10 4.6% 251 3 2.4%
SBRT 92 14 15.2% 141 6 4.3%
$B APPROACH 364 29 B.D% 469 12 2.6% 5.3% Bl

i Turning movement count dota was not ovailable for the 7:15 te 8:15 a.m. time period. The 8.00 to .00 a.m. lime pgeriod was used for this locotion,
¢ Averoge peok hour truck percentage nof colculoted due to disparity in peak hour opproach volumes. P.M peak hour percentage recommended for use

A M, peak hour percentages only.
v Turning movement count data was not available for the 4:45 to 5:45 p.m. time period. The 4.00 to 5:00 p.m. time period was used for this locotion

! alternate methodologies were used to derve the recommended a.m, ond p.m, peak hour truck percentages for US 27 and SR 17

SR 544 from Martin Luther King Boulevard to SR 17 Project Traffic Analysis Report
January 2021 Page 3-45 FPID: 440273-1-22-01



A review of the existing a.m. and p.m. peak hour truck volumes indicates that, with one exception,
the a.m, peak hour volumes are higher than the p.m. peak hour volumes. The ratio of the a.m.
and p.m. peak hour truck volume was calculated for each location and then the overall average
ratio for the study corridor was calculated. The average overall ratio was equal to 1.50. A revised
estimate of the 2025 and 2045 a.m. peak hour truck volumes was obtained by multiplying the
initial estimate of the 2025 and 2045 a.m. peak hour truck volumes by 1.50. The revised 2025
and 2045 a.m. peak hour truck volumes are also provided in Table 3-9 and Table 3-10. The final
recommended 2045 and 2025 peak hour truck volumes and percentages are provided in Table
3-11 and Table 3-12, respectively. Based on these assumptions, the following SR 544 mainline
peak hour truck percentages (i.e., Tewu-factors) are recommended for use in the SR 544 PD&E
study:

Opening Year (2025) — AM Peak Hour
= 5.6% from Martin Luther King Boulevard to US 27

e 96% fromUS 27 to SR 17
Opening Year (2025) — PM Peak Hour

» 3.7% from Martin Luther King Boulevard to US 27
» 6.4% from US 27 to SR 17

Design Year (2045) — AM Peak Hour
e« 4.5% from Martin Luther King Boulevard to US 27
e 8.1% fromUS 27 to SR 17

Design Year (2045) — PM Peak Hour
= 3.0% from Martin Luther King Boulevard to US 27
¢ 54 % from US 27 to SR 17

SR 544 from Martin Luther King Boulevard to SR 17 Project Traffic Analysis Report
January 2021 Page 3-39 FPID; 440273-1-22-01
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LUCERNE LOOP ROAD INTERSECTION
DESIGN YEAR (2045) PEAK HOUR APPROACH TRUCK PERCENTAGES

AM PEAK HOUR

EBLT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
211 0.44 1143 0.05 0 0.00 1354 150 11.1%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
0 0.00 1267 0.05 498 0.44 1765 282 16.0%
PM PEAK HOUR
EBLT EBTH EB RT EB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
175 0.44 1354 0.03 0 0.00 1529 118 7.7%
WB LT WB TH WB RT WB APPROACH
Vol. Truck % Vol. Truck % Vol. Truck % Vol. Truck Vol.| Truck %
0 0.00 1216 0.03 349 0.44 1565 190 12.1%




HSMV_Ref Agency_Re Reporting_ Form_Type Crash_Date  Crash_Tim City County  Crash_Street Intersecting_Street Offset_Dis Offset_Dir Crash_Typ Vehicles Non_Motorist Fatalities Injuries  Alcohol_Re Distraction Drug_Rela Estimated_

87549551 2017-0832 Winter Ha Long 12/24/2017 12:40 PM Winter Ha Polk LUCERNE PARK RD LUCERNE LOOP 135 East Rear End 2 0 0 oON N N $3,000
87549776 2018-0107 Winter Ha' Long 2/17/2018 7:38 AM Winter Ha» Polk LUCERNE LOOP LUCERNE PARK RD [ Left Turn 2 0 0 ON N N $105,000
87550508 2018-0433 Winter Ha Long 7/2/2018  5:35 PM Winter Ha Polk LUCERNE LOOP LUCERNE PARK RD 209 North Rear End 2 0 0 ON N N $100
89119800 2019-036€ Winter Ha) Short 6/6/2019 12:39 PM Winter Ha Polk LUCERNE PARK RD LUCERNE LOOP 0 Rear End 2 0 0 ON N N $1,000



Weather_( Light_Conc Street_Nui Crash_Type_C Crash_Typ Crash_Sevi Within_Cit Manner_of_Ci First_Harmful_First_HE_Locati First_HE_Rela First_HE_V Type_of_Inter Road_Sys_ Type_of_S Road_Surf Contrib_Ci Contrib_Ci Contrib_Ci Contrib_Ci Contrib_Ci Contrib_Ci School_Bu Work_Zon

Clear Daylight Rear End E Property DY Sideswipe, Sat Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: State Unpaved Dry None None N N
Fog, Smog, Daylight Left Entering Property DY Angle Other Non-Fix On Roadway ~ Non-Junction N T-Intersection Local Unpaved Dry None Weather Conditions N N
Clear Daylight Rear End s Property DY Front to Rear Motor Vehicle On Roadway ~ Non-Junction N Not at Interse: Local Unpaved Dry None None N N
Clear Daylight Rear End w Property DY Angle Motor Vehicle On Roadway ~ Non-Junction N T-Intersection State Unpaved Dry None None N N



Type_of_\Loc_in_Wc Workers_il Law_Enfor Mopeds ~Motorcycle Passenger: Bicyclists Pedestrian: Fatalities_! Injuries_Ui
0 1 0 0

ocooo
oo oo
coool

0 0 0 [
0 0 0 [
0 0 0 0



Crash Number Location Mile Post Roadway Id Crash Date Crash Year On Road Intersecting Road First Harmful Event Manner Of Collision Light Condition Weather Condition
864410570 7.284 16140000 8/31/2016 2016 SR 544 LUCERNE LOOP RD Motor Vehicle In Transport Other (See Narrative) Daylight Cloudy
869400670 7.227 16140000 10/18/2017 2017 SR 544 LUCERNE LOOP RD Motor Vehicle In Transport Sideswipe, Opposite Direction Daylight Clear



Surface Condition Junction Site Location Alcohol Drugs Involvement Number of Fatalities Number of Injured Total Crash Damage Amount Crash Status
Wet Through Roadway At Intersection No 500 Q/C Completed - Loc Verified
Dry Non-Junction Not At Intersection/Rrx/Bridge No 4 500 Q/C Completed - Loc Verified



Appendix B

Traffic Signal Warrant No. 1 Evaluation



Form 750-020-01
TRAFFIC ENGINEERING

State of Florida Department of Transportation NOINEERING
ctober
TRAFFIC SIGNAL WARRANT SUMMARY
City: Winter Haven Engineer: AIM Engineering
County: 16 — Polk Date: May 4, 2022
District: One
Major Street: SR 544 Lanes: 1 Major Approach Speed: 55
Minor Street: Lucerne Loop Rd Lanes: 1 Minor Approach Speed: 25

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

MUTCD Electronic Reference to Chapter 4:

Volume Level Criteria

1. Is the posted speed or 85th-percentile of major street > 40 mph? [“]Yes [INo
2. Is the intersection in a built-up area of an isolated community with a population < 10,000? [Yes [“INo
MAY 70%  [1100%

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied for eight hours. ~ []Yes No
Warrant 1 is also satisfied if both Condition A and Condition B are "80%" satisfied

(should only be applied after an adequate trial of other alternatives that could cause less delay and ~ []Yes No
inconvenience to traffic has failed to solve the traffic problems).

[Yes No

Warrant 1 is satisfied if Condition A or Condition B is "70%" satisfied for eight hours.

Condition A - Minimum Vehicular Volume

Applicable:  [Yes  [INo

100% Satisfied: [lYes No

Condition A is intended for application at locations where a large volume of
80% Satisfied:  [JYes No

intersecting traffic is the principal reason to consider installing a traffic control

signal. 70% Satisfied:  [Yes No
Number of Lanes for moving Vehicles per hour on major- Vehicles per hour on minor-

X street (total of both . .

traffic on each approach street (one direction only)

approaches)

Major Minor 100%° 80%° | 70%° || 100%° | 80%" | 70%°

1 1 500 400 350 150 120 105

2 or more 1 600 480 420 150 120 105

2 or more 2 or more 600 480 420 200 160 140

1 2 or more 500 400 350 200 160 140

#Basic Minimum hourly volume
P Used for combination of Conditions A and B after adequate trial of other remedial measures
®May be used when the maior-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Eight Highest Hours

£ £ El e |lel|lel|le]lce
(] o ~ o o o o o
Street © o - o~ ™ < 17} ©
£ £ £ e |le|le|e|ce
© © o o o o o o
N~ (-] ‘\: - N [yr] <t n

Major 1,097 | 906 843 921 | 972 | 943 [1,031]1,100 L
Existing Volumes

Minor 44 52 49 54 56 52 46 43

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 1 of 2



Form 750-020-01
State of Florida Department of Transportation TRARFIC B
TRAFFIC SIGNAL WARRANT SUMMARY
Condition B - Interruption of Continuous Traffic Applicable: [“]Yes [INo
o isfied: Y “IN
Condition B is intended for application where Condition A is not satisfied and the 100% Satisfied:  [IYes (N0
traffic volume on a major street is so heavy that traffic on the minor intersecting 80% Satisfied: [Yes No
street suffers excessive delay or conflict in entering or crossing the major street. 70% Satisfied: [Yes No
. Vehicles per hour on major- . .
Number of Lanes for moving Vehicles per hour on minor-
X street (total of both . .
traffic on each approach street (one direction only)
approaches)
Major Minor 100%* | 80%° | 70%° [ 100%® | 80%° | 70%°
1 1 750 600 525 75 60 53
2 or more 1 900 720 630 75 60 53
2 or more 2 or more 900 720 630 100 80 70
1 2 or more 750 600 525 100 80 70
#Basic Minimum hourly volume
P Used for combination of Conditions A and B after adequate trial of other remedial measures
®May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.
Eight Highest Hours
e | e | §E| e |e|e|e]|c¢
© © & o a o o o
© o - ~ ) < 7} ©
Street ' ' ' ' ' ' ' '
£ £ £ £ £ £ £ £
© © © o o o o a
N~ © : - N ™ < n
Major 1,097 | 906 843 921 972 | 943 |1,031(1,100
Minor | 44 | 52 | 49 | 54 | 56 | 52 | 46 | 43 [ FExistingVolumes
Page 2 of 2

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME



Appendix C
CAP-X and SPICE Analysis Summary Sheets



Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2

Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Lucerne Loop Road
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 3
Which leg is the minor street? N
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 211 1143 0 11.00% 0.00%
Westbound 0 0 1267 498 16.00% 0.00%
Southbound 0 304 0 196 44.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?IJerzgsoY(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700

Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle Transit

TYPE OF INTERSECTION . . Accommodation Accommodation Accommodatio
Ratio Ranking Score s s ns

Overall vic VIC Multimodal

Traffic Signal o70 |1
Continuous Green T N 0.82 . 2
—Signalized Restricted Crossing U-Turn
W oss [ 3
Median U-Turn E-W 100 [IF 4
2X2 129 [ 5
1NS X 2EW 182 [ s
All-Way Stop Control 285 | 7
—UnSignanzed ResTicted Crossing U-
Turn E-W 9.19 I 8 :
Two-Way Stop Control E-W 9553.05 || 9 3.7 _ Fair Good




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4

Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Lucerne Loop Road
Date: Design Year (2045) AM Peak Hour
Number of Intersection Legs: 3
Major Street Direction: East-West

Traffic Volume Demand

Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 211 1143 0 11.00% 0.00%
Westbound 0 0 1267 498 16.00% 0.00%
Southbound 0 304 0 196 44.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rlhl;:gﬁo\llglume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700

Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UTLTTIRIUILTTIRIGTLITIRIUTLTITIR
Traffic Signal FULL 0|00 2|10(1 112]0 0|21
Two-Way Stop Control E-W 0jo0foO0 1/0][1 112]0 0|21
All-Way Stop Control FULL 0|00 110]1 112]0 0|21
Continuous Green T N 1 1 1] 2 2|1
Signalized Restricted Crossing U-Turn E-_ 0 11011]2]|]0|1]0|2]1
e | _EW 0 T]0]1]2]0]1]0]2]1
Median U-Turn Eﬂ 0|0 0|11 2|10(1 2|1
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UJL][T[RJUJL[TIR[UIL[TIRJUIL]T[R

Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

< O O O U DO < < O
2 2 2
e 28 2 2
Zone 1 Zone 2 Zone 3 (East) Zone 4 Zone 5 E § o § = §
TYPE OF INTERSECTION Sheet {North) (South) (West) (Center) Overslivic | €8 | 52 | 22
Ratio 2 E o E g E
T E m E - E
a9 o o
o Q Q
Q Q Q
cLv [ vic [cLv | vic [cLv | vic [ cLv | wic | cLv | vic = & &
Traffic Signal FULL 1224 | 0.70 0.70 Fair Falr Good
Two-Way Stop Control E-W g 0 Falr Good
All-Way Stop Control FULL : B Good Good Good
Continuous Green T N 1442 | 0.82 0.82 Good
Signalized Restricted Crossing U-Turn E-W 1582 | 0.88 | 854 | 0.47 | 1024 | 0.57 | 1299 | 0.72 ; | 0.88 | Goad Good Falr
lincinnalizad Ractrirtad Craccina 1. Turn Fw 470 R 1707 w n4R w g . v v Falr I Falr I Falr




I Median U-Turn | E-W 1317 | 073 | 1299 | 0.72 iﬁ 1.00 I 1.00 | Good Good Fair
Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

(] (] (]

c c c

s | | ¢

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic ‘§ § § § E §
ROUNDABOUT Ratio g E o E g E
2 E o E - E

a o o o

o Q Q

Q Q Q

Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 & < <

ANS X 2EW 0.81 0.84 0.00 0.91 0.96 Falr Good Good
2X2 0.71 1 0.96 0.00 0.00 0.81 0.84 3 Falt Good Good

Results for Interchanges

Zone 1 (Rt} Zone 2 (Lt Zone 3 Zone 4 Zone 5 (Lt]Zone 6 (Rt

Mrg) Mrg) (Ctr. 1) (Ctr. 2) Mrg) Mrg) Overall vic

TYPE OF INTERCHANGE Sheet .
Ratio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

cv | vie [ewv | wie [ ewv | wic [ ewv | vic | cuv | vie CLV| wcl




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2

Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Lucerne Loop Road
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 3
Which leg is the minor street? N
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles [ Volume Growth
Eastbound 0 175 1354 0 8.00% 0.00%
Westbound 0 0 1216 349 12.00% 0.00%
Southbound 0 491 0 199 44.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
L 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?IJerzgsoY(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700

Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle Transit
Accommodation Accommodation Accommodatio
s s ns

Overall vic VIC Multimodal

TYPE OF INTERSECTION Ratio Ranking Score

Traffic Signal . 1

Continuous Green T N 0.93 . 2

Signafzed Kestl’lcEt-ev(\]I Crossing U-Turn 1.03 I 3

Median U-Turn E-W 111 [ a

2X2 189 [ 5

NS X 2EW 230 | 6

All-Way Stop Control 203 | 7

Unsignalized Tijr:rlEc-l‘ZleVG Crossing U- 10.49 I 8 ]

Two-Way Stop Control E-W 70591 || 9 3.7 _ Fair Good




Capacity Analysis for Planning of Junctions

Detailed Report - Page 1 of 4

Project Name: SR 544 PD&E Study from MLK Boulevard to SR 17
Project Number: FPID No. 440273-1-22-01
Location: SR 544/Lucerne Loop Road
Date: Design Year (2045) PM Peak Hour
Number of Intersection Legs: 3
Major Street Direction: East-West

Traffic Volume Demand

Volume (Veh'/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles|Volume Growth
Eastbound 0 175 1354 0 8.00% 0.00%
Westbound 0 0 1216 349 12.00% 0.00%
Southbound 0 491 0 199 44.00% 0.00%
Northbound 0 0 0 0 0.00% 0.00%
Aclustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Critic?rlhl;:gﬁo\llglume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700

Capacity Analysis for Planning of Junctions

Detailed Report - Page 2 of 4

Number of Lanes for Non-roundabout Intersections

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet UTLTTIRIUILTTIRIGTLITIRIUTLTITIR
Traffic Signal FULL 0|00 2|10(1 112]0 0|21
Two-Way Stop Control E-W 0jo0foO0 1/0][1 112]0 0|21
All-Way Stop Control FULL 0|00 110]1 112]0 0|21
Continuous Green T N 1 1 1] 2 2|1
Signalized Restricted Crossing U-Turn E-_ 0 11011]2]|]0|1]0|2]1
e | _EW 0 T]0]1]2]0]1]0]2]1
Median U-Turn Eﬂ 0|0 0|11 2|10(1 2|1
[ Number of Lanes for Interchanges
Northbound | Southbound Eastbound Westbound
TYPE OF INTERCHANGE Sheet UJL][T[RJUJL[TIR[UIL[TIRJUIL]T[R

Capacity Analysis for Planning of Junctions

Detailed Report - Page 3 of 4

< O O O U DO < < O
2 2 2
e 9] 9]
Zone 1 Zone 2 Zone 3 (East) Zone 4 Zone 5 E § o § = §
TYPE OF INTERSECTION Sheet {North) (South) (West) (Center) Overslivic | €8 | 52 | 22
Ratio 2 E o E g E
T E m E - E
a g o o
o Q Q
Q Q Q
cLv [ vic [cLv | vic [cLv | vic [ cLv | wic | cLv | vic = & &
Traffic Signal FULL 1272 | 0.73 D Fair Falr Good
Two-Way Stop Control E-W 05.8 05.9 Falr Good
All-Way Stop Control FULL 98 9 ] Good Good Good
Continuous Green T N 1624 | 0.93 0.93 Good
Signalized Restricted Crossing U-Turn E-W 850 0 1085 | 0.60 877 | 049 | 1709 | 0.95 D Good Good Falr
lincinnalizad Ractrirtad Craccina 1. Turn Fw = O Aag 71R0 w 1781 w = EE i Falr I Falr I Falr




I Median U-Turn | E-W 1113 | 0.62 W Good Good Fair
Capacity Analysis for Planning of Junctions

Detailed Report - Page 4 of 4

Results for Roundabouts

(2} (2] (2]

c c c

s | & ¢

TYPE OF Zone 1 (North) Zone 3 (East) Zone 2 (South) Zone 4 (West) Overall vic ‘§ § § § E §
ROUNDABOUT Ratio g E o E g E
2 E o E - E

a o o o

o Q Q

Q Q Q

Lane3| Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 | Lane1 | Lane2 | Lane3 - < <

ANS X 2EW : 0.00 0.75 0.79 0 Falt Good Good
2X2 0.75 079 0.00 0.00 9 Falr Good Good

Results for Interchanges

Zone 1 (Rt} Zone 2 (Lt Zone 3 Zone 4 Zone 5 (Lt]Zone 6 (Rt

Mrg) Mrg) (Ctr. 1) (Ctr. 2) Mrg) Mrg) Overall vic

TYPE OF INTERCHANGE Sheet .
Ratio

Pedestrian
Accommodations
Bicycle
Accommodations
Transit
Accommodations

cv | vie [ewv | wie [ ewv | wic [ ewv | vic | cuv | vie CLV| wcl




Federal Highway Administration (FHWA)

Safety Performance for Intersection Control Evaluation Tool

Results

Summary of crash prediction results for each alternative

Project Information

Project Name: |5R 544 PD&E Study from MLK Blvd to SR 17 Intersection Type At-Grade Intersections
Intersection: SR 544/Lucerne Loop Road [Opening Year 2025
[Agency: FDOT District One Design Year 2045
Project Reference: FPID No.: 440273-1-22-01 Facilty Type On Urban and Suburban Arterial
city: Polk County [Number of Legs 3leg
state: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 12/1/2022 # of Major Street Lanes (both directions) S or fewer
Analyst: AIM Engineering & Surveying, Inc. Major Street Approach Speed Less than 55 mph
Crash Prediction Summar
- a S5l Score
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Prediction Rank | AAPT Within SPF Prediction | 5o, o o¢ prediction Design
Range? Open Year| Rank
Total 2.97 1337 190.15 "
Traffic Signal
N Fatal & Injury 176 411 6138 6 No Calibrated SPF 74 | 49 6
Total 182 575 77.76 h
Minor Road Stoj ] No Calibrated SPF w/ EB
P Fatal & Injury 0.62 1.62 2331 2 / 25 | 22 7
238 457 73.42
All Way Stop |—rotal | 1 N/A N/A 89 | 76 il
Fatal & Injury. 0.66 1.22 19.92 ==
5.89 14.01 207.74 I
2 lanelRotindabout|— ool | 3 No Uncalibrated SPF 87 75 2
Fatal & Injury 1.06 297 4157 L
Total 2.22 1137 16163
Median U-Turn (MUT) N/A CMF _ - -
() Fatal & Injury 123 2.87 42.96 4 / = =
signalized RCUT | Total | 515 17.42 23034 7 Yes Uncalibrated SPF 8 61 . 3
Fatal & Injury. 158 631 79.41 & | 2=
. Total No SPF No SPF No SPF I .
u lized RCUT | -
nsignalize: EEEIET No sPF NoSPF No spF }» No Uncalibrated SPF 73 50 5
Continuous Green-T Total 277 1284 182.54 I .
Intersection Fatal & Injury 1.49 3.49 52.17 5 N/A CMF 80 | 58 4
Total No SPF No SPF No SPF
Other 1* - - - -
Fatal & Injury No SPF No SPF No SPF N/A CMF
Total No SPF No SPF No SPF
Other 2* - - - -
Fatal & Injury No SPF No SPF No SPF N/A CMF




Appendix D
SYNCHRO and SIDRA Analysis Summary Sheets



Lanes, Volumes, Timings

13: SR 544 & Lucerne Loop Rd.

05/16/2022

»
Lane Group EBL  EBT )
Lane Configurations Y 4
Traffic Volume (vph) 211 1143
Future Volume (vph) 211 1143
Ideal Flow (vphpl) 1900 1900
Storage Length (ft) 650
Storage Lanes 1
Taper Length (ft) 25
Lane Util. Factor 100 095
Frt
Fit Protected 0.950 0.950
Satd. Flow (prot) 12563 3438 3438 1122 2432 1122
Fit Permitted 0.087 0.950
Satd. Fiow (perm) 115 3438 3438 1122 2432 1122
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 319 14
Link Speed (mph) 30 30 30
Link Distance (ft) 1390 9058 2343
Travel Time (s) 316 2059 53.3
Peak Hour Factor 085 095 095 095 095 095
Heavy Vehicles (%) 44% 5% 5% 44%  44%  44%
Adj. Flow (vph) 222 1203 1334 524 320 206
Shared Lane Traffic (%)
Lane Group Flow (vph) 222 1203 1334 524 320 206
Turn Type pm+pt NA NA pm+ov  Prot pm+tov
Protected Phases 7 4 8 6 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 50
Minimum Split (s) 1907 240: 2400 240 2400 110
Total Split (s) 250 730 480 270 270 250
Total Split (%) 250% 73.0% 480% 27.0% 27.0% 25.0%
Yellow Time (s) 4.5 4.5 4.5 4.5 45 45
All-Red Time (s) 15 1.5 15 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min  None
Act Effct Green (s) 632 632 398 632 173 407
Actuated g/C Ratio 068 068 043 068 019 044
vic Ratio Q77 050 080 061 070 041
Control Delay 40.7 84 354 6.1 452 197
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 84 354 6.9 452 194
LOS D A D A D B
Approach Delay 1385 27 35.2
Approach LOS B (€ D
Stops (vph) 130 513 1078 106 272 117

Build Alt. 2 2045 AM Peak

Synchro 11 Report
Page 1



Lanes, Volumes, Timings
13: SR 544 & Lucerne Loop Rd. 05/16/2022

Fuel Used(gal) R

CO Emissions (g/hr) 1097 5342 350
NOx Emissions (g/hr) 213" 1038 68
VOC Emissions (g/hr) 254 1238 81
Dilemma Vehicles (#) 0 0 0
Queue Length 50th (ft) 90 167 78
Queue Length 95th (ft) #10 231 137
Internal Link Dist (ft) 1310
Turn Bay Length (ft) 650 500
Base Capacity (vph) 315 2523 524
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reducin 0 0 0
0.39

Reduced v/c Ratio 0.70 0.48

Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 92.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  13: SR 544 & Lucerne Loop Rd.

Build Alt. 2 2045 AM Peak Synchro 11 Report
Page 2



Lanes, Volumes, Timings
13: SR 544 & Lucerne Loop Rd.

05/16/2022

y SR . T
Lane Group. EBL EBT WBT WBR SBL SBR
Lane Configurations Y 4 4+ f w5 [
Traffic Volume (vph) 175 1354 1216 349 491 199
Future Volume (vph) 175 1354 1216 349 491 199
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 650 550 500 500
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 2005 095 0195 00 0l 4100
Fri 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1253 3505 3605 1122 2432 1122
FIt Permitted 0.090 0.950
Satd. Fiow (perm) 119 3505 3506 1122 2432 1122
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 360 17
Link Speed (mph) 30 30 30
Link Distance (ft) 1390 9058 2343
Travel Time (s) 316 2059 53.3
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 44% 3% 3% 44%  44%  44%
Adj. Flow (vph) 180 1396 1254 360 506 205
Shared Lane Traffic (%)
Lane Group Flow (vph) 180 1396 1264 360 506 205
Turn Type pm+pt NA NA pm+ov  Prot pm+ov
Protected Phases 7 4 8 6 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 110 240 240 240 240 110
Total Split (s) 230 700 470 300 300 230
Total Split (%) 23.0% 70.0% 47.0% 300% 30.0% 23.0%
Yellow Time (s) 4.5 4.5 45 4.5 45 4.5
All-Red Time (s) 15 1.5 1.5 15 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min  None
Act Effct Green (s) 589 589- 3892 66 225 437
Actuated g/C Ratio 063 063 041 071 024 046
vic Ratio 071 063 088 040 087 039
Control Delay 370 123 344 19 518 181
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 370 123 344 19 518 181
LOS D B (0 A D B
Approach Delay 1m% 270 421
Approach LOS B c D
Stops (vph) 106 768 1046 15 433 115

Build Alt. 2 2045 PM Peak

Synchro 11 Report
Page 1



Lanes, Volumes, Timings
13: SR 544 & Lucerne Loop Rd. 05/16/2022

. .

CO Emissions (g/hr) 900 6464 7002 1738 1156 350
NOx Emissions (g/hr) 176 1258 1362 33800225 68
VOC Emissions (g/hr) 209 1498 1623 403 26 81
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) 67 254 378 0 159 74
Queue Length 95th (ft) #157 318 #480 24 #250 132
Internal Link Dist (ft) 1310 8978 2263

Turn Bay Length (ft) 650 550 500 500
Base Capacity (vph) 283 2431 1558 919 632 558
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 064 057 080 039 080 037

Area Type: Other
Cycle Length: 100

Actuated Cycle Length: 93.6
Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88

Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  13: SR 544 & Lucerne Loop Rd.

Build Alt. 2 2045 PM Peak Synchro 11 Report
Page 2



SITE LAYOUT

T Site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Design Year (2045) AM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layoul piclures are schematic lunctional drawings reflecting input data: They are nol design drawings

1N

p Rd

_“Lucerne Loo

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK / 1PC | Created: Thursday, December 1, 2022 9:52:26 AM

Project: TAPROJECTS\2 - DISTRICT 1\D1_SR 544\Traffic\To FDOT\SR 544 Intersection Control Evaluation Memorandum\SR 544_Lucerne Loop
Rd ICE Memo\Updated SIDRA Analyses from FDOT\SR 544_Lucerne Loop Rd_2045 AM Pk Hr_Build Alt 2_Rev.sip9



MOVEMENT SUMMARY

T Site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]
Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Vehicle Movement Performance
Mav Turn INPUT 'DEMAND Deg,  Aver Levelof  B5% BACKOF ' Prop: Effective Aver

o] VOLUMES ~ FLOWS Satn  Delay Service QUEUE Que Stop No-
[Total  HV] [Total HV] _ [Veh. Dist] Rate
veh/h Y% veh/h S vic SEec veh ft

East; SR 544

6 T1 1267 5.0 1334 50 0.660 135 LOSB 8.1 2112 0.70 0.81 114 313
16 R2 498 44.0 524 440 0.711 195 LOSC 7.8 263.1 0.59 0.92 1.38 273
Approach 1765 16.0 1858 16.0 0711 152 LOSC 8.1 263.1 0.67 0.84 1.21 30.1

North: Lucerne Loop Rd

7 L2 304 44.0 320 44.0 0.203 3.1 LOSA 0.5 16.3 0.13 0.13 013 321
14 R2 196 44.0 206 44.0 0177 44 LOSA 0.0 0.0 0.00 0.00 0.00 36.0
Approach 500 44.0 526 44.0 0.203 3.7 LOSA 0.5 16.3 0.08 0.08 0.08 335

West: SR 544

5 L2 21 44.0 222 440 0.362 11.0 LOSB 11 359 0.53 0.50 053 29.0
2 T 1143 5.0 1203 5.0 0.685 16.0 LOSC 7.9 206.1 0.76 1.03 144 298
Approach 1354 1.1 1425 1M1 0.685 152 LOSC 7.9 206.1 073 0.94 130 297

All Vehicles 3619 18.0 3809 18.0 0.711 136 LOSB 8.1 2631 0.61 077 1.09 304

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula,

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK / 1PC | Processed: Thursday, December 1, 2022 9:52:27 AM
Project: TAPROJECTS\2 - DISTRICT 1\D1_SR 544\Traffic\To FDOT\SR 544 Intersection Control Evaluation Memorandum\SR 544_Luceme Loop
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LANE SUMMARY

77 site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]
Design Year (2045) AM Peak Hour - Build Alt 2

Site Category: (None)
Roundabout

Lane Use and Performance

DEMAND ) Deg Lane Aver. Levelof 05% BACKOF  Lane ILape Cap. 'Prob
FLOWS Cap.  sain il. Delay Service QUEUE Config Lenagth:  Adj. Block.
[Total HV| [Veh  Dist]
vehlh % veh/h vic. SEC f ft
East: SR 544
Lane 1 667 50 1011 0.660 100 13.5 LOS B 8.1 211.2 Full 1600 0.0 0.0
Lane 2° B67 5.0 1011 0660 100 13.5 LOS B 8.1 211.2 Full 1600 0.0 0.0
Lane 3 524 44.0 737 0711 100 19.5 LOSC 7.8 263.1 Short 415 0.0 NA
Approach 1858  18.0 0.711 152 LOSC 8.1 263.1

North: Lucerne Loop Rd

Lane 1° 265 44.0 1307 0.203 100 0.1 LOS A 0.0 0.0 Short 300 0.0 NA
Lane 2 55 44.0 269 0.203 100 183 LOSC 0.5 16.3 Full 1600 00 00
Lane 3 206 44.0 1163 0.177 100 45 LOSA 0.0 0.0 Short 560 00 NA
Approach 526 44.0 0.203 37 LOSA 0.5 16.3

West: SR 544

Lane 1 222 44.0 614 0362 100 11.0 LOSB | 35.9 Short 460 0.0 NA
Lane 2 577 50 841 0685 100 165 LOSC 7.8 201.5 Full 1600 0.0 0.0
Lane 3° 626 5.0 914 08685 100 155 LOSC 7.9 2061 Full 1600 00 00
Approach 1425 111 0.685 1562 LOSC 7.8 206.1

Intersection 3809  18.0 0711 136 LOSB 8.1 2631

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection),

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula,

Gap-Acceptance Capacity: Traditional M1,

HV (%) values are calculated for All Movement Classes of All Heavy Viehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

East: SR 544

Mov. 1 RZ Total %HV ~ Deg Lane Piob,

From E Cap: Satn, Uik SLOY,

o EXit: W N Ylek T .

Lane 1 667 - 867 60 1011 08680 100 NA NA
Lane 2 667 - 867 5.0 1011 0860 100 NA  NA
Lane 3 - 524 524 440 737 0711 100 0.0 2
Approach 1334 524 1858 16.0 0.711

Narth: Lucerne Loop Rd



RZ Total SHHV

Deg.
Cap, 'Satn
veh/h vic

MoV

From N
To Exif: :
1307

Lane 1 265 - 265 440 0.203
Lane 2 55 - 55 440 268 0203
Lane 3 - 206 208 440 1163 0177
Approach 320 206 526 44.0 0.203

West: SR 544
Moy,
From W\

DBeag.
Satn

Total

To Exit: A
Lane 1 222 - 222 440 614 0.362
Lane 2 - 577 577 50 841 0.685
Lane 3 - 626 626 50 914 0.685
Approach 222 1203 1425 111 0.685

Lane  Prob.

Oy,
Util. SLOv,

% %,

No.

100 0.0 2
100 NA NA
100 0.0 2

Lane Rrob.

util SLOv.

% %
100 00 7
100 NA NA
100 NA NA

Lape

Tatal %HViBea'Satn(vic
P R e N N T S es—e——m———

Intersection 3809 18.0 0.711

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Critical
Gap

Exit
Lane
Number

Short Percent ©pposing
Lane Opngin Flow Rate

Length Lane
ft Y% vehlh

peulh sec

East Exit: SR 544
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.

North Exit: Lucerne Loop Rd
Merge Type: Not Applied

Full Length Lane 1

West Exit: SR 544

Merge Type: Priority

Exit Short Lane 3 500
Merge Lane 2 -

Merge Analysis not applied.

0.0 667 700 3.00

100.0

Merge Lane is not Opposed

Follow-up Lane Capacity Deg. Min. Merge

Headway Flow
Rate
sec veh/h

2,00 206
667

Satn Delay

vic

veh/h

Sec

1212 0.170 3.0
1800 0.370 0.0
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SITE LAYOUT

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Layout pictures are schematic functional drawings reflecting input data They are not design drawings

1N

p Rd

Lucerne Loo

e

SIDRA INTERSECTION 9.0 | Copyright ©® 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK /1PC | Created: Thursday, December 1, 2022 9:57:23 AM

Project: T\PROJECTS\2 - DISTRICT 1\D1_SR 544\Traffic\To FDOT\SR 544 Intersection Control Evaluation Memorandum\SR 544_Lucerne Loop
Rd ICE Memo\Updated SIDRA Analyses from FDOT\SR 544_Lucerne Loop Rd_2045 PM Pk Hr_Build Alt 2_Rev.sip9



MOVEMENT SUMMARY

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Foider:
General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov Tum  INPUT DEMAND Deg ~ Aver Levelof  ©5%BACKOF =~ Prop. Effective Aver

ID VOLUMES FLOWS Satn  Delay Servicer  QUEUE Que  Stop _ No.
[Totat  HV] [Total HV] [Veh  Dist] Rate
veh/h Yo veh/h a vic.  sec veh ft

East: SR 544

6 ™ 1216 50 1280 5.0 0.602 114 LOSB 57 147.5 0.62 0.59 080 322
16 R2 348 44.0 367 44.0 0474 1.1 LOSB 17 56.2 0.46 0.36 046 304
Approach 1565 13.7 1647 13.7 0602 11.3 LOSB 5.7 147.5 0.58 0.54 D73 318

North: Lucerne Loop Rd

7 L2 491 440 517 44.0 0.325 37 LOSA 0.9 301 0.14 0.15 018 319
14 R2 199 440 209 44.0 0.180 44 LOSA 0.0 0.0 0.00 0.00 0.00 36.0
Approach 690 440 726 44.0 0.325 40 LOSA 0.9 301 0.10 0.1 0.13 329

West: SR 544

5 L2 175 44,0 184 44.0 0.390 143 LOSB 1.3 43.6 0.63 0.72 088 27.9
2 T1 1354 5.0 1425 5.0 1.043 705 LOSF 33.3 865.4 1.00 2.45 539 174
Approach 1529 9.5 1609 9.5 1.043 641 LOSF 33.3 8654 0.96 2.25 487 182

All Vehicles 3784 1756 ‘3983 178 1.043 313 LOSD 333 8654 0.64 1.15 229 245

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Methed: Same as Sign Control,

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/ic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Design Year (2045) PM Peak Hour - Build Alt 2
Site Category: (None)
Roundabout

Lane Use and Performance

DEMAND Deg. Lape  Aver Levelof 95% BACK'OF  Lane Lane  Cap. Prob.
FLOWS Cap.  satn Ufl.  Delay Service QUEUE Config Length.  Ad). Block.
[Total HV] [Veh Dist]
vehth. % veh/h vic. % sec ft ft Yo o6
East: SR 544
Lane 1 640 5.0 1062 0.602 100 114 LOSB 57 147.5 Full 1600 0.0 00
Lane 2° 640 50 1062 0.602 100 11.4 LOSB 57 147.5 Full 1600 0.0 00
Lane 3 367 44.0 775 0474 100 111 LOS B i 56.2 Short 415 0.0 NA
Approach 1647 137 0.602 113 LOSB 57 147.5

North: Lucerne Loop Rd

Lane 1" 425 44.0 1307 0.325 100 0.2 LOS A 0.0 0.0 Short 300 0.0 NA
Lane 2 92 440 283 0.325 100 20.9 LoscC 0.9 30.1 Full 1600 0.0 0.0
Lane 3 209 440 1163 0.180 100 4.4 LOSA 0.0 0.0 Short 560 0.0 NA
Approach 726 440 0.325 40 LOSA 0.9 30.1

West: SR 544

Lane 1 184 44.0 473 0.390 100 14.3 LOS B 1.3 436 Short 460 0.0 NA
Lane 2 676 8.0 648 1.043 100 721 LOSF 30.8 800.4 Full 1600 0.0 00
Lane 3" 749 50 718 1.043 100 69.1 LOSF 33.3 865.4 Full 1600 0.0 0.0
Approach 1609 9.5 1.043 64.1 LOSF 33.3 865.4

Intersection 3983 17.8 1.043 31.3 LOSD 33.3 865.4

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/ic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

(Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movemnent Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

R2 Total %HV Deg. Lane Prob. Qv
‘Cap. Saln Uil SLIGV. Lane
vehlh  wic % o No

Lane 1 640 - 640 50 1062 0802 100 NA NA

Lane 2 640 - 640 50 1062 0602 100 NA NA
Lane 3 - 367 367 440 775 0474 100 00 2
Approach 1280 367 1647 137 0.602

Nerth: Lucerne Loop Rd



L8}
Lane

No!

2
NA

Mov. Deg. Lane Prob.
From N Cap. Sam  Util. SLIOV.
TaExt _ VEIVI SAME 3 S s
Lane 1 425 - 425 440 1307 0325 100 0.0
Lane 2 92 - 92 440 283 0.325 100 NA
Lane 3 - 209 209 440 1163 0.180 100 0.0
Approach 517 209 7268 440 0.325
West: SR 544
] Total Lane Prob.
Util, SLOV,
of G
Lane 1 184 - 184 440 473 0390 100 0.0
Lane 2 - 676 676 50 648 1043 100 NA
Lane 3 - 749 749 50 718 1.043 100 NA
Approach 184 1425 1609 95 1.043

“o2HV. Deg Satn (v/ic)

Intersection 3983 17.5 1.043

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Critical
Gap

Exit Short Percent @pposing
Lane Opngin Flow Rate
Length Lane

ft Y6 vehlh peu/h

Lane
Number

5ec

East Exit: SR 544
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2  Merge Analysis not applied.

North Exit: Lucerne Loop Rd
Merge Type: Not Applied

Full Length Lane 1

West Exit: SR 544
Merge Type: Priority

Exit Short Lane 3 500
Merge Lane 2 -

Merge Analysis not applied.

0.0 640 672 3.00
100.0 Merge Lane is not Opposed

Follow-up Lane Capacity Deg. Min.
Headway Flow

sec veh/h

2.00 209

Merge
Satn Delay Delay
Rate

veh/h wvlc

sec SEC

12320170 29
1800 0.356 0.0

4.4

640 0.0
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SITE LAYOUT

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2045) AM Peak Hour - Build Alt 3
Site Category: (None)
Roundabout

Layoul pictures are schematic lunctonal drawings .r-"|'L-,|__‘.Ir'-l_'_] input data T"-l:y are nol design Til:.i'.“\""l'._._:b

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: AIM ENGINEERING AND SURVEYING | Licence: NETWORK / 1PC | Created: Thursday, December 1, 2022 9:05:17 AM

Project: TAPROJECTS\2 - DISTRICT 1\D1_SR 544\TrafficiTo FDOT\SR 544 Intersection Control Evaluation Memorandum\SR 544_Lucerne Loop
Rd ICE Memo\Updated SIDRA Analyses from FDOT\SR 544 _Lucerne Loop Rd_2045 AM Pk Hr_Build Alt 3.sip9



MOVEMENT SUMMARY

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2045) AM Peak Hour - Build Alt 3

Site Category: (None)

Roundabout

Vehicle Movement Performance
MoV Turn INPUT DEMAND Deg.  /Aver. Levelpf — 95% BACKOF 'Prop. Effectivé’ Aver Aver

] ~ VOLUMES - FLOWS Satn  Delay Service: QUEUE Que Stop No. Speed
{Total #V] [Total HV [Veh. Dist) Rate Cycles
_ vehlh % wvehlh B vl SEC weh i
East: SR 544

6 T 1267 5.0 1334 50 1.012 527 LOSF 53.5 139186 1.00 2.29 4.00 203
186 R2 498 44.0 524 44.0 1.012 574 LOSF 456 14104 1.00 2.48 423 188
Approach 1765 16.0 1858 16.0 1.012 541 LOSF 53.5 14104 1.00 2.34 406 198

North: Lucerne Loop Rd

7 L2 304 44.0 320 44.0 0.203 3.1 LOSA 0.5 16.3 0.13 0.13 013 321
14 R2 196 44.0 206 44.0 0177 3.5 LOSA 0.0 0.0 0.00 0.00 000 36.0
Approach 500 440 526 44.0 0.203 33 LOSA 0.5 16.3 0.08 0.08 0.08 335

West: SR 544

5 L2 21 44.0 222 44.0 0.362 1.0 LOSB 11 359 0.53 0.50 053 290
2 T1 1143 5.0 1203 5.0 0.685 16.0 LOSC 7.9 206.1 0.76 1.03 144 298
Approach 1354 1.1 1425 113 0.685 152 LOSC 79 206.1 0.73 0.94 130 287

All Vehicles 3619 18.0 3809 18.0 1.012 325 LOSD 535 14104 0.77 1.51 2.48 242

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control,

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if vic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model; HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2045) AM Peak Hour - Build Alt 3

Site Category: (None)

Roundabout

Lane Use and Performance

DEMAND Deg. Lane Aver. Levelof 955 BACK'OF Lane  Lane Cap. Prab.
FLOWS Cdp- Satn Ut Delay Service QUEUE Config. Length.  Adj. Block.
[Total HV] [Veh Dist]
vehih % vehih viG Yy s6C i ft % %
East: SR 544
Lane 1° 1023 5.0 1011 1.012 100 51.7 LOSF 53.5 1391.6 Full 1600 0.0 1.0
Lane 2 834 295 824 1012 100 56.9 LOS F 456 1410.4 Full 1600 0.0 1.4
Approach 1858 16.0 1.012 54.1 LOSF 535 1410.4
North: Lucerne Loop Rd
Lane 1 % 265 440 1307 0.203 100 0.1 LOS A 0.0 0.0 Short 300 0.0 NA
Lane 2 55 440 271 0.203 100 18.2 LOSC 0.5 16.3 Full 1600 0.0 0.0
Lane 3 206 440 1163 0.177 100 35 LOS A 0.0 0.0 Short 560 0.0 NA
Approach 526 44.0 0.203 3.3 LOS A 0.5 16.3
West: SR 544
Lane 1 222 440 614 0362 100 1.0 LOS B 1.1 359 Short 460 0.0 NA
Lane 2 577 5.0 841 0.685 100 16.5 LOSC 7.8 201.5 Full 1600 0.0 0.0
Lane 3d 626 5.0 914 0685 100 15.5 LOSC 7.9 206.1 Full 1600 0.0 0.0
Approach 1425 111 0.685 152 LOSC 7.9 206.1
Intersection 3809 18.0 1.012 325 LOSD 53.5 1410.4

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method; Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

East: SR 544
Mov: Total  %AHV Deg. Lane Prob. Qv

Cap. Satn Ul SLOv. Lane
veh/h vic 5 %  No-

From E
To Exit;

Lane 1 1023 - 1023 50 1011 1012 100 NA NA
Lane 2 310 524 834 295 824 1012 100 NA NA
Approach 1334 524 1858 16.0 1.012

North: Lucermne Loop Rd _
Mov. L2 R2 Total Deg:. Lane Prob.
From N Satn Ut SLOv:
I : %

To Exit E- W NiT %



Lane 1 265 - 285 440 1307 0203 100 0.0 2

Lane 2 55 - B5 440 271 0203 100 NA NA
Lane 3 - 206 206 44.0 1163 0177 100 00 2
Approach 320 206 526 440 0.203

West: SR 544
Moy. : | Deg, lane ‘Prob

W : ‘Satn Ut SL'Ow
Tats _ e % %
Lane 1 222 - 222 440 614 0382 100 00 2
Lane 2 = BFr 5 5.0 841 0685 100 NA  NA
Lane 3 - 626 626 50 914 0685 100 NA NA

Approach 222 1203 1425 14 0.685

- %HV Deg:San (vic)

Intersection 38029 18.0 1.012

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Exit  Short Percent (Opposing  Critical’ Follow-lip LLane Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rale Gap Headway Flow Satn Delay Delay

Number Length Lane Rate
ft Y% vehih peulh sec secveh/h  wvehlh wlc sec Sec

East Exit: SR 544
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.

North Exit: Lucerne Loop Rd
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.

West Exit: SR 544

Merge Type: Priority

Exit Short Lane 500 0.0 306 322 3.00 2.00 206 1503 0,137 24 35
Merge Lane 2 - 100.0 Merge Lane is not Opposed 306 18000.170 0.0 0.0

w
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SITE LAYOUT

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Design Year (2045) PM Peak Hour - Build Alt 3
Site Category: (None)
Roundabout
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MOVEMENT SUMMARY

7 site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]
Design Year (2045) PM Peak Hour - Build Al 3

Site Category: (None)
Roundabout

Vehicle Movement Performance
MGV T INPUT DEMAND Deg.  Aver Levelof  95%BACKOF  "Prop. Effective Aver

e} VOLUMES FLOWS Saln  Delay Service QUEUE Qe Stop No-

[Total  HV] [Total HV] [veh. Dist] Rate Cycles
vehlh %  wvehih %% wie ' Jveh fi .

East: SR 544

6 T1 1216 5.0 1280 50 0.838 229 LOSC 23.0 599.1 0.85 1.25 195 277

16 R2 349 44,0 367 44.0 0.838 256 LOSD 18.3 575.3 0.73 1.22 193 257

Approach 1565 13.7 1647 13.7 0.838 235 LOSC 230 5991 0.83 1.25 184 27.2

North: Lucerne Loop Rd

7 L2 491 440 517 44.0 0.325 3.7 LOSA 0.9 301 0.14 0.15 0.18 319
14 R2 199 44.0 209 44.0 0.180 3.7 LOSA 0.0 0.0 0.00 0.00 0.00 36.0
Approach 690 440 726 440 0.325 38 LOSA 09 301 0.10 0.1 013 329

West: SR 544

5 L2 175 44.0 184 44.0 0.390 143 LOSB 13 436 0.63 0.72 088 279
2 T 1354 5.0 1425 5.0 1.043 705 LOSF 333 865.4 1.00 2.45 539 174
Approach 1529 9.5 1609 9.5 1.043 64.1 LOSF 33.3 865.4 0.96 2.25 487 182

All Vehicles 3784 175 3983 17.5 1.043 363 LOSE 333 8654 0.75 1.44 280 233

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement,

LOS F will result if v/ic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Design Year (2045) PM Peak Hour - Build Alt 3
Site Category: (None)
Roundabout

Lane Use and Performance

DEMAND Deg. Lane Aver, Levelof 05% BACK OF Lane  Lape Cap. Prob:
FLOWS Cap.  Sain Util, Delay Service QUEUE Config Length,  Adj. Block.
[Total  HV] {\Meh Dist] :
ven/h % veh/h vic %% sec ft ft Y. Yo
East: SR 544
Lane 1 : 890 5.0 1062 0.838 100 222 LOSC 23.0 599.1 Full 1600 0.0 0.0
Lane 2 757 239 903 0.838 100 250 LOsC 19.3 §75.3 Full 1600 00 00
Approach 1647 137 0.838 235 LOSC 230 5991
North: Lucerne Loop Rd
Lane 1° 425 44.0 1307 0325 100 0.2 LOS A 0.0 0.0 Short 300 0.0 NA
Lane 2 92 44.0 283 0325 100 209 LOSC 0.9 30.1 Full 1600 0.0 0.0
Lane 3 209 44.0 1163 0.180 100 37 LOS A 0.0 0.0 Short 560 0.0 NA
Approach 726 44.0 0.325 38 LOS A 0.9 30.1
West: SR 544
Lane 1 184 440 473 0.390 100 143 LOSB 1.3 436 Short 460 0.0 NA
Lane 2 676 50 648 1.043 100 721 LOS F 30.8 800.4 Full 1600 0.0 0.0
Lane 3" 749 50 718 1.043 100 69.1 LOSF 333 865.4 Full 1600 0.0 0.0
Approach 1609 9.5 1.043 64.1 LOS F 333 865.4
Intersection 3883 1%5 1.043 363 LOSE 33.3 865.4

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

East: SR 544

R2 Total %HV Deg. lane Prob. Ow

Cap. Satn UMl SLOY  Lape

W N vehlh  wic %0 % No,

Lane 1 890 - 890 50 1062 0.838 100 NA  NA

Lane 2 390 367 757 239 903 0.838 100 NA NA
Approach 1280 367 1647 137 0.838

North: Lucerne Loop Rd

Moy 12 R2 Total Deg, Lang Prob.
Fram N Cap. Satn Ut SLOV,
To Exit: = W vehlh

vic % i



Lane 1 425 - 425 440 1307 0325 100 00 2

Lane 2 92 - 92 440 283 0325 100 NA NA
Lane 3 - 208 209 44.0 1163 0.180 100 00 2
Approach 517 209 726 440 0.325

West: SR 544

Mov. L T Peg. Lane Prob.

coom W . Satn ULl SLGV.
AL JE o ve % %
Lane 1 184 - 184 440 473 0390 100 0.0 2
Lane 2 - 876 676 50 648 1.043 100 NA  NA
Lane 3 - 749 749 50 718 1.043 100 NA NA
Approach 184 1425 1609 95 1.043

Total  %HV Deg Satn (Vic)

Intersection 3983 17.5 1.043

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Exit Short Percent Opposing  Ciitical  Follow-up Lane Capacity Deg. Min. Merge

Lane Lane Opngin Flow Rate Gap Headway Flow Satn Delay Delay
Number Length Lane Rate
ft % veh/h peulh SEC secveh/h.  wveh/h wic sec  sec

East Exit: SR 544

Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.
Full Length Lane 2 Merge Analysis not applied.

North Exit: Lucerne Loop Rd
Merge Type: Not Applied

Full Length Lane 1 Merge Analysis not applied.

West Exit: SR 544

Merge Type: Priority

Exit Short Lane 3 500 0.0 330 409 3.00 2.00 209 14310146 2.5 3.7
Merge Lane 2 - 100.0 Merge Lane is not Opposed 390 1800 0.216 0.0 0.0
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SITE LAYOUT

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:;
General)]

Interim Year (2044) AM Peak Hour - Build Alt 3
Site Category: (None)
Roundabout

Layout pictures are schematic unctienal drawings reflecimg mpul data. They are nel design drawings
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MOVEMENT SUMMARY

2 site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2044) AM Peak Hour - Build Alt 3

Site Category: (None)

Roundabout

Vehicle Movement Performance
WMoV Tim INPUT DEMAND Deg ~ Aver Levelof 95%BACKOF  Prop Efiective Aver Aven

D VOLUMES FLOWS Sain  Delay Service QUEUE Que Stop No | Speed
[Total HV] [Total HV] [Veh. Dist] Rale Cycles

! vehlh Y veh/h % e 586 veh  #

East: SR 544

6 T 1240 5.0 1305 5.0 0.976 438 LOSE 445 11574 0.97 2.02 345 220

16 R2 480 440 505 440 0.976 482 LOSE 355 10935 0.86 210 357 204

Approach 1720 159 1811 158 0.976 450 LOSE 445 1157.4 0.94 2,04 348 2186

'mh.

North: Lucerne Loop Rd

7 L2 293 44.0 308 440 0.195 3.1 LOSA 0.5 15.7 0.13 013 013 321
14 R2 189 44.0 199 440 0.171 34 LOSA 0.0 0.0 0.00 0.00 0.00 36.0
Approach 482 44.0 507 44.0 0.195 33 LOSA 0.5 15:7 0.08 0.08 008 335

West: SR 544

5 L2 204 44.0 215 44.0 0.345 105 LOSBE 1.0 341 0.52 0.48 052 292
2 T1 1118 50 177 5.0 0.661 148 LOSB Til 187.0 0.74 0.96 133 303
Approach 1322 11.0 1392 11.0 0.661 142 LOSB 7.2 187.0 0.70 0.89 1.20 3041

All Vehicles 3524 179 3709 17.9 0.976 277 LOSD 445 11574 0.73 1.34 216 255

Site Level of Service (LOS) Method: Delay & v/ic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if v/ic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

¥ site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2044) AM Peak Hour - Build Alt 3
Site Category: (None)
Roundabout

Lane Use and Performance

DEMAND Levelof 95% BACKOF  Lane Lane  Cap. Prob.
FLOWS Cap. Senvice QUEUE Config. Length  Adj, Block:
[Total' ‘HV] _ [ Veh Dist] ' ;
vehlh % wehth Y ft it v %
East: SR 544
Lane 1 d 996 5.0 1021 0976 100 42.8 LOS E 445 1157.4 Full 1600 0.0 0.0
Lane 2 814 29.2 834 0976 100 47.7 LOSE 355 1093.5 Full 1600 0.0 0.0
Approach 1811 15.8 0.976 450 LOSE 44 5 1157 .4
North: Lucerne Loop Rd
Lane 1° 255 44.0 1307 0.195 100 0.1 LOS A 0.0 0.0 Short 300 0.0 NA
Lane 2 54 44.0 276 0.195 100 17.7 LOSC 0.5 15.7 Full 1600 0.0 0.0
Lane 3 199 44.0 1163 0171 100 3.5 LOS A 0.0 0.0 Short 560 0.0 NA
Approach 507 44.0 0.195 3.3 LOSA 0.5 156.7
West: SR 544
Lane 1 215 44.0 623 0.345 100 10.5 LOS B 1.0 341 Short 460 0.0 NA
Lane 2 564 5.0 854 0661 100 15.3 LOSC 7.4 183.6 Full 1600 0.0 0.0
Lane 3" 612 5.0 927 0661 100 144 LOS B 7.2 187.0 Full 1600 0.0 0.0
Approach 1392 11.0 0.661 14.2 LOS B 7.2 187.0
Intersection 3709 17.9 0.976 207 LOSDB 445 1157 4

Site Level of Service (LOS) Method: Delay & vic (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/ic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation,

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)
East: SR 544

ivioy, 1 R2 Total  %HV Deg. Lane Prob. v,
Cap. Sath Ut SLOQv. Lane

From £
To Bt vehih —vic % % Mo
Lane 1 996 - 996 50 1021 0976 100 NA  NA
Lane 2 308 505 814 292 834 0976 100 NA  NA
Approach 1305 505 1811 158 0.976

North: Lucerne Loop Rd
: Deg. Lape Prob.
Cap. Satn Ut SLOw

vehlhl  wic % %



Lane 1 255 - 255 440 1307 0195
Lane 2 54 - 54 440 276 0.195
Lane 3 - 199 199 440 1163 0.171
Approach 308 199 507 44.0 0.195

West: SR 544
Moy

Total  %HV Dég.

From W Satn
To Exit: N viG
Lane 1 215 - 215 440 623 0.345
Lane 2 - 5684 564 50 854 0.661
Lane 3 - B2 B2 50 927 0.661
Approach 215 1177 1392 11.0 0.661

Total

“RHV Deg Satn(vic)

100 00 2
100 NA NA
100 00 2

Lane Prob

Util, 5L Ov.

% %
100 00 2
100 NA NA
100 NA NA

Intersection 3709 17.9 0.876

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Critical
Gap

Short Percent Opposing
Lane Opngin Flow Rate

Length  Lane
fi Yavehin

=
Lane
Number

pcu/h SEeC

East Exit: SR 544
Merge Type: Not Applied

Full Length Lane 1
Full Length Lane 2

North Exit: Lucerne Loop Rd
Merge Type: Not Applied

Merge Analysis not applied.
Merge Analysis not applied.

Full Length Lane 1 Merge Analysis not applied.

West Exit: SR 544
Merge Type: Priority

Exit Short Lane
Merge Lane

500 324 3.00

0.0 309

100.0  Merge Lane is not Opposed

Follow-up Lane Capacity Deg. Min. Merge
Headway Flow Satn Delay | Delay
Rate

sec veh/h

veh/h

vic sec SEC

34
0.0

1501 0.133 24
1800 0.172 0.0

189
309

2.00
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SITE LAYOUT

7 site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2044) PM Peak Hour - Build Alt 3
Site Category: (None) '
Roundabout

Layoul pictures are schemahc functional drawings reflecting input data: They are not design drawings
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MOVEMENT SUMMARY

T site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2044) PM Peak Hour - Build Alt 3
Site Category: (None)
Roundabout

Vehicle Movement Performance
Moy Tiirn INPUT DEMAND Deg.  AlVer Levelof' 85% BACK'OF  Prop: Effective’ "AVer. Aver

{2} VOLUMES FLOWS Satn  Delay Service QUEUE Qle Stop No. Speed
[Total HV] [Total HV] [Veh. Dist] Rate Cycles

‘veh/h % veh/h %a VIG . sec veh mph
East; SR 544

6 T 1189 50 1252 5.0 0.808 204 LOSC 19.8 5156 0.81 1.1 1.71 28.5
16 R2 336 440 354 44.0 0.809 230 LOSC 16.6 494 8 0.69 1.09 169 265

Approach 1525 13.6 1605 1386 0.809 21.0 LOsC 19.8 51586 0.78 11 170 280

North: Lucerne Loop Rd

7 L2 473 44.0 498 44.0 0.312 36 LOSA 0.8 28.5 0.14 0.15 018 319
14 R2 192 44.0 202 44.0 0.174 36 LOSA 0.0 0.0 0.00 0.00 0.00 36.0
Approach 665 44.0 700 44.0 0.312 3.7 LOSA 0.8 28.5 0.10 0.1 013 329

West: SR 544

<] L2 169 440 178 44.0 0.367 135 LOSB 1.2 391 0.61 0.68 079 282
2 T1 1326 50 1396 5.0 0.997 575 LOSEF 269 70086 1.00 217 449 193
Approach 1495 94 1574 94 0.997 525 LOSF 269 7006 0.96 2.00 4.07 200

All Vehicles 3685 17.4 3879 17.4 0.997 306 LOSD 269 7006 0.73 1.29 238 247

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/ic > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1,

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE SUMMARY

77 site: 101 [SR 544/Lucerne Loop Road Intersection (Site Folder:
General)]

Interim Year (2044) PM Peak Hour - Build Alt 3

Site Category: (None)

Roundabout

Lane Use and Performance

DEMAND Deg. Lane: Aver. Levelof 95% BACK QF Lane Lane Cap, Prob.
 FLOWS Cap.  Satn Uil Service QUEUE Config Lengih  Adj: Block:
[Total HV] [ Veh Dist ] )
veh/h % veh/h vic ba ft it % Yo
East: SR 544
Lane 1" 867 50 1071 0809 100 199 LOSC 19.8 5156 Ful 1600 00 00
Lane 2 738 237 912 0809 100 223 LOSC 16.6 4948 Full 1600 00 00
Approach 1605 13.6 0.809 21.0 LOSC 19.8 516.6
North: Lucerne Loop Rd
Lane ‘ilj 407 44.0 1307 0.312 100 0.1 LOSA 0.0 0.0 Short 300 0.0 NA
Lane 2 91 44,0 291 0312 100 19.9 LOSC 08 285 Full 1600 0.0 0.0
Lane 3 202 44.0 1163 0.174 100 37 LOS A 0.0 0.0 Short 560 0.0 NA
Approach 700 44.0 0.312 3.7 LOS A 0.8 28.5
West: SR 544
Lane 1 178  44.0 485 0367 100 135 LOSB 1.2 39.1 Short 460 00 NA
Lane 2 663 5.0 665 0.997 100 59.0 LOSF 251 652.7 Full 1600 0.0 0.0
Lane 3ij 733 5.0 735 0.997 100 56.1 LOSF 26.9 700.6 Full 1600 0.0 0.0
Approach 1574 9.4 0.997 525 LOSF 26.9 700.6
Intersection 3879 174 0.997 306 LOSD 26.9 700.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if vic > 1 irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).

Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Geometric Delay is not included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

Approach Lane Flows (veh/h)

East: SR 544
Moy, i R2 - otal  %HV Deg. Lane Prob. ©Ow
From E Cap. Sain. Ut 'SL'Ov. Lane
o veh/h vic

Lane 1 867 - 867 5.0 1071 0.809 100 NA  NA
Lane 2 385 354 738 237 912 0.809 100 NA  NA
Approach 1252 354 1605 136 0.809

North: Lucerne Loop Rd
Mov: L2 R2 Total Deg. lane Prob. ;
Erom N Cap. Satn Ut SLOv. Lane
To Exit; . E




Lane 1 407 - 407 440 1307 0.312 100 0.0 2
Lane 2 91 - 91 440 291 0.312 100 NA NA
Lane 3 - 202 202 440 1163 0.174 100 00 2
Approach 498 202 700 440 0.312
West: SR 544
MoV, Beg. Lane Prob.
From W wSath Uik SEOv.
To Exit] v/c %%
Lane 1 178 - 178 440 485 0367 100 00 2
Lane 2 - 663 663 50 665 0997 100 NA NA
Lane 3 - 738 T3 50 735 0987 100 NA  NA
Approach 178 1396 1574 94 0.997

Total  %HV BPeg.Satn (v/c)
Intersection 3879 17.4 0.997

Lane flow rates given in this report are based on the arrival flow rates subject to upstream capacity constraint where applicable.

Merge Analysis
Critical
Gap

Exit
Lane
Number

Short Percent Opposing
Lane @pngin Flow Rate

Length Lane
fit Y% vehl/h

pcllh

Sec

East Exit: SR 544
Merge Type: Not Applied

Full Length Lane 1
Full Length Lane 2

North Exit: Lucerne Loop Rd
Merge Type: Not Applied

Full Length Lane

West Exit: SR 544
Merge Type: Priority

Exit Short Lane
Merge Lane

Merge Analysis not applied.
Merge Analysis not applied.

1

Merge Analysis not applied.

0.0 385 404
100.0

500 3.00

Merge Lane is not Opposed

Follow-up Lane Capacity Deg. Min.
Headway Flow Satn Delay
Rale

sec veh/h

Merge
Delay

veh/h wvic sec sSec

1435 0.141
1800 0.214

25
0.0

3.6
0.0

200 202
385
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Appendix E

Roundabout and Signalized Intersection Preliminary Geometric Concepts
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