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EXECUTIVE SUMMARY '

This Traffic Study has been prepared to support a Planned Unit Development (PUD) zoning application for
a proposed industrial warehouse / distribution development generally located north of County Road (CR)
484, west of I-75, and east of SW 29" Avenue Road. This analysis has been performed in accordance with
the City of Ocala/Marion County Traffic Impact Analysis (TIA) guidelines and the methodology, which was
approved by Marion County.

The PUD proposes up to 3,600,000 square feet of industrial warehouse/distribution uses within three
buildings. A conceptual site plan is included in the Appendix. For the purpose of this study, a single buildout
year of 2027 was assumed.

Site access will be provided through the following:

e Connection to the south along SW 20" Avenue Road, which connects to CR 484 at a signalized
intersection

e Connection as a new east leg of the intersection of SW 29" Avenue Road and Marion Oaks Trail

SW 20" Avenue Road is being constructed from the boundary of the Trailhead North development and
Trailhead Logistics Park South site to the existing intersection of SW 20" Avenue Road and CR 484. The
new roadway extension is being constructed by the Trailhead developer. The new roadway will be a
combination of four-lane and two-lane roadway segments. A further extension of SW 20" Avenue Road
north into the Trailhead North site is proposed as part of the site development. The roadway will continue
west to connect to SW 29" Avenue Road at the intersection with Marion Qaks Trail.

Florida Department of Transportation (FDOT) has roadway improvements planned and funded for the
segment of CR 484 from west of SW 20" Avenue Road to east of CR 475A (FPID 433651-1). Construction
of these improvements is underway and expected to be complete by 2024, therefore the improvements
were utilized when analyzing the roadway network for background traffic conditions. Improvements planned
by Marion County at the intersection of Marion Oaks Boulevard and CR 484 (FPID 449277-1) were also
included as background improvements prior to the addition of project traffic.

Additional roadway and intersection improvements were identified to be needed within the 2027 timeframe
considering background traffic conditions (before the addition of project traffic). These improvements do
not require proportionate share mitigation by the Project per Florida Statute. The following improvements
were identified to be needed to provide acceptable level of service under future background traffic
conditions:

e Widening of CR 484 from Marion Oaks Boulevard to CR 475A from 4 lanes to 6 lanes
e Signalization of the intersection of SW 29" Avenue Road at CR 484 '

e Constructing anticipated buildout geometry of the intersection of SW 20" Avenue Road at CR 484
per the prior Marco Polo PUD study

The following additional transportation improvements were found to be needed at project buildout to provide
for acceptable level of service and traffic operations

e Lengthening of the westbound left-turn lane on CR 484 at Marion Oaks Boulevard by 120 feet

o Implementing a right-turn overlap for the northbound right-turn movement at the intersection of
SW 20" Avenue Road and CR 484

142933003 January 2023
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Proportionate share mitigation is required for the improvements that are necessary in addition to those
under future background traffic conditions to allow for acceptable traffic operations and level of service with
the buildout traffic volumes.

SW 29" Avenue Road was previously contemplated to be four lanes with the Deltona development
agreements. There is 100 feet of right-of-way and portions of the roadway are constructed with four lanes.
The projected traffic volumes on SW 29" Avenue Road at project buildout do not require widening to four
lanes to meet level of service standards; however, the developer has committed to constructing the
widening. A traffic signal is shown to be needed at the intersection of SW 29" Avenue Road at CR 484
under future background traffic conditions. The developer has committed to constructing a traffic signal at
this location, aithough no proportionate share mitigation is required per Florida Statute. The cost of the
improvements to widen SW 29" Avenue Road and signalize the intersection with CR 484 will be in excess
of the proportionate share requirements identified in this traffic study to mitigate for the traffic impacts of the
development. The developer will enter into a Chapter 163 Concurrency Development Agreement and
Impact Fee Reimbursement Agreement with Marion County to receive credit against the required
proportionate share mitigation and transportation impact fees for the improvements to SW 29" Avenue
Road.

An interim evaluation was performed for the intersection of SW 20" Avenue Road at CR 484 for the time
period when the Trailhead Logistics Park North development will be fully built out, but considering that the
Marco Polo PUD and Florida Crossroads Commerce Park may not be constructed, nor any associated
future improvements at the intersection. The following interim improvements have been identified for the
full buildout of the Trailhead Logistics Park North site prior to the full buildout improvements identified to
support the Marco Polo PUD development:

o Restriping the north leg of the intersection to have a left-turn lane, shared through/left-turn lane,
and right-turn lane

e Implementation of northbound/southbound split phasing and associated timing adjustments

The developer will enter into a Chapter 163 Concurrency Development Agreement with Marion County that
will include a requirement to perform an operational study of the intersection with observed traffic volumes
for specific development thresholds within the Trailhead Logistics Park North PUD. The findings of the study
will be discussed with Marion County to identify if modifications to the north leg of the intersection and/or
signal timing and phasing are required.

142933003 January 2023
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INTRODUCTION

Kimley-Horn has performed this ftraffic study for the proposed Trailhead Logistics Park North industrial
facility. The project site is generally located north of the intersection of SW 20" Avenue Road and CR 484,
west of I-75 in Marion County, Florida. The proposed industrial park will be built in a single phase with an
expected 2027 buildout year.

This traffic study was performed assuming 3,600,000 square feet of industrial uses at full buildout. The
study identifies transportation needs within the study area under existing conditions, future background
conditions (before the addition of project traffic) and project buildout conditions (with project traffic). The
analysis has been performed in accordance with the City of Ocala/Marion County Traffic Impact Analysis
guidelines and the methodology, which was approved by Marion County. The approved methodology and
methodology correspondence are included in the Appendix.

Access to the property is proposed via the existing signalized intersection on CR 484 at SW 20" Avenue
Road and SW 29" Avenue Road at Marion Oaks Trail.

To accommodate the Trailhead Logistics Park South development, SW 20" Avenue Road is being
constructed as a new roadway north of CR 484 by the Trailhead developer. The new roadway will be a
combination of a four-lane roadway near CR 484, transitioning to a two-lane roadway at the north end of
the Trailhead Logistics South site. The proposed roadway construction has been discussed with the Marion
County Office of the County Engineer and construction plans were prepared concurrently with the site plans
for the development.

The Trailhead Logistics Park North development will be responsible for extending SW 20" Avenue Road to
the SW 29" Avenue Road at Marion Oaks Trail intersection. A conceptual site plan is included in the
Appendix.

The following committed improvements were utilized for the analysis:

o CR 484 Interchange Improvements {from west of SW 20" Avenue Road to east of CR 475A)
e Marion Oaks Boulevard at CR 484 intersection improvements
e SW 20" Avenue Road at CR 484 improvements

These improvements are expected to be completed before full project buildout of the Trailhead Logistics
Park North project and were utilized for the background traffic conditions study area analysis. Excerpts
detailing the planned improvements are provided in the Appendix.

This study is based on data collected by Kimley-Horn and supplemented by information obtained from City
of Ocala, Marion County, and the FDOT sources. The study observed the established procedures found in
Institute of Transportation Engineers sources, FDOT sources, and the 2016 Highway Capacity Manual
(HCM 2016 or HCMS).
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PROJECT TRAFFIC

The Institute of Transportation Engineers (ITE) Trip Generation Manual, 11" Edition was used to calculate
trip generation potential for the industrial development. ITE Land Use Codes (LUC) 154 (High-Cube
Transload and Short-Term Storage Warehouse) and 110 {(General Light industrial) were applied in the trip
generation calculations. Per the approved methodology, the PM peak hour of generator for ITE LUC 154
was utilized for the trip generation calculations.

No pass-by or internal capture was assumed for the irip generation calculations. Truck traffic was
approximated based on information from the ITE Trip Generation Manual (for ITE LUC 110) and the ITE
study “High-Cube Warehouse Vehicle Trip Generation Analysis" (for ITE LUC 154). The trip generation
calculations are provided in Table 1.

Table 1 — Trip Generation

AM Peak Hour of Adjacent PM Peak Hour of Adjacent
tand Use Intensity Daily Trips Street Street
Total in Out Total fn Out
NW Building - ITE LUC 154 1,742,000 Sq FtGFA 2,439 139 107 32 296 101 195
SW Building - ITELUC 110 684,000 Sq FtGFA 2,622 469 413 56 161 23 138
E Building - ITE LUC 154 1,174,000 Sq Ft GFA 1,644 94 72 22 200 68 132
Subtotal 6,705 702 592 110 657 192 465
Percent Trucks Daily AM M
ITE LUC 154 32.2% 30.8% 21.7% 1,315 72 55 17 108 37 71
ITE LUC 110 0.35/1000 0.01/ 0.01/ 171 7 4 3 7 4 3
SF GFA 1000SF 1000 SF
Buildout Automobile Driveway Trips 5,219 623 533 90 542 151 391
Buildout Truck Driveway Trips 1,486 79 59 20 115 41 74

Note 1: Trip generation calculations were derived from the ITE Trip Generation Manual, 11th Edition.
Note 2: The truck percentages for ITE LUC 110 were determined using the truck generation per 1,000 sf published in the ITE Trip Generation Manual, 11th Edition.
Note 3: The ITE study "High-Cube Warehouse Vehicle Trip Generation Analysis" (10/2016) study was used to determine the truck percentages for ITE LUC154.

General Light industrial {ITE 1101
Daily T=3.76*(X) +50.47; {X is 1000 Sq. Ft. GFA); % trucks = 0.25 / 1000 SF GFA
AM Peak Hour of Adjacent Street T =0.68*X) +3.81; (X is 1000 Sq. Ft. GFA, 88% in, 12% out); % trucks = 0.01 / 1000 SF GFA (60% in, 40% out}
PM Peak Hour of Adjacent Street Ln{T) = 0.72*Ln{X) +0.38; (X is 1000 Sq. Ft. GFA, 14% in, 86% out); % trucks = 0.01 / 1000 SF GFA (50% in, 50% out)

Daily T =1.40*{X); (X is 1000 Sq. Ft. GFA); % trucks =32.2%
AM Peak Hour of Adjacent Street T =0.08%(X); (X is 1000 Sq. Ft. GFA, 77% in, 23% out}; % trucks = 30.8%
PM Peak Hour of Generator T=0.17*X); (X is 1000 Sq. Ft. GFA, 34% in, 66% out); % trucks =21.7%
KAQCA_Chil 4293300 3- Trarswast an North\ Tralfie\TIA\2 rd sub mitlal\cales\xis)[2023-01- TLPN TIA xlsm] TG ¥26/2023
2
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A trip equivalency matrix has been developed for the project, which allows for minor changes to land use
types and intensities without increasing the PM peak hour external project trips generated by the
development. The uses included in the Trip Equivalency Matrix are those allowed by the PUD zoning per
the Master Plan. The gross trip rate for each land use was obtained by using the trip generation rates and
pass by percentages provided in the ITE Trip Generation, 11" Edition and based on the trip generation
calculations approved during the methodology review process. No internal capture was applied for the trip
equivalency matrix calculations. Pass-by capture was applied within the trip equivalency gross trip
calculations, based on the pass-by capture rates published in the ITE Trip Generation, 11% Edition for
applicable land uses.

The trip equivalency matrix provides a methodology for conversion of land uses and intensities to result in
an equal or lesser number of net new PM peak hour project trips. The trip equivalency matrix is provided in
the Appendix.

The project trip distribution for the site was developed based on Version 7.0 of the Central Florida Regional
Planning Model (CFRPM), which is based on the Florida Standard Urban Transportation Mode! Structure
(FSUTMS). The CFRPM model distribution was used to estimate the distribution of automobile trips to and
from the site. Manual adjustments were made to the FSUTMS model output based on engineering
judgment, understanding of the local transportation network, land uses, and discussions with Marion
County. The distribution was approved during the methodology process.

A separate distribution of truck traffic was developed based on the anticipated distribution to and from I-75.
The existing traffic volumes on 1-75 were utilized to estimate the cardinal distribution of truck tfraffic along
this route. Figure 1 illustrates the project automobile trip distribution, Figure 2 iilustrates the project truck
trip distribution, and Figure 3 illustrates the site access project traffic assignment on Marion Oaks Trail and
SW 20™ Avenue.

Project traffic was assigned within the study area by applying the external trip distribution to the trip
generation potential. The study area for the project included all roadway segments where project traffic
consumes three percent (3%) or more of the subject segment's peak hour directional service capacity, plus
one segment beyond, consistent with the approved methodology. The service volumes for evaluated
roadways were obtained utilizing functional classification and level of service information published by the
Ocala Marion Transportation Planning Organization (TPO) and FDOT.

The project significance calculations. are provided within the methodology document located in the
Appendix.

The following roadway segments are included within the study area, and were evaluated for PM peak hour
traffic conditions as approved during the methodology process:

o CR 484, from SW 105th Avenue to SR 200 (one segment beyond impact)
e CR 484, from SR 200 to SE 132™ Street Road

o SW 29th Avenue Road, from CR 484 to Marion Oaks Trail

e SE 132nd Street Road, from CR 484 to US 301

3
142933003 January 2023
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e SE 132nd Street Road, from US 301 to US 441 (one segment beyond impact)

e Marion Oaks Trail, from CR 484 W to SW 49th Avenue (one segment beyond impact)
e Marion Oaks Trail, from Marion Oaks Course to CR 484E

In addition to roadway segment analysis, the following intersections were evaluated for AM and/or PM peak
hour traffic conditions, as approved during the methodology process:

o CR 484 & Marion Oaks Boulevard (PM)

¢ CR 484 & SW 29th Avenue Road (AM and PM)

e CR 484 & SW 20th Avenue Road (AM and PM)

e CR 484 & I-75 Southbound Ramp (AM and PM)

e CR 484 &1-75 Northbound Ramp (AM and PM)

e CR 484 & CR 475A (PM)

e CR 484 & CR 475 (PM)

o SW 29th Avenue Road & Marion Oaks Trail (AM and PM)

Figure 4 illustrates the project study area utilized for the analysis.

142933003 January 2023
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EXISTING CONDITIONS ANALYSIS ,

Turning movement counts (TMCs) were collected at the study area intersections during the AM and PM
peak periods. AM peak hour TMCs were collected during the peak hour of the adjacent street (7AM — 9AM)
and PM peak hour TMCs were collected from 3PM-5PM (which coincides with the 3PM - 4PM peak hour
of ITE LUC 154).

An existing year of 2022 was utilized for the analysis. The 2021 peak season factors from FDOT were used
to adjust the observed traffic volumes to peak season volumes. The peak season conversion factor report
is provided in the Appendix.

The PM peak hour peak season approach and departure volumes at the study area intersections were used
for the PM peak hour roadway segment analysis for segments near the study area intersections. For
roadway segments further from the study area intersections, the existing PM peak hour traffic volumes were
derived using annual average daily traffic (AADT) from the Ocala Marion TPO Congestion Management
Process (CMP) and applying a K-factor and D-factor published on the FDOT Traffic Online.

The observed right turn on red percentages (RTOR%) and peak hour factors (PHF) were used for the
intersection analysis. The TMC heavy vehicle percentages (%HV) were compared to data available from
FDOT Traffic Online, the more conservative of the two were used for the intersection analysis. Table 2
summarizes the %HV for the study area intersections. The intersection volume development sheets located
in the Appendix detail the volume development for the study area intersections.

142933003 January 2023
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Percent Heavy Vehicles, Observed Turning Movement Counts v FDOT Traffic Online
£8B Approach WB Approach NB Approach SB Approach
T FDOT] DOSE" T 00T DESEN e 00T DESE o FDOT] PESEn
Count |0 o Hour | Count Traffic Hour “1 Count Traffic Hour { - Count Traffic Hour
Station 3] Truek | station | Truk | Station o] - Trudk | station | Truck
Intersection Heavy Vehide Source Online Factor Online "} . actor 2 Online Factor? Online Factor?
CR 484 & Marion Oaks Bivd FDOT Traffic Online - - - 368138 8.50%  4.25% - -
AM Turning Movement Counts s - - - -
PM Turning Movement Counts ? 4.90% 340% 4.30% -
CR484 & SW 29th Ave Rd FDOT Traffic Online - - - - - - -
AM Turning Movement Counts 3 4.00% 10.00% 32.00% 2.00%
PM Turning Movement Counts : 7.10% 380% 2.00% 6.60%
CR 484 & SW 20th Ave Rd FDOT Traffic Online - - - - - - -
AM Turning Movement Counts 3 4.00% 10.00% 32.00% -
PM Turning Movement Counts 3 5.80% 330% 30.40% -
CR48B4 & 1-75 5B Ramps FDOT Traffic Online - - - - 362002 8.50% 4.25%
AM Turning Movement Counts 5% 14% - 12%
PM Turning Movement Counts 3 8% 5% - 6%
CR 484 & 1-75 NB Ramps FDOT Traffic Online - - - 362000 9% 4.25% -
AM Turning Movement Counts > 4.90% 10.90% 16.80% -
PM Turning Movement Counts : 7.20% 5.20% 9.00% -
CR484 & CR475A FDOT Traffic Online - - - 368087 S530%  265%
AM Turning Movement Counts 3 - .- - -
PM Turning Movement Counts 3 9.20% 740% 4.30% 5.30%
CR484 R CR475 FDOT Traffic Online - 367040 12.40% 6.20% - - -
AM Turning Movement Counts : - - - -
PM Turning Movement Counts 3 7.60% 5.20% 6.70% 2.40%
rion Oaks Trail & SW 29th Avd FDOT Traffic Online - - - - - - -
AM Turning Movement Counts : 2.00% 2.00% 11.00% 2.00%
PM Turning Movement Counts : 8.70% 2.00% 2.00% 7.70%
ictoca_ tipn tis.xdsmiR V2672023
Notes:
1. T2 Factors derived from the FDOT Traffic Online Historical AADT reports.
2. Design hourly truck factor calculated based on the FOOT Traffic Forecasting Handbook (T24/ 2).
3. Turning Movement Counts were observed in the field during traffic data coflection utilized for this TIA, a minimum of 2% was utilized for the Synchro analysis.

Roadway segments within the study area were evaluated to determine the existing PM peak hour levels of
service. The adopted service volumes were obtained from the latest Marion County Congestion
Management Process (CMP) and the 2020 FDOT Quality/Level of Service Handbook. The roadway
segment service volumes were approved during the methodology review process.

All the study area roadway segments are shown to operate within the adopted level of service standard
under existing PM peak hour traffic conditions. Table 3 illustrates the existing PM peak hour traffic volume

and level of service for study area roadway segments.
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Table 3 - Existing Conditions PM Peak Hour Roadway Segment Analysis

D-17

Traffic Impact Analysis
Trailhead Logistics Park North

Notes:

1. The roadway attributes and AADT were obtained from the most recent Ocala Marion Transportation Planning O
the roadway attributes were derived using the 2020 FDOT Q/LOS Handbook, 2010 FDOT Functional Classification Map for Marion County, and the adopted level of service from the Marion County Comprehensive Plan (Transportation Element, Policy 2.1.2).
2. NS-5A-C1 = non-state, signalized arterial, class 1; N5-UC = non-state, unsignalized collector; NS-SC-C1 = non-state, signalized collector, class 1; ST-UA = state, unsiganiized arterial; NS-UA = non-state, unsignalized anterial.
3. The existing traffic volumes were derived from the observed turning movement counts, The existing volumes for SW 132nd Street, Marion Oaks Trail, and CR 484 {west of SW 45th Avenue/east of CR 475) were derived using the Ocala Marion TPO CMP AADTS
and K/D factors from FDOT Traffic Online (count stations 368136, 368136, 367039, 367040/367046).

{TPO} C:

ROADWAY ATTRIBUTES * EXISTING PEAK SEASON TRAFFIC CONDITIONS (2022}
Roadway TPO Tratfic PM Peak Hour 3
Daily Pk, Hr, Dir, | = Counts TPO CMP
TPO CMP FDOT Adopted | Number |  Service Service Growth Growth NB/EB, sB/ws

From To Station | Classification 2 Area Typel LOS loflanes] Volume Volume Rate Rate Volume Volume | NB/EB V/C | S8/WB V/C | NB/EB LOS {SB/WB LOS
CR 484

SW 105 AV SR 200 2010.0 NS-UA Urban E 2 29,340 1,443 6.3% 3.36% 438 498 0.30 0.34 8 B

SR 200 W OF SW 57 AV 2020.1 NS-UA Urban E 2 32,600 1,610 16.4% 3,18% 379 431 0.24 0.27 8 8

W OF SW 57 AV SW 49 AV 2020.1 NS-SA-C1 Urban E a4 37,810 1,800 - 3.18% 37 431 0.20 0.23 [ C

SW 43 AV MARION OAKS BLYD 2030.0 NS-SA-C1 Urban E 4 35,820 1,800 - 3.93% 819 952 0.46 053 C C

MARION QAKS BLVD SW 20 AVRD 20300 NS-5A-C1 Urban £ 4 35,820 1,800 - 3.93% 1,037 1,191 0.58 0.66 C C

SW 20 AVRD 75 2030.0 NS-SA-C1 Urban E 4 35,820 1,800 1.8% 3.93% 1,148 1,730 0.64 0.96 C D

I1-75 CR 475A 2070.0 NS-SA-C1 Urban D 4 35,820 1,800 4.3% 6.37% 1,187 1,177 0.66 0.65 Cc c

CR 475A CR 475 2080.0 NS-5A-C1 Urban D 4 35,820 1,800 1.8% 4.34% 861 724 0.48 0.40 C C

CR 475 CR 467 2090.0 NS-SA-C1 Urban D 4 35,820 1,800 5.9% 4.57% 1,044 918 0.58 051 C C

CR 467 SE 132STRD 2110.0 NS-SA-C1 Urban D 4 35,820 1,800 1.5% 6.56% 905 796 0.50 0.44 C C
SW 29th Avneue Road

CR 484 MARION OAKS TRL - NS$-5A-C2 Urban E 2 10,920 560 - 1.00% 73 59 0.13 010 C C
SE 132nd Street Road

CR 484 us301 7165.0 NS-5A-C1 Urban £ 4 35,820 1,800 5.0% 1.00% 555 489 031 0.27 C [

Us 301 us 441 71700 NS-SA-C1 Urban E 4 35,820 1,800 8.4% 7.29% 608 535 0.34 0.30 [ [
Marion Qaks Trail

CR 48B4 W SW 43 AV 8150.0 NS-SA-C1 Urban E 2 15,930 792 - 1.00% 113 85 0.14 0.11 C C

MARION OAKS CRSE CRA4B4E 8180.0 NS-SC-C1 Urban E 2 15,830 792 - 1.00% 113 85 0.14 0.11 [of [of
KAOCA_Civil). 01 - TLPN NAXIsn segEx v28/2023

Process (CMP) Database and Ocala Marion TPO 2022 Traffic Counts Report. For SW 29th Avenue Road
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The operating conditions at the study area intersections were analyzed using the Synchro 11 software
package, which implements the procedures of the latest Highway Capacity Manual (HCM 6). The existing
lane geometry and signal timings (provided by Marion County) were utilized for the analysis.

All study area intersections operate with acceptable overall intersection level of service (LOS) and volume
to capacity (V/C) ratios less than 1.0 under existing AM and PM peak hour traffic conditions, with the
exception of the stop-controlled approach at the intersection of SW 29" Avenue Road at CR 484. The delay
experienced for the side-street stop-controlled approach during the AM peak hour represents level of
service F for a stop-controlled condition.

The Synchro 11 analysis output is provided in the Appendix. Table 4 provides a summary of the average
delay, level of service, and V/C ratios during the AM peak hour and PM peak hour under existing traffic
conditions.

Table 4 — Existing Conditions Intersection Analysis Summary

. AM Peak Hour PM Peak Hour
Intersection LOS |Delay(s)|Max V/C| LOS = |Delay(s}|MaxV/C

Marion Oaks Blvd & CR 484 -- -- -- B 14.9 0.85
SW 29th Ave Rd & CR 484 F 82.5 0.89 C 22.5 0.24
SW 20th Ave Rd & CR 484 A 9.3 0.82 A 54 0.56
I-75SB Ramp & CR 484 D 146 0.83 C 32.8 0.86
I-75 NB Ramp & CR 484 C 22.5 0.88 B 19.1 0.95
CR475A & CR 484 -- -- -- C 27.0 0.90
CR475& CR484 - = - C 27.8 0.77
SW 29th Ave Rd & Marion Oaks Trail A/B 188/1021 0.12 A/A 8.8/0.0 0.06

Notes:

1. For stop controlled intersections MOEs were reported for the stop controlled approach(es). For signalized

intersections the LOS and delay were reported for the overall intersection.

KAOCA_Civil\142933003-Transwestern North\ Traffic\TIA\2nd submittal\calcs\xis\[2023-01- TLPN TIA xism]intSum-Ex ¥23/23
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FUTURE TRAFFIC CONDITIONS ,

P

There are planned improvements within the study area that have been included as background
improvements in the future traffic conditions analysis.

FDOT has programmed improvements along CR 484 west of SW 20" Avenue Road to east of CR 475A
that will improve local traffic operations. The improvements include access management restrictions, adding
turn lanes, and extending turn lanes. Construction is funded for FY 2023-2024 (FPID 433651-1). The
following improvements were included in the background evaluation per the FDOT plans:

CR 484 Interchange Improvements (from west of SW 20" Avenue Road to east of CR 475A)

e Construction of a second southbound right-turn fane on CR 484 at the |-75 SB Ramp
e Construction of a second eastbound left-turn lane on CR 484 at the I-75 NB Ramp

e Construction of a second northbound left-turn from the |-75 NB off-Ramp to CR 484
¢ Construction of a second eastbound left-turn lane on CR 484 at CR 475A

s Construction of a second northbound left-turn lane on CR 475A at CR 484

e Construction of a southbound right-turn Jane on CR 475A at CR 484

e Signal timing adjustments

In addition, the Marion Oaks Boulevard at CR 484 intersection has planned improvements with construction
funding from FDOT programmed for FY 2024 (FPID 449277-1). The following improvements were included
in the background evaluation per the County plans:

Marion Oaks Boulevard at CR 484 intersection improvements

e Construction of dual westbéund left-turn lanes
e Construction of dual northbound right-turn lanes

o Northbound right permitted/overlap phasing and signal timing adjustments

SW 20" Avenue Road is being extended north of CR 484 as part of the Trailhead Logistics South project.
The improvements will be complete by end of 2023. The extension of SW 20" Avenue Road will include
the following improvements at the intersection with CR 484.

SW 20" Avenue at CR 484 intersection improvements

e Construction of an eastbound left-turn lane
e Construction of a westbound right- turn lane

e Construction of a north leg of the intersection with a southbound left-turn lane, through lane,
and right-turn lane

o Signal timing adjustments

13
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The signal plans for the intersection of SW 20" Avenue Road and CR 484 are provided in the Appendix.
The traffic study for the Marco Polo PUD included additional improvements at the intersection that would
be needed for the projected traffic volumes at buildout of the Marco Polo PUD. Because the Marco Polo
PUD is considered as a background/vested project per request of Marion County, the improvements
identified in that study were included in the background conditions analysis of the intersection. The following
buildout geometry was identified in the Marco Polo PUD study:

Buildout SW 20" Avenue at CR 484 intersection geometry

o One left, two through, and one eastbound through/right lane
o Two left, three through, and one westbound right turn fane
e One left, one through, and one northbound right turn lane

s Two left, and one southbound through/right lane

Additional excerpts detailing the background improvements are provided in the Appendix.

.

The future traffic volumes within the study area were calculated based on the approved methodology.
Future background traffic volumes were calculated using existing peak season traffic volumes and an
annual background growth rate applied to the buildout year. A 3.0% background annual growth rate was
utilized for the future traffic volume projections. In addition to background growth the following vested
developments were added as background traffic:

o Trailhead Logistics Park South

e Gas/Convenience Store at CR 484 & SW 20th Ave Rd (included within the Marco Polo PUD)

¢ Marco Polo PUD

e McGinley Property Phase 2
The total buildout traffic volumes were calculated as the sum of the background traffic volumes and project
traffic. For the roadway segment analysis, the PM peak hour project traffic volumes were calculated as an

average across the segment length. Project traffic was separated between automobile traffic and truck
traffic. A separate trip distribution was applied to each.

Vested traffic excerpts and worksheets detailing the future conditions intersection volume development are
contained in the Appendix. Buildout total traffic volumes at the study area intersections during the weekday
AM and PM peak hours are illustrated in Figure 5 and Figure 6.

14
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The roadway segments within the study area were evaluated for level of service under future background
traffic conditions (before the addition of project traffic) during the PM peak hour. The service volumes for
roadways within the study area were obtained utilizing the most recent Ocala Marion TPO CMP and FDOT
Quality/Level of Service Handbook per the approved methodology.

The following roadway segments were found to have V/C ratios greater than 1.0 with the addition of
background traffic:

s CR 484, from Marion Oaks Boulevard to SW 20" Avenue Road (existing 4-lane roadway)
e CR 484, from SW 20" Avenue Road to I-75 (existing 4-lane roadway)
e CR 484, from |-75 to CR 475A (existing 4-lane roadway)

CR 484 is listed within the Ocala Marion TPO Long Range Transportation Plan (LRTP) as needing widening
to six lanes from SW 29" Avenue to SW 20" Avenue Road (project R26) and SW 20" Avenue Road to CR
475A (project R27). These improvements are not listed in the cost feasible plan and do not have funding
allocated in the current five-year Transportation Improvement Program (TIP). The traffic study performed
for the Marco Polo PUD showed a need for CR 484 to be six lanes fronting the Marco Polo PUD.

Marion County has funding in the current five-year TIP for a planning study for widening of CR 484 to two
lanes from Marion Oaks Pass to SR 200 (Project C5). No other phases have funding allocated in the
five-year TIP.

The other roadway segments within the study area are shown to operate within the adopted service volume
with 2027 PM peak hour background traffic conditions. The future background conditions roadway segment
analyses are detailed in Table 5.

17
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Table 5 — Future Background Conditions PM Peak Hour Roadway Segment Analysis {2027)

EXISTING PEAK SEASON
TRAFFIC CONDITIONS
ROADWAY ATTRIBUTES * {2022} PM PEAK SEASON BACKGROUND TRAFFIC CONDITIONS {2027}
Roadway PM Peak Hour * PM Peak Hour *
Pk. Hr. Dir.
Adopted | Number | * Service NB/EB 5B/WB NB/EB sB/ws Vested Vested Total

from To 10S on:.a_n_g-s Vol i Vol Vol i NB/EB SB/WB - [Total NB/EB] - SB/WB NB/ES V/C | $8/WB V/C | NB/EB LOS |SB/WB LOS
CR 484

SW 105 AV 5R 200 £ 2 1,449 438 498 504 573 25 28 529 602 0.37 0.42 C C

SR 200 W OF SW 57 AV E 2 1,610 37s 431 436 496 139 216 575 712 0.36 0.44 8 C

W OF SW 57 AV SW 49 AV E 4 1,900 379 431 438 496 691 633 1,127 1,129 0.59 0.59 C C

SW49 AV MARION OAKS BLVD E 4 1,800 819 952 942 1,095 524 534 1,466 1,629 081 051 C [

MARION OAKS BLVD SW 20 AV RD 3 4 1,800 1,037 1,191 1,192 1,369 596 591 1,788 1,860 a.99 1.09 D F

SW 20 AVRD 75 E 4 1,800 1,148 1,730 1,320 1,989 1,166 752 2,486 2,741 138 152 F F

=75 CR 475A D 4 1,800 1,187 1,177 1,364 1,354 713 490 2,077 1,844 115 102 F F

CR475A CR 475 D 4 1,800 861 724 990 833 603 417 1,583 1,250 0.89 0.69 C C

CR 475 CR 467 D 4 1,800 1,044 918 1,201 1,056 482 330 1,683 1,386 0.94 0.77 C c

CR 467 SE132STRD D 4 1,800 905 796 1,041 915 386 264 1,427 1,179 0.79 0.66 [« C
SW 29th Avneue Road

CR 484 MARION OAKS TRL £ 2 560 73 59 B4 67 0 0 84 67 .15 0.12 C C
SE 132nd Street Road

CR 484 Us 301 E 4 1,800 555 489 638 562 294 202 832 764 0.52 0.42 C c

us30m US 441 £ 4 1,800 608 535 699 615 294 202 993 817 Q.55 G.45 C C
Marion Oaks Trail

CR484 W SW49 AV € 2 792 113 85 130 98 1 2 131 100 017 0.13 C C

MARION OAXS CRSE CR484¢€ E 2 792 113 85 130 S8 51 8 181 106 0.23 0.13 C C
KAOCA_CGivil\ 142933003 -TLPNTIA V2502023
Notes:
1. The roadway attributes and AADT were obtained from the most recent Ocala Marion Transportation Planning O {TPO} Cong A Process (CMP) Database and Ocala Marion TPO 2022 Traffic Counts Report. For SW 29th Avenue Road
the roadway attributes were derived using the 2020 FDOT Q/LOS Handbook, 2010 FDOT Functional Classification Map for Marion County, and the adopted leve! of service from the Marion County Comprehensive Pian (Trans portation Element, Policy 2.1.2).
2. The existing traffic volumes were derived from the observed turning movement counts. The existing volumes for SW 132nd Street, Marion Oaks Trail, and CR 484 (west of SW 45th Avenue/east of CR 475} were derived using the Ocala Marion TPO CMP AADTs
and K/D factors from FDOT Traffic Online {count stations 368136, 368136, 367039, 367040/367046),
3. Background volumes were derived by applying the study area growth rate to the existing volumes and adding vested traffic added.
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The roadway segments within the study area were evaluated for level of service under future buildout traffic
conditions during the PM peak hour. The service volumes utilized for the analysis are the same as those
utilized for the future background conditions analysis, with the addition of background improvements. The
following improvements were identified to be necessary to provide for acceptable leve! of service with the
future background traffic volumes during the PM peak hour:

e CR 484, from Marion Oaks Boulevard to SW 20™ Avenue Road (existing 4-lane roadway)
e CR 484, from SW 20" Avenue Road to I-75 (existing 4-lane roadway)
e CR 484, from I-75 to CR 475A (existing 4-lane roadway)

Service volumes for the improved condition were obtained from the 2020 FDOT Quality/Level of Service
Handbook and using the roadway attributes from the Ocala Marion TPO CMP. The roadway segments
within the study area are shown to operate within the adopted service volume with PM peak hour buildout
traffic volumes and assuming the improvements identified to be needed in the background conditions
analysis. No additional roadway widenings were identified to be needed due to the addition of traffic from
the proposed Trailhead Logistics Park North site.

The future buildout conditions roadway segment analyses are detailed in Table 6.

19
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Table 6 ~ Buildout Conditions PM Peak Hour Roadway Segment Analysis (2027)
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Traffic Impact Analysis
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20

ROADWAY ATTREBUTES PM PEAK SEASON BACKGROUND TRAFRC CONDITIONS {2027} PMPEAK SEASON PM PEAX HOUR BUILDOUT TRAFFIC CONDITIONS (3027 w/ Background improvements)
Roadway Exis, Pl impr nproved PM Peak Hour * Project Tratie - Auto Project Tratfte - Frucks Project
€dst. | wnbin |0 eheoin Paak
Adopted | Number | Service | Numbér{ Service Totat . Dleaction | - Toual Tetal
From To 108 1 oftanes | Volume Jottanes! Volume SH/WE | NBJEB V/C [ SB/WS 105 {$8/WH10s NBjER | SB/WE |%Awignment | NO/EB | SB/WE I impact ¥ LT LT ) 8 V/C!
R 485
SW 105 AV R 200 E 2 1443 2 1,448 529 s02 0 04z < c 0% 6 1% 1.0% [ 1 113% 535 618 [t 043 c c
58200 W OF SW 57 AV E H 1610 2 1610 §75 2 036 042 < c S5% ] 2 5% 2 4 157% 585 737 036 046 4 c
W OF SW57 AV Swagav E 4 1,900 4 1,900 1327 1129 058 059 c < 65% 10 3 5.0% 2 s L53% 1,139 1158 a8 081 3 c
SW 49 AV MARION DAKS BLVD 3 4 1,800 a 1,800 1,468 1629 L ast < 3 10.0% 15 19 5.0% 2 4 238% 1483 1672 082 093 c 4
MARION OAKS BLVD SW 20 AV AD 3 ) 1,600 & 2,869 1,788 1860 o6z (X3 < c B.0% a2 109 so% 2 4 629% 1812 2073 o84 072 < <
SW 20 AV RD. k75 3 4 1,800 B 2869 2,486 2741 087 0% < < S7.0% s £ 95.0% 7 38 1629% | 2778 2,666 0870 0,998 4 o
75 CRATSA D 4 1,800 & 2,869 2077 1844 on 064 < < 32.0% 125 = 100% 7 4 7.36% 2210 1,8% 077 as6 c c
CR47SA 4TS o 4 1,800 a 1600 1593 1,250 089 069 < < 5.0% 102 19 10.0% 7 4 £.06% 1702 1293 0.95 072 c c
CRATS CR 457 o 4 1,800 § 1800 1683 1386 0.94 or c 4 no% 8 B 10.0% 7 4 S.19% 1,776 1423 0.99 079 o c
CR467 SE1325TRD [ 4 1,800 4 1800 1,427 1179 073 0.66 c [4 12.0% 6 % 100% 7 4 410% 1,501 1,209 3] 067 c 3
SW 29th Avneue Road
CR 484 MARION DAKS TRL £ 2 560 2 560 62 67 015 o c [4 420% 164 164 0.0% 0 ° 29.33% 248 231 o4 041 c €
SE 132nd Street Road
us 301 3 4 1,800 4 1,600 e 764 0s2 L) c < 13o% 51 0 10.0% 7 4 2.24% 90 788 oss 044 ¢ <
us 301 s 441 E s 1,600 4 1,800 993 817 ass o485 3 c 12.0% 47 18 3.0% 2 1 273% 1,042 836 asg 0.6 c <
Marion Oaks Trail
CR4GAW SWA9AV £ 2 792 2 m e 100 017 [T+ < 4 15% 5 1 0.0% 0 ] 7% 136 114 3] 014 < 4
MARION OAXS CRSE CRAME 3 2 792 2 ) 181 106 on on c < 65% 10 b3 o.0% o 0 3.21% 191 131 a2 [.XY] ¢ 3
1004 ¢ neEn
Nates:
1. The existing raadway attritutes and service volumes were obtained from the Ccala Marion Plancirg {TPO} Cargestion Mansgement frocess (CMP) Database. For the Improved condition, the roadway sendce volumes were derlved wusing the 2020 FDOT Q/LOS Handbaok The improvements identified to be needed under future
backgmund traffic conditions {prior ta adding project traffic) were assumed for the bulidout canditions analysis.
2. Background valumes were derived by apolying the study ara growth fate to the existing voiumes with vasted traffic added,
3. Project traffic was assigned based on the CFRPM owtput {with manual adjustments) n the approved methodology.

142933003

January 2023



ATTACHMENT D D-27

Trailhead Logistics Park North

Ki m l ey ») H O r n Traffic Impact Analysis

S S

The intersections within the study area were evaluated to determine if improvements are needed to provide
an acceptable level of service and intersection operations with future background traffic conditions prior to
the addition of project traffic.

Existing signal timings (as obtained from the City of Ocala and Marion County), peak hour factors (as
obtained from the traffic counts), and right-turn on red percentages (obtained as previously described in
this report) were input into Synchro 11 for analysis. The existing observed percent heavy vehicle percentage
was updated for the background conditions analysis to reflect the projected vehicle mix from the addition
of background and vested traffic.

Either existing geometry or planned/programmed geometry was utilized based on the committed
transportation projects outlined previously.

The intersection of SW 29" Avenue Road at CR 484 was evaluated as a directional median opening (all
southbound movements are limited to right-turn only) based on input from Marion County on a planned
short-term safety improvement. The observed and projected traffic movements at the intersection were re-
allocated based on the planned movement restriction at the intersection. Existing / projected southbound
left-turn movements were allocated to the southbound right-turn movement and eastbound through
movement, assuming these vehicles would make a u-turn at the median opening to the west of the
intersection.

The background intersection analysis shows the following improvements are necessary to provide for
acceptable level of service and operations with future background traffic volumes:

SW 29t Avenue Road at CR 484

e Signalization is warranted as a result of background traffic during the AM peak hour based on the
FDOT Signal Warrant 3 volume thresholds and LOS F for southbound right-turn movement

SW 20th Avenue Road at CR 484

¢ Signal timing adjustments and assuming the improvements identified to be needed with the Marco
Polo PUD buildout

An AM peak hour and PM peak hour signal warrant analysis was conducted for the intersection of SW 29t
Avenue at CR 484 using the Manual on Uniform Traffic Control Devices (MUTCD) 2009 Edition for peak
hour volume Warrant 3 criteria. Based on the Signal Warrant 3 criteria, a traffic signal is warranted for the
background AM peak hour traffic conditions. The peak hour signal warrant analysis outputs are provided in
the Appendix.

The |-75 at CR 484 interchange is currently under construction. The improvements include dual southbound
right turn lanes for the southbound ramp terminal and dual northbound left turn lanes for the northbound
ramp terminal. The |-75 Southbound Ramp at CR 484 southbound right-turn movement operates at LOS F
(and v/c < 1.0) during the background AM peak hour. The |-75 Northbound Ramp at CR 484 northbound
left-turn movement operates at LOS F (and v/c <1) during the AM and PM background scenarios.

No background improvements were applied to the intersection of CR 475A at CR 484. With future

background traffic volumes, the intersection operates with all V/C ratios less than 1.0 and acceptable LOS

for the overall intersection operations, but with LOS F for the eastbound lefi-turn, northbound left-turn, and
21
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southbound right-turn movements during the PM peak hour. The high delay for these movements is due to
the intersection being within the coordinated signal network and having a long cycle length that favors the
through traffic on CR 484.

Table 7 summarizes the resultant intersection LOS with future background traffic volumes and existing
and/or programmed intersection geometry. Table 8 summarizes the resultant intersection LOS with future
background traffic volumes and considering the improvements outlined above. The Synchro 11 output
reports are provided in the Appendix.

Table 7 — Background Conditions Intersection Analysis (2027)

AM Peak Hour PM Peak Hour
Intersection LOS |Delay(s)|MaxV/C| LOS I[Delay(s)|MaxV/C

Marion Oaks Blvd & CR 484 -- -- -- C 29.9 0.88
SW 29th Ave Rd & CR 484 F 50.6 0.77 C 21.9 0.26
SW 20th Ave Rd & CR 484 F 93.9 3.36 F 185.5 5.04
1-75SB Ramp & CR 484 C 27.1 0.85 D 38.3 0.995
1-75 NB Ramp & CR 484 C 26.9 0.83 C 23.9 0.86
CRA475A & CR 484 -- -- -~ C 336 0.92
CR475& CR484 -- -- - D 42.9 0.99
SW 25th Ave Rd & Marion Oaks Trail A/B  19.1/105] 0.15 A/B  19.0/10.61 0.07

Notes:

1. For stop controlled intersections MOEs were reported for the stop controlled approach(es). For signalized

intersections the LOS and delay were reported for the overall intersection.

KAOCA_Civi\'#2933003-Transwestem Norti\ Traffic\TIA\2nd submittal\calcs\xis\[2023-01- TLPN TIA xism]intSum-Bg ¥26/23

Table 8 — Background Conditions with Improvements Intersection Analysis (2027)

AM Peak Hour PM Peak Hour
Intersection LOS [Delay(s)|MaxV/C| LOS |Delay(s)|MaxV/C
SW 29th Ave Rd & CR 484 B 14.8 0.88 A 7.6 0.75
SW 20th Ave Rd & CR 484 C 28.6 0.92 D 385 0.94

Notes:

1. For stop controlled intersections MOEs were reported for the stop controlled approach{es). For signalized
intersections the LOS and delay were reported for the overall intersection.

KAOCA _Civil#2933003-Transwestem North\ Traffic\TIA\2nd submittai\calcs\xIs\[2023-01- TLPN TIA xism]intSum-Bgimps v23/23
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The intersection operations were evaluated under 2027 buildout traffic conditions. The buildout traffic
volumes are a sum of the 2027 background traffic volumes and project traffic volumes from the Trailhead
Logistics Park North site. Automobile traffic and truck traffic were assigned separately for the buildout
conditions volume development. Buildout percent heavy vehicles were derived by summing the background
truck volumes and project truck volumes divided by the total volumes for each approach.

The intersection analysis was performed using the geometry identified to be needed for the 2027 future
background conditions analysis. The full buildout intersection geometry identified in the Marco Polo Study
for the intersection of SW 20" Avenue Road at CR 484 was utilized.

The buildout intersection analysis shows the following improvements are needed to provide for acceptable
level of service and traffic operations with the projected buildout traffic:

Marion Oaks Boulevard at CR 484

e Extend the westbound left-turn fane on CR 484 to 625 feet
SW 20th Avenue Road at CR 484

e Implement a northbound right-turn permitied/overlap phasing; a R10-16 sign-is recommended to
warn u-turning vehicles to yield to right-turn vehicles

e Signal timing adjustments

A third westbound through lane was included in the intersection analysis for the intersection of CR 484 at
the 1-75 southbound ramp based on the identified background improvement need of widening CR 484 to
six lanes. This is considered a background traffic improvement based on the need for widening to six lanes
to accommodate the future background (prior to the addition of project) traffic volumes.

The study area intersections are expected o operate with acceptable LOS and V/C ratios with the addition
of project traffic and the above identified improvements, in addition to those implemented in the future
background with improvement scenario.

Table 9 provides a summary of the intersection operations with buildout traffic volumes and the
improvements identified to be needed for future background traffic conditions. Table 10 provides a
summary of the intersection operations with buildout traffic volumes and the additional improvements
identified to be needed for the addition of project traffic. The Synchro 11 output reports are provided in the
Appendix.
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Table 9 — Buildout Conditions Intersection Analysis (2027)

AM Peak Hour PM Peak Hour
Intersection LOS |Delay(s)|{MaxV/C! LOS |[Delay(s)jMaxV/C

Marion Oaks Blvd & CR 484 - -- -- C 334 0.90
SW 29th Ave Rd & CR 484 B 19.3 0.90 B 12.7 0.81
SW 20th Ave Rd & CR 484 C 30.7 0.95 D 52.0 1.14
1-75SB Ramp & CR 484 C 26.6 0.89 C 32.2 0.95
1-75 NB Ramp & CR 484 C 32.7 0.87 C 26.7 0.87
CR475A & CR 484 -- -- -- C 34.2 0.92
CR475& CR 484 - - - D 39.5 0.96
SW 29th Ave Rd & Marion Oaks Trail B/B |11.7/13.5] 0.32 B/C [10.0/16.6] 0.48

Notes:

1. For stop controlled intersections MOEs were reported for the stop controlled approach(es). For signalized

intersections the LOS and delay were reported for the overall intersection.

KAOCA_CiviN#2933003-Transwestemn North\ Traffic\TIA\2nd submittal\calcs\xis\[2023-01- TLPN TIA xism]intSum-Bo ¥26/23

Table 10 — Buildout Conditions with Improvements Intersection Analysis (2027)

AM Peak Hour PM Peak Hour
Intersection LOS |Delay(s)|MaxV/C| LOS |Delay(s)|MaxV/C
SW 20th Ave Rd & CR 484 C 28.1 0.89 D 52.6 0.99

Notes:

1. For stop controlled intersections MOEs were reported for the stop controlled approach(es). For signalized
intersections the LOS and delay were reported for the overall intersection.

KAOCA_Civi\#2833003-Transwestem North\ Traffic\TIA\2nd submittal\calcs\xs\{2023-01- TLPN TIA xIsm]intSum-BoImps v26/23

SW 20" Avenue Road at CR 484 was evaluated considering an “interim” scenario. The traffic volumes for
the interim scenario included:

e Existing observed traffic volumes

e Background growth to a buildout year of 2027
e Trailhead Logistics Park South

e Marco Polo Gas/Convenience Store

e Trailhead Logistics Park North (full buildout)

24
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The planned geometry that is currently under construction with the Traithead Logistics Park South Project
was utilized, which includes the following approach geometries:

o Eastbound - left-turn lane, through lane, through/right-turn lane
e Westbound - left-turn lane, two through lanes, right-turn lane

e Northbound — left-turn lane, through/right-turn lane

e Southbound — left-turn lane, through lane, right-turn lane

Re-striping of the southbound approach to a southbound left-turn lane, southbound through/left-turn lane,
and southbound right-turn lane is required to accommodate the full buildout traffic from the Trailhead
Logistics Park North project and the background traffic identified above. Due to restrictions on the south
side of the intersection, the north leg must have the through movement in the center southbound fane. This
geometry will necessitate a split phase for the northbound and southbound movements, which will require
less green time for the CR 484 eastbound and westbound movements.

It is recommended that within 30 days of opening a cumulative development program of 500,000 square
feet within the Trailhead Logistics Park North that an operational study be performed to determine what
configuration and signal timings are required to accommodate future year traffic patterns; to be reviewed
and approved by County staff.

The intersection volume development, Synchro outputs, and vested traffic excerpts utilized for the interim
analysis are provided in the Appendix.

The turn lanes at the study area intersections utilized by project traffic were evaluated to determine if the
existing or planned/programmed length is sufficient for the traffic at buildout. The planned geometry as
provided by the design plans for the committed projects on CR 484 at the I-75 interchange and CR 484 at
Marion Oaks Boulevard were used. The existing/planned turn lane length was compared against the
required deceleration from the FDOT Greenbook and the reported queue length from the Synchro output.
The 50" percentile and 95" percentile queues from the background (with improvement) and buildout
(without improvement) scenarios were utilized. The existing/planned turn lane length is considered
sufficient if the turn lane can accommodate the required deceleration plus 50" percentile queue and the
95" percentile queue length can be contained within the turn lane.

Table 11 provides a summary of the turn lane evaluation. The turn lanes at the study area intersections
that are utilized by project traffic will have sufficient storage to accommodate the buildout traffic volumes,
with the exception of the following:

¢ The pIannéd westbound left-turn Iahe length on CR 484 at Marion Oaks Boulevard heeds to be
extended by 120 feet to accommodate the increase in traffic in this movement from the project

e The northbound left-turn lane on CR 475A at CR 484 has deficient length for the future background
(prior to project traffic) volumes. Traffic from the Trailhead Logistics Park North project does not
change the queue length or create an additional deficiency

e The northbound left-turn lane on CR 475 at CR 484 has deficient length for the future background
(prior to project traffic) volumes. Traffic from the Trailhead Logistics Park North project does not
change the queue length or create an additional deficiency
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Table 11 ~ Turn Lane Evaluation

AM Peak Hour PM Peak Hour
Required Total Turn Existing / Planned
Intersection speed Denelera:ﬂon tane I.e::gth 50th Percentile | 95th Percentile Decel L'+ 50th | Tapert +95th 50th Percentile | 95th Percentile Decel L +50th | Taper L+35th Storage Length
Limit ) i) Queue L:ngth Queue L:ngth %tile Queue (ft}] %tile queue (it} Queue Lfng!h Queue l:ngth %tile Queue {ft})i%tile queue (ft) Suffident? {Y/N) *
(e} (R} {ft) (ft)
Marion Oaks Bivd & CR 484
WBL (background) a5 185 505 - - - - 275 400 460 500 Y
WBL (buildout) 45 185 505 - - - -- 400 525 585 625 N
I-75 SB Ramp & CR 484
SBR {background) 35 - 570 200 250 200 250 475 625 475 625 Y
SBR {buildout) 35 - 570 275 350 275 350 525 700 525 700 Y
I-75 NB Ramp & CR484
EBL (background) 45 185 675 350 400 535 500 225 250 410 350 Y
EBL (buildout) 45 185 695 375 400 560 500 275 275 460 375 \
NBL {background) 35 - 530 225 300 225 300 325 425 325 425 Y
NBL {buildout) 35 - 530 275 400 275 400 350 475 350 475 Y
CRA475A & CR 484
EBL (background) 45 185 410 - - - - 200 250 385 300 Y
EBL {buildout) 45 185 410 - - - - 225 225 410 275 Y
NBL {background) 45 185 345 - - - - 175 225 360 275 N
NBL (buitdout) 45 185 345 - - - - 175 225 360 275 N
CR475 & CR484
EBL (background) 55 350 500 - - - - 75 125 425 175 Y
€BL (buildout) 55 350 500 - - - - 75 150 425 200 Y
NBL {background) 55 350 295 - - - - 75 150 425 200 N
NBL {buildout) 55 350 295 - - - - 100 150 450 200 N
Notes:
1. Based on the 2018 FDOT Green Book (Table 3-31) and FDOT Design Manual {Exhibit 212-1}.
2. Turn lane lengths were derived from the existing turn iane lengths. For the intersections of Marion Oaks Blvd, 1-75 Ramps, and CR 475A at CR 484, the turn lane lengths were derived from the design plans for those projects. The 1-75 off
ramp turn lane {engths were not measured to the mainline gore striping, therefore additional storage length is availabte (SB Ramp ~690 ft, NB Ramp ~785 ft) to accomodate queued traffic exiting onto CR 484,
3. Based on the 50th and 95th percentile back of queue fength {rounded up in 25 foot increments} as reported in Synchro 11.
4.The storage length was determined to be sufﬁéient if the turn lane could accommodate the summation of the required deceleration length and 50th percentile queue length and the storage length could accommodate the 95th
percentile queue length plus taper. For interchange off ramps turn {ane length was determined to be sufficient if the turn lanes could accomodate the forecasted queue length.
5. The buildout queue lengths were derived from the buildout scenario {(without improvements).

KAOCA_Chil 4293300 3-T NorthTraf i\ TIAY2rd. 3-0 1~ TLPN TiA.xismiturml anelongths ¥26/23
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SITE ACCESS ANALYSIS

The following access locations are proposed for the Project:

e Connection to the south along SW 20" Avenue Road, which connects to CR 484 at a signalized
intersection

e Connection as a new east leg of the intersection of SW 29" Avenue Road and Marion Oaks Trail

The projected traffic volumes on SW 29" Avenue Road do not show a need to widen to four lanes. The
widening of SW 29" Avenue Road to four lanes was previously contemplated with the Deltona development
agreements. There is 100 feet of right-of-way and portions of the roadway are constructed with four lanes.
The developer plans to widen the roadway to four lanes, although not shown to be necessary to meet level
of service standards with the buildout traffic volumes.

The planned connection on SW 29" Avenue Road at Marion Oaks Trail was evaluated to determine if an
ingress northbound right turn lane is warranted to accommodate project traffic. The FDOT Access
Management Guidebook (November 2019) was reviewed to determine whether the projected ingress
turning volumes warrant an exclusive northbound right-turn lane. The FDOT Guidebook recommends an
ingress right-turn lane if turning volumes are between 80 and 125 vehicles per hour for roadways with a
speed limit of 45 mph or less. The lower threshold is more appropriate for a higher volume two-lane roadway
and the higher threshold is more appropriate for a multi-lane roadway. SW 29" Avenue Road serves
minimal development north of Marion Oaks Trail, with very little through volumes expected. With the
widening of SW 29" Avenue Road to four lanes, the outside lane could turn into a dedicated right-turn lane
into the site as there a limited number of through volumes north of Marion Oaks Trail expected.

An excerpt from the FDOT Access Management Guidebook is provided in the Appendix. Table 12 provides
a summary of the right-turn lane analysis.

Table 12 —~ Right-Turn Lane Analysis

Buildout NBR Buildout NBT
1 *| Threshold
Volumes {veh/hr}' | Volumes {veh/hr) Right Turn Right Turn
Access Connection Volumes Lane
AM Peak | PM Peak | AM Peak | PM Peak veh/hri2 Required?
Hour Hour Hour Hour (veh/hr)
SW 29th Ave Rd at Marion Oaks Trail 187 53 7 13 80 NO

MNotes:
1. Projected ingress traffic volumes at full buildout of the development.

2. NBR volumes exceed the FDOT recommended threshold, however based on NCRHP 457 guidance an exclusive
right turn lane is not recommended.
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The intersection of SW 29" Avenue Road at CR 484 will be signalized based on the results of the
background conditions signal warrant analysis. The southbound approach will include two lanes due to the
proposed widening of SW 29" Avenue Road. The existing eastbound left-turn lane is 285 feet long. The
required deceleration length is 185 feet based on the FDOT Greenbook and the 50" percentile queues at
buildout are less than 100 feet. The existing eastbound left-turn lane on CR 484 at SW 29" Avenue Road
has sufficient iength for project buildout. The FDOT Design Manual (Chapter 232.2) recommends exclusive
right-turn lanes at signalized intersections when peak hour through and right turning volumes each exceed
300 vph. The projected westbound right-turn volume is 138 vehicles during the AM peak hour and 79
vehicles during the PM peak hour; therefore, based on FDOT criteria, an exclusive westbound right-turn
lane is not warranted at the future signalized intersection of SW 29" Avenue Road at CR 484.

The intersection of SW 20" Avenue Road at CR 484 has planned improvements for the interim condition
(under construction now; implemented prior to full Marco Polo buildout) and buildout condition (full Marco
Polo buildout, as identified in the Marco Polo study). The interim improvements include a +480-foot
eastbound left-turn lane and +/- 160-foot westbound right-turn lane on CR 484. The north leg will be
constructed to have an exclusive 200-foot southbound left turn lane, and a single southbound through and
single southbound right turn lane that extend north of the intersection. The planned improvements
illustrating the turn lane lengths are provided in the Appendix.

The eastbound left-turn lane on CR 484 at SW 20" Avenue Road has sufficient length for the projected
queues at buildout. The planned westbound right-turn lane is less than the required deceleration length for
a 45mph design speed. However, per feedback from Marion County, the westbound right turn lane cannot
be lengthened due to the adjacent Popeye’s driveway.

The projected 95™ percentile queue length for the southbound left-turn movement on SW 20" Avenue Road
at CR 484 is approximately 1,100 feet for project buildout. There is approximately 920 feet of queue storage
for the southbound left-turn movement on SW 20" Avenue Road between CR 484 and the first median
opening on SW 20" Avenue Road to the north. During peak egress traffic periods, the queues will extend
past the median opening. A “do not block intersection” sign is recommended to minimize impacts between
southbound left-turn movements at CR 484 and northbound left-turn movements at the median opening. A
northbound left-turn lane is provided on SW 20" Avenue Road at the median opening to ailow for left-turning
traffic to queue outside of the through lanes. No impacts to the CR 484 traffic operations are anticipated
from the occasional queueing during peak periods on SW 20" Avenue Road. Furthermore, SW 29" Avenue
Road will be widened to four lanes with a traffic signal at CR 484, which will allow for an additional egress
‘point during peak egress and gueueing periods. ‘ ‘

An interim evaluation was performed assuming the Trailhead Logistics Park North site may be operational
prior to the Marco Polo development, and associated improvements to the intersection of SW 20" Avenue
Road at CR 484. The results and recommendations from that evaluation were summarized previously and
include restriping the southbound approach to have a left-turn lane, through/left-turn lane, and right-turn
lane and converting the northbound and southbound signal phasing to split phasing. The timing of the
interim improvements will be based on operational studies to be performed at various buildout stages within
the Trailhead Logistics Park North development.
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PROPORTIONATE SHARE _ 7 .

Per Chapter 163.3180 of the Florida Statutes, an acceptable method for a landowner to mitigate their
transportation impacts to is pay a proportionate share cost towards subject improvements. Per the Florida
Statutes, proportionate share contributions are not required for improvements identified to correct
transportation deficiencies that occur prior to the addition of project traffic. Therefore, any transportation
improvements identified to be needed in the background conditions analysis are assumed to be in place
for the purposes of the proportionate share calculation.

Several transportation improvements were identified as being required within the study area to provide
acceptable traffic operations with future background traffic conditions (before the addition of project traffic)
and are therefore not subject to proportionate share mitigation. The improvements required to
accommodate background traffic are listed in the background intersection analysis and background
roadway segments analysis sections of this report. Background intersection and roadway improvements
were assumed to be in place for the proportionate share calculations.

Additional transportation improvements were identified as being required within the study area to provide
acceptable traffic operations at project buildout. Mitigation required to support project traffic was calculated
based on the following methodology:

Marion Oaks Boulevard at CR 484

e Extend the westbound left-turn lane on CR 484 tb 625 feet

e Proportionate share calculated as the project traffic utilizing the westbound left-turn movement (59
trips) divided by the total traffic utilizing the westbound left-turn movement (714 trips) at
buildout = 8.26%

SW 20th Avenue Road at CR 484

o Implement a northbound right-turn permitted/overlap phasing and signal timing adjustments
e Install an R10-16 (U-TURN YIELD TO RIGHT TURN) for the westbound left-turn lane

e Proportionate share calculated as the project traffic at the intersection divided by the increase in
capacity generated by the improvement. The total project traffic at the intersection is greater than
the increase in capacity generated by the improvement, therefore the proportionate share is 100%.

SW 29th Avenue Road will be widened by the developer to four lanes from CR 484 to Marion Oaks Trail.
The widening of SW 29" Avenue Road will include a new traffic signal at the intersection of SW 29" Avenue
Road and CR 484. The widening to four lanes was a prior condition of the Deltona development but is not
shown to be needed to accommodate project traffic from the Trailhead Logistics Park North site. A traffic
signal at the intersection of SW 29" Avenue Road at CR 484 is warranted with future background traffic
conditions, prior to the addition of traffic from the Trailhead Logistics Park North site. The cost of the
improvements to SW 29" Avenue Road and the intersection with CR 484 will exceed the cost of the required
proportionate share transportation mitigation for the project.
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CONCLUSION

This traffic study has been performed to support the PUD rezoning for the Trailhead Logistics Park North
industrial development. The traffic analysis provided is consistent with the approved methodology
document.

The traffic analysis was performed considering a buildout timeframe of 5 years (2027) for the full proposed
development program. The operating conditions within the study area were evaluated for existing, future
background (before addition of project traffic) conditions and buildout traffic conditions.

The following offsite transportation improvements were identified to be needed based on the background
traffic scenario (prior to the addition of project traffic):

e CR 484 - Widening to six lanes from Marion Oaks Boulevard to CR 475A
e SW 29th Avenue Road at CR 484 - Signalization is warranted with background AM peak hour traffic
e SW 20th Avenue Road at CR 484 - Signal timing adjustments

Additional off-site transportation improvements were identified to be needed due to the addition of project
traffic from the Trailhead Logistics Park North development. The following mitigation improvements are
needed to support project traffic:

e Marion Oaks Boulevard at CR 484 - extend the westbound left-turn lane to 625 feet (8.26%
proportionate share allocation)

e SW 20th Avenue Road at CR 484 — northbound right-turn permitted/overlap phasing with signal
timing adjustments and installing an R10-16 (U-TURN YIELD TO RIGHT TURN) sign (100%
proportionate share allocation).

The following interim improvements were identified to be needed at the intersection of SW 20" Avenue
Road at CR 484 to support buildout traffic volumes in advance of the ultimate improvements at the
intersection identified within the Marco Polo PUD:

o Re-striping the southbound approach to have a left-turn lane, through/ieft-turn lane, and right-turn
lane

e Implementing split phasing for the northbound and southbound approaches

The developer will enter into a Chapter 163 Concurrency Development Agreement for the widening of SW
29th Avenue Road to four lanes from CR 484 to Marion Oaks Trail and install a traffic signal at the
intersection with CR 484. The Concurrency Development Agreement will also address impact fee credits
per Section 10-323 of the Marion County Code of Ordinances. The cost of the improvements to SW 29*
Avenue Road and the intersection with CR 484 will exceed the cost of the required proportionate share
transportation mitigation for the project.

The Chapter 163 Concurrency Development Agreement will also require an operational study of the
intersection of SW 20" Avenue Road at CR 484 at various stages of development to determine the timing
of the interim improvements. This traffic impact analysis has been completed based on the standards set
forth in the approved methodology and supports the PUD zoning application and future Concurrency
Development Agreement for transportation concurrency reservation for the project.
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04:00 PM 30 0 118 -0 0 0 0 0 [ 140 ...046 .- 0 139 ..194 0 0 667 2668
0415 PM 29 0 85 0 ) 0 Q 0 i 174 . 49 0 121 237 0 9 685 2001
04:30 PM 37 o 88 0 (¢ 0 ] o (] 167 45 0 126 197 0 0 650 1308
04:45 PM 27 0 8¢ 0 "] 0 [s] o] [¢] 162 46 0 121 201 0 (] 656 656
Peak 15-Min Northbound Saouthbound Eastbound Westbound
Flowrates Left Thru Rgt U R*lleft Thru Rgt U R [lLeft Thru Rgt U R* jLeft Thru Rgt U _R* Total
All Vehicles 148 [¥] 472 0 Q [§ 0 [ 0 696 196 0 556 948 [} Q 3016
Heavy Trucks 16 0 24 0 0 e} 0 0 0 48 1% 0 12 48 00 164
Pedestrians 0 0 0 0 0
Bicycles o] Q [V ] 0 o} [V ] 0 0 0 0 [¢] 0 00 0
Buses
Stopped Buses”




ATTACHMENT D

LOCATION: SW 29th Avenue Rd & CR 484/5W Hwy 484
CITY/STATE: Ocala, FL

PROJECT ID: 22-130130-001
DATE: Tue, Apr 26, 2022

¥ e o 4 Peak-Hour: 07:00 AM - 08:00 AM ¥ oo s 4
Peak 15-Minute: 07:00 AM - 07:15 AM
v 0 1% 60 00 00
- d ¥ 8N ‘- <= 4d 34 -
2 7 2 peak Hoat Factor L = 93 00 JF L ss 100
1391 mip o 899 41 A 10.2
we 0 Y o s 1 00 "} £ oo 37
-> t P e A B A 4 -
o 0o o 00 00 00
¥ o o 4 ¥ oo oo 4
National Data & Surveying Services
¥ o Ao
o= 2
4 o £o
N 4 22-130110.001 -
I
o]
¥ t e
.
4 | - — 1 T
7 ts - *
5T - 2 -] -
S S
LAY ¥ — e e [
75-Min Count SW 29th Avenue Rd SW 29th Avenue Rd TR 48415W Hwy 454 CR 4841SW Hry 484
Period Northbound Southbound Eastbound Westbhound Hourly
Beginning At | Left Thru _ Rgt Left _Thru _Rgt Left Y] Left Thru Rat U Total
00 AM 0 @ 0 0 : . T 407 0 06 21 a1 0 2
07:15 AM 0 0 0 0 32 0 7 1 355 0 0 ] 245 1 1 651 2357
07:30 AM 0 0 0 0 42 0 10 0 307 0 0 0 209 9 0 5§77 2246
07:45 AM 0 0 0 0 31 [ 10 5 322 0 0 0 214 3 0 595 2203
08:00 AM ] Y 0 0 17 [¢] 7 2 296 0 0 0 205 7 ] 534 20685
08:15 AM 0 [ 0 0 14 [ 3 4 324 ] 1 0 188 8 0 540 1831
08:30 AM 0 ] 0 0 17 0 4 0 306 0 0 0 187 10 0 534 991
08:45 AM 4] 3] 0 0 15 [+ 3 2 241 0 [ 0 180 [ [*] 457 457
Peak 15-Min Narthbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R*Jleft Thru Rgt U R* |left Thru Rgt U R* jteft Thru Rgt U R Total
All Vehicles 0 0 [} [1] 168 0 40 [ 20 1628 [} [} [] 980 84 [3] 2920
Heavy Trucks 0 0 0 0 4] 0 o 0 ] 76 0 0o 0 112 80 196
Pedestrians 0 0 4] 0 0
Bicycles 0 0 [ [ 0 [VI] [ [ [V 0 4 00 4
Buses
Stopped Buses

D-43



ATTACHMENT D

D-44

LOCATION: SW 29th Avenue Rd & CR 484 PROJECT ID: 22-130314-008
CITY/STATE: Ocala, FL DATE: Wed, Oct 26, 2022
¥ o % 4 Peak-Hour: 04:00 PM - 05:00 PM ¥ s 27 4
Peak 15-Minute: 04:30 PM - 04:45 PM
19 ¢ 42 53 0.0 7.4
- A A - - 43 ‘-
a5 26 I3 peak Hour Factor R 5o e 18 00 oF 38
991 i o 857 7.3 wp
107 o "y &2 o 71 00 'Y 7.2
N “ate - - -
] o 0 0.0 00 0.0
¥ > o 4 ¥ oo 0o 4
National Data & Surveying Services
North
22-130314-008
1 0 3
* Y4 ¥ L * S
[ R 2 _j\ K
2 €= 32 JE— =-p
o £ s - T 3
- “ ¢ -
[ 0 0
15-Min Count SW 29th Avenue Rd SW 26th Avenue Rd CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Rgt U R* Jleft Thru Rgt U R* jleft Thru Rgt U R jleft Thru Rgt U R* Total Total
03:00 PM [3] [¢] 0 [} 9 0 5 [{] [ 273 0 1 0 217 [} 5} 517 1977
03:15 PM 0 0 0 0 4 s} 4 0 0 261 0 0 0 215 12 o} 496 1934
03:30 PM 0 0 0 0 6 o 4 0 7 274 Q 0 0 194 13 0 498 1930
03:45 PM 0 0 o} 0 6 0 4 0 4 233 0 0 0 197 21 1 466 1952
04:00 PM 0 0 0 0 13 0 2 0 7 219 0 0 0 218 15 o 474 1997
04:15 PM 0 0 ¢ 0 10 [¢] 7 0 10 282 ¢} [} 0 193 10 0 492 1523
04:30 PM } .0 0 0 V] 9 0 4 i1} ] 254 0 1 4] 238 10 1 520 1031
04:45 PM 0 0 0 0 10 0 [} 0 2 259 v 0 v} 218 15 1 511 511
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates teft Thru Rgt U R lleft Thru Rgt U R jleft Thru Rgt U R |Left Thru Rgt U R* Total
All Vehicles [ 0 [¢] [§} 52 0 28 o} 40 1048 [} 4 [4] 952 60 4 2188
Heavy Trucks ] 0 0 O 4 0 4 0 0 88 o 0 0 52 40 152
Pedestrians 0 0 0 0 ]
Bicycles 0 0 0 0 0 0 0 0 0 0 o 0 0 0 00 0
Buses
Stopped Buses




ATTACHMENT D

D-45

CITY/STATE: Ocala, FL

LOCATION: SW 20th Avenue Rd & CR 484

PROJECT ID: 22-130314-002
DATE: Tue, Oct 25, 2022

¥ o o 4 Peak-Hour: 07:00 AM - 08:00 AM ¥ o oo 4
Peak 15-Minute: 07:00 AM - 07:15 AM
[ 0 0 00 00 00
720 B ey W0 B2 104 00 of oo 100
1623 e 6 mp 4 10.4
6e5 23 7Y & 169 6 43 & oo 43
13 0 76 154 00 342
¥ s P ¥ 22 as 4
National Data & Surveying Services
¥ o
4‘ 22-130314-002
’ ° North
[ 0 - ___
-
[ ° [ >
< Jd Iy L X INUNEE——
x>
L L S —
BT
58 i < 8
'3 £ N
-»> 4 ¢ P >
2 [ 26
15-Min Count SW 20th Avenue Rd SW 20th Avenue Rd CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Ragt U R* | Left Thru R U R* { Left Thru Rgt U R* {Left Thru R [}) R Total Total
1 07:00 AM 2 o 1T 0 0 0 §0 43 3 0 P2 2 0 4 boomEs 1 2827 |
07:15 AM 3 0 2000 0 0 0 4] [ 394 3 0 3 217 [ 2 642 2585
07:30 AM ] 0 23 0 o] 0 0 [¢] 4 407 4 o] 6 205 0 5 656 2523
07:45 AM 2 0 2 0 0 0 0 G [ arg 13 0 g 218 0 2 643 2424
08:00 AM 10 0 8 0 o] 0 0 o] 0 383 7 [ 13 209 0 4 644 2319
08:15 AM 4 0 31 0 0 ] 0 ¢} 0 327 9 0 9 200 0 0 580 1675
08:30 AM 6 0 28 0 0 0 0 0 0 305 6 o} 12 197 0 3 557 1085
08:45 AM 7 0 22 0 o} 0 0 0 o 283 1 0 10 211 0 4 538 538
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R* jLeft Thru Rgt U R* jleft Thru Rgt U R* jLeft Thru Rgt U R Total
All Vehicles 24 [i] 92 0 4] [} 4] 0 [¥] 1772 52 [} 36 884 [¢] 20 2880
Heavy Trucks 8 0 40 0 [} 0 0 0 0 76 4 0 o} 96 00 224
Pedestrians 0 0 0 Y 0
Bicycles 0 0 [V 0 o] o o 0 ] 0o 0 [ 0 (V] 0
Buses
Stopped Buses




ATTACHMENT D D-46

LOCATION: SW 20th Avenue Rd & CR 484 PROJECT ID: 22-130314-002
CITY/STATE: Ocala, FL DATE: Tue, Oct 25, 2022
¥ o o 4 Peak-Hour: 04:00 PM - 05:00 PM ¥ oo vo 4
Peak 15-Minute: 04:45 PM - 05:00 PM
6 o o 00 00 00
- NN « « W «
120 o B Pesk Hour Factor R o ses oo 23
1023 malp 34
1071 45 "y £ 10 s
-p -
2 o ® 156 00 36
¥ s 15 4 ¥ s 04 4

National Data & Surveying Services

¥ o R L 3
A  22.130314-002 o - j =0
North
4 o ° 3 £
-
[ [ S— — -
-
[ 0 0 b 4
- __ d ¥V L - > —
> ]
o 3 Lo E——— — 5
BTN
60 i o 54 -p
Eh A N Y
-»> “ ¢ ->
5 ° 30
15-Min Count SW 20th Avenus RA SW 20th Avenue Rd CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Rgt U R jleft Thru Rgt U R* JLeft Thru Rgt U R fleft Thru Rgt U R Total Total
03:.00 PM 10 3] 23 0 [¥] Q [} [} 0 286 18 [} 20 230 0 7 654 2670
03:15 PM g ] 20 0 0 o] [ 4] 0 254 1 0 il 312 0 5 621 2696
03:30 PM 16 o} 23 ] [¢] 0 0 0 0 284 7 0 18 336 0 7 691 2816
03:45 PM & [V 14 0 0 0 v [¢] 0 276 5 0 25 373 0 5 704 2806
04:00 PM 4 0 21 .0 ] 0 Y] 1] 0 247 8 0 21 375 0 3 680 2871
04:15 PM 10 [¢] 28 0 0 [¢] [+] 0 0 250 17 O 26 407 0 3 49 2191
04:30 PM ) o 21 0 0 0 [ [ 0 237 8 0 17 386 1] 3 681 1450
04.45 PM g 0 13 .0 Q0 0 0 G 10 289 14 0 20 420 0 4 769 768
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R* jleft Thru Rgt U R* {Left Thru Rgt U R jleft Thru Rgt U R* Total
Al Vehicles 40 0 112 0 ] 0 [¢] ¢} 0 1156 68 1] 104 1680 0 16 3176
Heavy Trucks 8 0 48 0 0 0 g 0 0 68 4 0 0 80 04 208
Pedestrians 0 0 0 0 (1]
Bicycles 0 0 [V ] 0 ¢} 0 0 0 Q o 0 0 0 00 ]
Buses
Stopped Buses




ATTACHMENT D

D-47

LOCATION: 175/SR 93 5B Ramps & CR 484 PROJECT ID: 22- 14-
CITY/STATE: Ocala, FL DATE: Tue, Oct 25, 2022
¥ & o 4 Peak-Hour: 07:00 AM - 08:00 AM ¥ 18 oo 4
Peak 15-Minute: 07:00 AM - 07:15 AM
237 1 29 101 1000 131
- I AN - - ¥ BN -
% o JB peak Hour Factor Lo 122 00 oF oo 13
1450 mip o 752 37 - 129
1785 3 " ¥ 2RI 50 10 "y £2e a9
- |t P - - -
0 0 0
} 485 o 4 l 14.4 0.0 f
National Data & Surveying Services
[ 0
=) L
0
(/ North
0 \A\) 22-130314-003
1 1 0 o
PZ—
‘ 7
~
N
-
O K L 3
53 iy g 97 ) -
7 "y &= 3 &
-> “at -»>
[ 0 0
15.Min Count T75/SR 93 58 Ramps 175/SR 93 SB Ramps CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Rgt U R* JLleft Thru Rgt U R* jleft Thru Rgt U R Jleft Thru Rgt U R Total Total
| oio0AM [ 0 6 0 0 ~ 0 8 01 = "B7 D i 85 0 0 T 86 | 35 |
07:15 AM 0 0 0 4] 69 0 68 [ 0 360 88 0 25 176 0 (Y 786 3111
07:30 AM 0 0 0 o 54 1 53 4] 0 367 87 ¢} 45 178 0 0 785 3041
07:45 AM 0 o] 0 0 63 0 58 0 0 339 74 0 34 209 0 0 777 2926
08:00 AM 0 0 0 0 67 0 80 0 0 Ll 82 0 32 181 0 0 763 2816
08:15 AM [¢] 0 0 0 89 0 57 0 0 285 76 0 32 187 0 0 716 2053
08:30 AM 0 0 0 [} 55 0 46 0 0 306 60 0 34 169 0 0 670 1337
08:45 AM 0 0 ¢} 0 &1 0 42 [¢] 0 250 75 0 32 207 0 0 667 867
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R fleft Thru Rgt U R |teft Thru Rgt U R jleft Thru Rgt U R* Total
All Vehicles 0 ¢} 0 0 276 4 272 0 [} 1536 352 O 180 836 Q [¢ 3456
Heavy Trucks o} 0 0 0 36 4 32 0 o} 80 52 0 84 112 00 400
Pedestrians 4 0 o 0 4
Bicycles 0 0 0 0 0 0 [ o 0 0 0 o} 0 00 0
Buses
Stopped Buses




ATTACHMENT D

D-48

LOCATION: | 75/SR 93 SB Ramps & CR 484
CITY/STATE: Ocala, FL

PROJECT ID: 22-130314-003
DATE: Tue, Oct 25, 2022

¥ oo o 4 Peak-Hour: 04:00 PM - 05:00 PM ¥ s 0w 4
Peak 15-Minute: 04:45 PM - 05:00 PM
s8¢ 328 41 00 85
< PN - ‘- +y L -
74 o B pesk Hour Factor R o 137 Qoo a7
946 mip 1256 A 45
wrro23 Y Lo 12 o7 12
- “ 4t - -
0 0 [
¥ = o 4 ¥ 105 00 4
National Data & Surveying Services
o 0
=»> -
0
0 / North
\\) 22-130314-003
[ 0 0
¥ 1 = P a—
q <
2 0 2. -
—— =
I Lo —> \Z 7 Lt
6 mp -5 > - -
2 %y ¥ &
- At ->
[ 0 [
15-Min Count 175/9R 93 5B Ramps T75/SR 93 SB Ramps CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left, Thru Rgt U R* {left Thru Rgt U R* jleft Thru Rgt U Rt lleft Thru Rgt U R* Total Total
03:00 PM 0 [} 0 3] 71 4} 96 0 [¢] 260 68 0 22 229 0 0 746 3191
03:15PM o} o} 0 0 55 0 116 0 0 227 68 0 32 249 0 0 747 3258
03:30 PM 0 0 0 0 68 0 118 O 0 280 55 0 32 269 0 1 823 3366
03:45 PM o} o} 0 o} 95 o 128 O 0 255 68 [¢] 25 304 0 0 875 3354
04:00 PM 0 0 0 0 70 [+ 116...0 0 224 64 ) 33 306 0 0 813 3389
04:15 PM 0 0 0 o 81 0 123 O 0 239 51 0 21 340 0 0 855 2586
04:30 PM 0 0 0 0 68 0 131 . 0 0 228 56 0 3 296 0 [ 811 1731
04:45PM 0 0 0 (4] 108 0 148 0 0 254 60 Q 35 214 0 4] 920 920
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R* jleft Thru Rgt U R* |left Thru Rgt U R' jleft Thru Rgt U R* Total
All Vehicles [} 0 0 [} 436 0 592 0 [+ 1016 256 O 140 1360 0 [} 3800
Heavy Trucks 0 o} 0 0 36 0 32 0 0 80 52 0 20 68 00 288
Pedestrians 4 o} 0 0 4
Bicycles 0 ¢} [V ] 0 0 g 0 o} 0 0 0 0 0 00 ]
Buses
Stopped Buses




ATTACHMENT D

D-49

LOCATION: 1 75/SR 93 NB Ramps & CR 484
CITY/STATE: Ocala, FL

PROJECT 1D: 22-130314-004
DATE: Tue, Oct 25, 2022

¥ o s 4 Peak-Hour: 04:00 PM - 05:00 PM ¥ oo n2 4
Peak 15-Minute: 04:45 PM - 05:00 PM
0 [ 0 00 00 00
<= Jd ¥ L <= - g 34 L
135 273 o3 peak Hour Factor s 1247 a7 92 oF L s s2
999w s 1001 67 wp =24
w22 o "' 0 1232 72 00 '; " 00 72
=-p ) -5 L d
s 0 233
{ 0 588 f ‘v 0.0 9.0 f
National Data & Surveying Services
¥ o
North
‘f 22-130314-004
0
—
0 0 0 [e———
R Ps | ‘. [ S L >
s 3 L T
57 wip PR
0 1 r 0
-> “ ¢+ >
3 0 22
15-Min Count T75/SR 93 NB Ramps T75/SR 93 NB Ramps CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At teft Thru Rgt U _R* Jleft Thru Rgt U R* [tet Thru Rgt U R* [Lleft Thru Rgt U R* Total Total
03:00 PM 80 0 54 0 [¢] [¢] [1] 0 80 250 0 3 0 192 75 0 714 2970
03:15 PM 76 0 58 0 0 0 o 0 85 216 0 1 0 204 73 0 693 3026
03:30 PM 73 0 65 0 0 0 0 0 70 274 0 6 0 222 69 o 779 3105
03:45PM a3 2 85 0 0 0 0 0 67 279 0 5 o} 239 54 0 784 3085
04:00 PM 82 0 59 0 0 0 0 0 62 225 0 4 0 255 83 0 770 3107
04:15 PM 96 o] 48 0 0 0 [+] 0 62 253 0 5 [¢] 257 54 0 772 2337
04:30 PM 88 0 67 0 4] 0 0 0 67 227 0 5 0 238 86 O 759 1565
04:45 PM 88 0 620 0 0 0 0 81 294 0 7 ] 250 43 0 806 )
Peak 156-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R |left Thru Rgt U R' jleft Thru Rgt U R* |left Thru Ragt U R* Total
All Vehicles 384 [ 268 0 0 [s} 0 0 268 1176 [4] 28 [} 1028 332 O 3484
Heavy Trucks 36 0 32 0 0 o} g 0 36 72 0 0 0 48 44 0 268
Pedestrians o} 0 0 0 ]
Bicycles 0 0 0 0 0 o} 0 0 ¢} 0 0 0 0 0 00 0
Buses
Stopped Buses




ATTACHMENT D

D-50

LOCATION: SW 16th Ave/CR 475A & CR 484 PROJECT ID: 22- -
CITY/STATE: Ocala, FL DATE: Tue, Oct 25, 2022
¥ s %5 4 Peak-Hour: 03:30 PM - 04:30 PM ¥ 53 63 4
Peak 15-Minute: 03:45 PM - 04:00 PM
197 36 69 a6 83 87
- d L - - g 34 <
1098 200 3 Peak Hour Factor L 2u 62 70 oF L©oo 74
782 wip o 6595 10.1 mp o= 7.8
1141 150 Ty L o s 92 75 £ oo w0
-> “ 4t - -> -
205 4z 8
¥ s 255 4 ¥ 74 4 4
National Data & Surveying Services
0
o North ‘i K
22-130314-005
0 ° HHHH I
§ -—
¥ 4 = S
=
= z
A =1 = cham—
e ¥ WL T =
u 3 Lo — § L J
79w € 5 4/-——-_——-———— -p
Ca-Y ¥ 3
-»> “ate - (\ T"
8 2 1
15-Min Count SW 16th Ave/CR 475, SW 16th AvelCR 475A. CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Rgt U R' jleft Thru Rgt U R jleft Thru Rgt U R jleft Thru Rgt U R Total Total
03:00 PM 49 8 6 0 19 14 46 Q 45 181 34 9 3 152 5 [¢] 571 2352
03:15 PM 39 12 1 0 17 7 47 0 52 169 29 [¢] 4 157 6 o} 546 2380
03:30 PM 39 " 2 0 18 11 54 ¢} 45 208 38 3 1 166 6 1 604 2427
03:45 PM 55 1 0 0 19 7 470 85 21 45 2 1 173 5 ) 831 2415
04:00 PM 58 12 4 0 15 13 49 0 44 179 36 1 2 178 7 1 599 2375
04:15 PM 53 8 2 0 17 5 47 0 47 184 39 3 4 179 5 ¢} 593 1776
04;30 PM 65 9 1 0 17 12 52 0 39 184 33 5 1 166 8 0 592 1183
04:45 PM 65 8 4 0 10 16 41 0 52 196 39 4 4 146 4 2 591 591
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U _ R* |Left Thru Rgt U R* jleft Thru Rgt U R jlefR Thru Rgt U R Total
Al Vehicles 232 48 16 0 76 52 216 O 220 844 180 12 16 716 28 4 2660
Heavy Trucks 12 4 4 0 12 4 16 0 20 100 20 0 0 76 00 268
Pedestrians 0 0 0 0 0
Bicycles 0 0 0 0 0 v} 0 0 0 0 0 0 0 0 g0 0
Buses
Stopped Buses




ATTACHMENT D

D-51

LOCATION: CR 475 & CR 484
CITY/STATE: Ocals, FL

PROJECT iD: 22-130314-006
DATE: Tue, Oct 25, 2022

¥ s % 4 Peak-Hour: 04:00 PM - 05:00 PM ¥ 24 so 4
Peak 15-Minute: 04:00 PM - 04:15 PM
52 129 64 19 23 34
68 85 I peak Hour Factor Qs 605 sa 71 o8 : ©La2s 52
706 mp 76 wp L X
80 65 Y 839 76 72 %Y &2 3
7 108 69 91 37 a7
¥ 25 55 4 ¥ s 67 4
National Data & Surveying Services
¥ o
) \\9 North
4 o 22-130314-006
-—
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Ve
T
L 5 t
i
K —— b d <=
- ——
2 3 &
- 4 4P -
A N
15-Min Count CR 475 CR 475 CR 484 CR 484
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Rgt U R* jleft Thru Rgt U R* |Left Thru Rgt U R' |Left Thru Rgt U _R* Total Total
03:00 PM 11 21 0 0 8 29 14 [1] 13 179 17 8 15 138 10 0 474 1932
03:15 PM 18 27 12 o} 13 34 i 0 g 150 16 1 13 134 8 1 447 1979
03:30 PM 9 25 14 o} 15 20 7 0 18 191 19 4 12 140 16 0 490 2035
03:45 PM " 25 16 0 15 32 8 0 23 164 24 5 10 175 13 0 521 2056
0400 PM oz 24 20 0 21 35 1@ 0 18 181 182 P oa1s2 P21 2056
04:15 PM 23 30 12 ¢ 17 26 4 0 17 160 20 B 6 149 22 1 503 1535
04:30 PM 14 22 18 0 14 40 12 0 17 176 18 7 19 131 20 3 51 1032
04:45 PM 23 33 19 0 12 28 13 o} 12 189 18 6 13 137 16 2 621 521
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R Jleft Thru Rgt U R* |left Thru Rgt U R {left Thru Rgt U R Total
All Vehicles 92 132 80 0 84 160 56 [{] 72 756 80 28 76 608 88 12 2324
Heavy Trucks 12 8 12 0 8 8 4 0 12 56 8 0 4 48 4 0 184
Pedestrians 0 0 0 ] 0
Bicycles [y 0 o 0 [ 4 0 0 0 0 o o 0 o 00 4
Buses
Stopped Buses




ATTACHMENT D

D-52

LOCATION: SW 29th Avenue Rd & Marion Qaks Trail

CITY/STATE: Ocala, FL

PROJECT 1D: 22-130314-007
DATE: Tue, Oct 25, 2022

I Peak-Hour: 07:00 AM - 08:00 AM ¥ w 131 4
Peak 15-Minute: 07:30 AM - 07:45 AM
00 00 00
- .J ; l.. - - Jd I3 -
h Peak Hour Factor t" ° ! 88 " 00 00
< 00
106 0 0.9 Loo oo
- -, >
North
22-130314-007
< .
4 o
-0
1 1 " 0
-> “ ¢ 9 ->
3 1
15-Min Count SW 29th Avenue Rd SW 29th Avenue Rd Marion Oaks Trail Marion Qaks Trail
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At teft Thru Rgt U R*jleft Thru Rgt U R* JLeft Thru Rgt U R lteft Thru Rgt U R* Total Total
07:00 AM 15 0 [4] 0 0 4 0 0 [¥] [3] 23 0 [3) [¢] [i] [§] 42 158
07:15 AM 8 1 0 4] 0 3 1 0 o] 0 2 0 1 0 o] [¢] 40 149
07:30 AM 2. 3 0 ) {0 2 1 0 0 0 380 0 0 0 0 Y4 21
07:45 AM 7 2 o] 0 0 2 0 0 1 (] 17 © 0 Q 0 0 29 105
08:00 AM 9 3 0 0 0 8 0 0 o} 0 12 0 0 1 0 0 33 93
08:15 AM 6 2 o} 0 0 5 ] 0 0 0 5 0 o 0 0 0 18 60
08:30 AM 1 0 o} 0 Q 3 0 0 0 0 1 0 0 0 0 [¢] 25 42
08:45 AM [ 2 1 0 0 2 0 0 0 0 ] o o} 0 ] 0 17 17
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates Left Thru Rgt U R |Left Thru Rgt U Rt jteft Thru Rgt U R jLeft Thru Rgt U R* Total
Alt Vehicles 80 12 0 [4] 0 16 4 0 4 0 156 0 4 [} [} [§] 256
Heavy Trucks 8 4 0 0 e} 0 [V ] ¢} 0 4 0 0 00 16
Pedestrians 0 0 4 0 4
Bicycles 0 s} 0 0 0 0 o 0 0 0 0 0 o} 00 ]
Buses
* Stopped Buses




ATTACHMENT D

D-53

LOCATION: SW 25th Avenue Rd & Marion Oaks Trail

CITY/STATE: Ocala, FL

PROJECT 1D; 22-130314-007
DATE: Tue, Oct 25, 2022

¥ = u 4 Peak-Hour: 04:00 PM - 05:00 PM ¥ 77 71 4
Peak 15-Minute: 04:45 PM - 05:00 PM
¢ 3 0 00 77 00
& 2 : Peak Hour Factor t ° ° 173 J t' 0o oo
o 0.0 wip = 00
O ¥ ¥ 2] 0 87 70 "§ £ oo oo
- “tre - - -
60 11 0 17 00 00
¥ = n 4 ¥ T
National Data & Surveying Services
o
0 North
22-130314-007 #&‘ P —
-z
0 1 0 %
e Lo g B
0 wp 4w 0
-> a ¢+ >
1 o 0
75-Min Count SW 29th Avenue Rd SW 25th Avenue Rd Marion Oaks Trail Marion Oaks Trail
Period Northbound Southbound Eastbound Westbound Hourly
Beginning At Left Thru Rgt U R JLeft Thru Rgt U R jileft Thru Rgt U R* jileft Thru Rgt U _R* Total Total
03:00 PM 9 6 0 )] 0 2 [¢] [} 0 0 9 0 [¢] [¢] [¢] [} 26 124
03:15 PM 12 5 0 0 0 5 [¢] o} 0 0 13 0 s} [} ] 0 35 125
03:30 PM 17 4 0 0 0 1 0 0 0 0 11 o} 0 ¢} 0 o] 33 118
03:45 PM 15 5 o} 0 0 2 2 0 0 0 6 0 o} [} 0 o] 30 120
04:00 PM 15 1 0 0 0 4 [+ ¢} 1 0 8 ¢} 4] 0 v 0 27 130
04:15 PM 14 3 0 0 0 1 0 0 1 0 9 0 [+ 0 ] [ 28 103
04:30 PM 10 4 0 ¢} 0 [} 0 0 1 0 14 0 0 0 0 0 35 75
04:45 PM 21 3 0 4] 0 2 o 0 0 0 14 0 0 0 0 0 40 40
Peak 15-Min Northbound Southbound Eastbound Westbound
Flowrates left Thru Rgt U R*jleft Thru Rgt U R jleft Thru Rgt U R* jLeft Thru Rgt U R Total
All Vehicles 84 16 [§] a 0 24 0 [} 4 [3] 56 0 [¢] %} [« Q 184
Heavy Trucks 4 0 [¢ ] 0 4 o 0 4 o] 4 0 0 a0 16
Pedestrians 0 0 a [+] 0
Bicycles 0 0 0 0 o} 0 o 0 0 0 0 0 [¢] 00 o
Buses
Stopped Buses




ATTACHMENT D D-54

i(-I ] Traffic | t Analysi
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. APPENDIX C: SIGNAL TIMING

- WORKSHEETS

142933003 January 2023



ATTACHMENT D

Office of the County Engineer

Marion County

D-55

Field Notes
Signal ID Major Street Minor Street Date Technician
158 SWHWY 484 Marion Oaks Bivd 12/10/2020 Watson
Basic Timing
PHASE o1 o2 o3 o4 (0] o6 o7 o8
DIRECTION WB NB WBLT EB
MIN GRN 16 10 10 16
GAP EXT 3.0 3.0 3.0 3.0
MAX 1 52 35 25 52
MAX 2
YEL CLR 4.8 4.8 4.8 4.8
RED CLR 2.0 3.7 2.0 2.0
WALK
PED CLR
MIN RECALL X X
MAX RECALL
PED RECALL
NON-LOCK CALL X
DUAL ENTRY X X
REST IN WALK
Signal Operating Plan
§ I
IE AN .
—— - |
Additional Notes (Turning Retrictions?, Overlaps?, Etc.)
1) Detector switching used for Phase 5 and 6.
Coordination Yes
. Movement Number
Split 7 3 3 y - = == 5 COMMENTS
1
2
3

Time Patterns for Coordination




ATTACHMENT D

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION - DISTRICT FIVE
CR 484 - TSMO Signat Retiming
Marion County
FIN 440412-1-32-02

D-56

Designed By:| g m.p. Section Mile Post Node 1
Date:| 6/8/2022 Sig 1D 259 System 1D SOP 12
Checked By:, JM. Maj. Street |CR 484 Orientation [E-W Controller |Siemens m60
Date:| g/8/2022 Min, Street |SW 20th Ave Rd Orientation |N-S Firmware 53.1
Data Inputs Time Of Day
o n“t" ;‘;;T::;; %) 1 2 3 4 5 6 7 8 Weekday*
Direction ws NB waL EB Plan C-0-8 | Time
Speed Limit (mph) 45 35 45 45 FREE 254 0:01
Vehicle Traversed Width 98 89 106 93 AM 1 6:10
Approach Grades 0.4% 1.0% 0.4% ~1.7% MIDDAY 18 9:00
Ped-X (curb to curb) PM 37 15.00
Crossing Time MIDDAY 19 18:30
Ped-X {button to curb} FREE 254 21:00
Ped-X (button to far curb)
Crossing Time (to far curb)
Controller Timings (seconds)
(Con“f;‘:;':';;:; 2 1 2 3 4 5 6 7 8 Weekend
Direction ws NB wsL EB Saturday
Turn Type Prot/Perm Plan C-0-8 | Time
Min Green 15 10 10 15 FREE 254 (X
Ext 4.0 50 4.0 5.0 WKND OffPk| 59 9:00
Yellow Change Interval 49 4.0 4.8 4.9 WKND 55 12:00
Red Clearance Interval 2.0 20 25 2.0 WKND OffPk| 59 19:00
Max | 34 35 25 35 FREE 254 21:00
Max I 4] 0 0 0
Walk
Flashing Don't Walk Sunday
Min Splits 22.0 16.0 18.0 22.0 Plan C-0-8 | Time
Non-Locking Memory ON ON FREE 254 0:01
Det. Cross Switch. ON WKND 55 9:45
Recall Min Min FREE 254 20:00
Dual Entry OoN ON
Coord Phase YES YES
Coordination Timings (seconds)
Plan Pattern C-0-8 Splits Lir;lfh Offset | Seq
AM 1 - 154 - 26 28 126 - - 180 165 ]
MIDDAY 18 - 116 - 24 23 93 - - 140 100 0
PM 37 - 154 - 26 27 127 - - 180 83 ]
WKND 55 - 116 - 24 23 93 - - 140 100 [
WKND OffPk 59 - 116 - 24 23 93 - - 140 100 [}
Notes: All Plans
1) Offset referenced to “end of mainstreet green" Ring-1 2 4
2) Use Plan Force Offs Ring-2 5 [
3) Use Inhibit Max termination during coordination
*Friday follows standard weekday plan except Pattern 37 begins at 14:00
24

CR 484 - Timing Sheets.xIsx

HDR Engineering Inc, Orando




ATTACHMENT D

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION - DISTRICT FIVE

CR 484 - TSMO Signal Retiming

Marion County
FIN 440412-1-32-02

D-57

Designed By:] g M.p. Section Mile Post Node 2
Date:| ¢/8/2022 Sig ID 58 System ID SOP 14
Checked By, JM. Maj. Street |CR 484 Orientation [E-W Controller [Siemens mé0
Date:| g/8/2022 Min. Street }1-75 SB Ramps Orientation [N-S Firmware 53.1
Data Inputs Time Of Day
(Controller Phase 8) 2 3 4 s 6 s Weekday'
Direction wse SB wBL EB Plan C-08 | Time
Speed Limit (mph) 45 35 45 45 FREE 254 0:01
Vehicle Traversed Width 114 120 78 105 AM 1 5:30
Approach Grades 1.6% -1.0% 1.6% -5.2% MIDDAY 19 9:00
Ped-X {curb to curb) 26 104 PM 37 15:00
Crossing Time 8 30 MIDDAY 19 18:30
Ped-X {button to curb) 18 19 FREE 254 21:00
Ped-X (button to far curb) 44 123
Crossing Time (to far curb) 15 41
Controller Timings (seconds)
© on”f;‘;fe T;:::e %) 2 3 4 5 § 8 Weekend
Direction wB sB waL EB Saturday
Turn Type Prot/Perm Plan C-0-S | Time
Min Green 18 7 7 18 FREE 254 0:01
Ext 3.0 3.0 4.0 3.0 WKND OffPk| 59 9:00
Yellow Change Interval 54 4.1 54 54 WKND 55 12:00
Red Clearance Interval 2.0 29 2.0 2.0 WKND OffPk| 59 19:00
Max | 50 25 20 50 FREE 254 21:00
Max i 75 25 20 80
Walk 7 7
Flashing Don't Walk 12 30 Sunday
Min Splits 27.0 44.0 15.0 26.0 Plan C-0-8 | Time
Non-Locking Memory ON ON FREE 254 0:01
Det. Cross Switch. ON WKND 55 9:45
Recall Min Min FREE 254 20:00
Dual Entry ON ON
Coord Phase YES YES
Coordination Timings (seconds)
Plan Pattern Cc-0-8 Splits Li{:;';‘ Offset | Seq
AM 1 134 - 46 28 106 - 180 [ 2
MIDDAY 19 102 - 38 24 78 - 140 118 2
PM 37 120 - 60 27 93 - 180 58 2
WKND 55 102 - 38 27 75 - 140 114 2
WHKND OftPk 59 103 - 37 27 76 - 140 114 2
Notes: All Plans
1) Offset referenced to "end of mainstreet green” 4 4
2) Use Plan Force Offs 8 5
3) Use Inhibit Max termination during coordination
4) Use Min Recall on phase 5 during coordination
*Friday follows standard weekday plan except 37 begins at 14:00
26

CR 484 - Timing Sheets xisx

HDR Engineering Inc, Odande




ATTACHMENT D

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION - DISTRICT FIVE
CR 484 - TSMO Signal Retiming
Marion County
FIN 440412-1-32.02

D-58

Designed By:! sMm.p, Section Mile Post Node 3
Date:| g/8/2022 Sig D 36 System ID SOoP 15
Checked By:| JM. Maj, Street {CR 484 Orientation |E-W Controller |Siemens m60
Date:} g/8/2022 Min, Street |I-75 NB Ramps Orientation {N-S Firmware 53.1
Data Inputs Time Of Day
(Con“fr‘:;; ':‘::'afe 2 1 2 3 4 5 & 7 8 Weekday”
Direction EBL wsB NB EB Plan C-0S | Time
Speed Limit {mph) 45 45 35 45 FREE 254 0:01
Vehicle Traversed Width 99 94 103 112 AM 1 5:30
Approach Grades -1.6% 1.2% -1.0% -1.5% MIDDAY 19 9:00
Ped-X {curb to curb) 22 101 PM 37 15:00
Crossing Time 7 29 PM Peak 7 16:45
Ped-X (button to curb) 11 19 PM OffPk 23 18:30
Ped-X (button to far curb) 33 120 FREE 254 21:00
Crossing Time (to far curb} 11 40
Controller Timings (seconds)
(Conm;?;::; 2) 1 2 3 4 5 6 7 8 Weekend
Direction EBL wse NB EB Saturday
Turn Type Prot/Perm Plan C-0-8 | Time
Min Green 7 20 7 20 FREE 254 0:01
Ext 4.0 4.0 50 4.0 WKND OffPk| 59 9:00
Yellow Change Interval 4.9 49 4.1 49 WKND 55 12:00
Red Clearance Interval 2.3 2.0 24 2.0 WKND Pk 63 13:00
Max 1 15 70 45 70 WKND 55 14:00
Max It 30 90 23 80 WKND OffPk| 59 19:00
Walk 7 7 FREE 254 21.00
Flashing Don't Walk 12 29 Sunday
Min Splits 15.0 27.0 43.0 27.0 Plan C-08 | Time
Non-Locking Memory OoN ON FREE 254 0:01
Det. Cross Switch. WHND 55 9:45
Recall Max Min Max FREE 254 20:00
Duai Entry ON ON
Coord Phase YES YES
Coordination Timings {seconds)
Plan Pattern C-08 Splits L:)r/\(:fh Offset | Seq
AM 1 70 71 - 38 - 141 - - 180 33 0
MIDDAY 19 44 59 - 37 - 103 - - 140 137 [}
PM 37 51 79 - 50 - 130 - - 180 65 0
PM Peak 7 47 79 - 54 - 126 - - 180 61 [+
PM OffPk 23 44 52 - 44 - 96 - - 140 137 0
WKND 55 36 87 - 37 - 103 - - 140 134 0
WKND OffPk 59 34 70 - 36 - 104 - - 140 135 0
WKND Pk 63 34 71 - 35 - 105 - - 140 134 0
Notes: All Plans
1) Offset referenced to "end of mainstreet green” Ring-1 1 2 4
2) Use Plan Force Offs Ring-2 6
3) Use Inhibit Max termination during coordination
4) Use Max Recall on phase 1 during coordination
5) Following general recall configuration due to bad loop on phase 1
*Friday follows standard weekday plan except 37 begins at 14:00
28
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ATTACHMENT D

STATE OF

DEPARTMENT OF TRANSPORTATION - DISTRICT FIVE

FLORIDA

CR 484 - TSMO Signal Retiming
Marion County
FIN 440412-1-32-02

D-59

Designed By:} g mM.p. Section Mile Post Node 4
Date:| g/8/2022 Sig D 38 System ID SOP 10
Checked By: JM. Maj, Street |CR 484 Orientation [E-W Controller {Siemens mé0
Date:| g/8/2022 Min. Street |CR 475A/SW 16th Ave Orientation [N-S Firmware 5.3.1
Data Inputs Time Of Day
( COn’f:)‘;;T;:::e 2 1 2 3 4 5 6 7 8 Weekday*
Direction wsL EB NBL sB EBL wB saL NB Plan C-0S | Time
Speed Limit {mph) 45 45 45 45 45 45 45 45 FREE 254 0:01
Vehicle Traversed Width 118 113 94 97 120 119 91 115 AM 1 6:10
Approach Grades -0.7% -1.0% -1.1% -1.0% -1.0% -0.7% -1.0% -1.1% MIDDAY 19 9:00
Ped-X {curb to curb) 94 85 PM 37 15:00
Crossing Time 27 25 PM OffPk 41 17:30
Ped-X (button to curb) 13 14 MIDDAY 19 18:30
Ped-X (button to far curb) 107 98 FREE 254 21:00
Crossing Time (to far curb) 36 33
Controller Timings (seconds)
(c on’f;‘;g:‘;:::e o) 1 2 3 4 5 6 7 8 Weekend
Direction wBL EB NBL SB EBL ws SBL NB Saturday
Turn Type Prot/Perm Prot/Perm Prot/Perm Prot/Perm Plan C-0-§ | Time
Min Green 6 15 [ 10 6 15 6 10 FREE 254 0:01
Ext 3.0 4.5 3.0 3.0 3.0 45 3.0 3.0 WKND OffPk] 59 9:00
Yellow Change Interval 4.8 4.9 4.9 4.9 49 4.9 49 4.9 WKND 55 12:00
Red Clearance Interval 28 2.0 22 2.0 29 2.0 2.1 2.0 WKND OffPk| 59 19:00
Max | 20 50 25 30 20 50 25 30 FREE 254 21:00
Max i 4] 0 0 0 0 a 0
Walk
Flashing Don't Walk 27 25 Sunday
Min Splits 14.0 220 14.0 41.0 14.0 39.0 13.0 17.0 Plan C-08 | Time
Non-Locking Memory ON ON ON ON ON ON FREE 254 0:01
Det. Cross Switch. ON ON ON ON WKND 55 9:45
Recall Min Min FREE 254 20:00
Dual Entry ON ON ON ON
Coord Phase YES YES
Coordination Timings (seconds)
Plan Pattern C-0-8 Splits Li{\cglrh Offset | Seq
AM 1 18 81 30 41 50 59 21 50 180 10 0
MIDDAY 19 20 67 27 26 28 59 27 26 140 125 0
PM 37 18 97 34 31 28 86 26 39 180 58 4
PM OffPk 41 18 88 40 34 28 78 25 43 180 58 0
WKND 55 20 69 28 23 29 60 25 26 140 130 0
WKND OftPk 59 20 73 24 23 29 64 24 23 140 130 0
Notes: All Plans
1) Offset referenced to "end of mainstreet green” Ring-1 1 2 3 4
2) Use Cycle Force Offs Ring-2 5 [ 7 8
3) Use Inhibit Max termination during coordination
*Friday follows standard weekday plan except 37 begins at 14:00
30
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ATTACHMENT D

Marion County

Office of the County Engineer

D-60

Field Notes
Signal ID Major Street Minor Street Date Technician
37 SE HWY 484 S HWY 475 12/10/2020 Watson
Basic Timing
PHASE o1 o2 o3 D4 o5 o6 Q7 o8
DIRECTION EBLT WB SBLT NB WBLT EB NBLT SB
MIN GRN 8 17 8 8 8 17 8 8
GAP EXT 3.0 3.0 3.5 3.0 3.0 3.0 3.0 3.0
MAX 1 25 45 25 25 20 45 25 25
MAX 2
YEL CLR 5.5 57 5.5 5.5 5.5 57 5.5 5.5
RED CLR 4.1 2.0 4.5 2.7 3.0 2.0 45 2.7
WALK
PED CLR
MIN RECALL X X
MAX RECALL
PED RECALL
NON-LOCK CALL X X X X
DUAL ENTRY X X
REST IN WALK
Signal Operating Plan
| ) B
AN
NS AT
7o ==l or PRN
/ &
< s
Additional Notes (Turning Retrictions?, Overlaps?, Etc.)
Coordination Yes
. Movement Number
Split 3 3 3 = = 3 = 5 COMMENTS
1
2
3

Time Patterns for Coordination
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ATTACHMENT D D-62

Ki m l ey \5*)) H 0 r n Traffic Impact Analysis

Trailhead Logistics Park

PROJECT TRAFFIC - . , :

The Institute of Transportation Engineers (ITE) Trip Generation Manual, 10 Edition was used to calculate
trip generation potential for the industrial development. ITE Land Use Code (LUC) 154 (High-Cube
Transload and Short-Term Storage Warehouse) was applied in the trip generation calculations. The daily
trip generation rate and AM Peak Hour of Adjacent Street Traffic rates published in the tables for ITE LUC
154 were utilized for those time periods.

The site is estimated to operate in three work shifts with approximately 220 employees in the first two shifts
and 100 employees in the overnight shift. To estimate the trip generation of the site during the PM peak
hour of generator, an hourly distribution of daily traffic was utilized. The hourly breakdown of daily traffic
provided in ITE LUC 154 for the peak PM period was applied to the daily trip generation to estimate the trip
generation during the PM peak hour of generator. A 0.294 rate of daily trips was applied, resulting in an
estimated 395 trips during the PM peak hour. The entering and exiting percentages reported in the graph
for the PM peak hour of generator (33% in, 67% out) was utilized.

Based on the methodology outlined above, the project is anticipated to generate 1,344 net new daily trips,
115 net new AM peak hour trips, and 395 net new PM peak hour trips at buildout.

A project truck percentage of 31.0% was utilized for the AM peak hour, 22.0% for the PM peak hour, and
an average of the AM and PM peak hour percent trucks was utilized for the daily trips (26.5% daily percent
truck traffic) based on guidance within ITE for this type of facility.

The trip generation calculations are provided in Table 1.

Table 1 - Trip Generation

Hy f Adj
5 e AM Peak Hour of Adjacent PM Peak Hour of Generator
Land Use intensity Daily Trips Street
Total n Out Total in Out
Proposed Site
industrial High Cube Warehouse 960,000 Sq Ft GFA 1,344 115 95 20 395 130 265
Daily AM PM
Percent Trucks 26.5% 31.0% 22.0% 356 36 28 8 87 24 63
Buildout Automobile Driveway Trips 988 7% 67 12 308 106 202
Buildout Truck Driveway Trips 356 36 28 8 87 24 63

Note 1: Trip generation cafculations based on ITE's Trip Generation Manual, 10th Edition.
Note 2: Proposed trip generation is based on ITE Trip Generation Manual, 10 Edition code 154.
Note 3: Percent trucks based on ITE Trip Generation {10/2016} study for ITE LUC 154 AM 31% and PM 22%, with an average of AM and PM used for daily trips.

Daily T=1.40*X; {Xis 1000 Sq. Ft. GFA, 50% in, 50% out); Truck % = 31.0%
AM Peak Hour of Adjacent Street T=0.12%X}); (X is 1000 Sq. Ft. GFA, 83% in, 17% out); Truck % = 22.0%
PM Peak Hour of Generator T=0.294%(Daily Trip Generation}; (33% in, 67% out) Truck % = 26.5%

* Based on Hourly Distribution of Traffic from ITE for LUC 154

142933000 April 2021
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D-63

Project Auto Trip Distribution

KAOCA_Civih142933000-Transwestemn Ocala\traffic\GIS\TIA\Figure 1 - Project Automobile Trip Distribution.mxd - 3/16/2021 2:05:12 PM - Alexander.Campano

ley»Horn

© 2020 Kimley-Horn and Associates, Inc.
101 € Silver Springs, Suite 400, Ocala, FL 34470
Phone: 352 438 3000
www.kimley-horn.com CA 00000696

FIGURE 1 - PROJECT AUTOMOBILE TRIP DISTRIBUTION

TRAILHEAD LOGISTICS PARK
MARION COUNTY, FLORIDA

Project No: 142933000 | Not to Scale | March 2021 |
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Project Truck Trip Distribution
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st!

=Vhb

Table 1: Project Trip Generation

Daily AM Peak Period PM Peak Period
ITE Trip In Out In Qut
Land Use Code Intensity Ends % Trips % Trips Total | % Trips % Trips Total
Phase 1 (Approved)
High-Cube Warehouse/ Dist. Center 154 3,200 KSF | 4,480 }77% 197 23% 59 256 131% 99 69% 221 320
Buildout
Manufacturing 140 758 KSF | 2,920 | 78% 431 22% 122 553 |36% 207 64% 368 575
Single Family 210 230 DU | 2,237 |25% 42 75% 126 168 |63% 142 37% 84 226
Multi-Family Housing (Mid-Rise) 221 350 DU 1,906 |26% 33 74% 93 126 |61% S0 39% 57 147
Shopping Center ) 820 500 KSF | 17,961 ] 62% 291 38% 179 470 148% 858 52% 930 1,788
High-Cube Warehouse/ Dist. Center 154 8,400 KSF | 11,760 | 77% 517 23% 155 672 {31% 260 69% 580 840
Total 36,784 1,314 675 1,989 1,557 2,019 3,576
Internal Capture (9%) 161 161 322
Pass-by (34% of retail) 304 304 608
Net New Trips (Buildout)} 1,092 1,554 2,646
Phase 2 Trips (Buildout - Phase 1)
32,304 1,117 616 1,733 993 1,333 2,326

Source 'ITE Trip Generation, 10th Edition

Orando\63468.02 Fam-Ocala
TiAReports\McGintey TIA 2021_07_25 {Revised).docx

4
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D-67

CFRPM61 - Year 2023 Project Distribution
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ATTACHMENT D

Marco Polo PUD Trip Generation with Trailhead Logistics Park Reduction

D-72

AM Peak Hour of Adjacent PM Peak Hour of Adjacent
tand Use Intensity Daily Trips Street Street
Total In QOut Total In Qut
{Marco Palo PUD
North Side
Highway Commercial 158,600 Sq Ft GFA 13,467 1,212 606 606 1,212 606 606
General Light Industrial 59,100 Sq Ft GFA 282 54 47 7 41 7 34
Industrial Park 750,100 Sq Ft GFA 2,603 300 243 57 300 63 237
Reduction from Traithead Logistics Park
industrial Park 480,000 Sq Ft GFA -1,666 -192 -156 -36 -192 -40 -152
South Side
Highway Commercial 110,400 Sq Ft GFA 9,371 843 422 422 843 422 422
Business Park 451,600 Sqg Ft GFA 5,564 614 522 92 571 148 423
Subtotal| 29,621 2,831 1,684 1,148 2,775 1,206 1,570
Internal Capture
North Side 6.5%
Highway Commercial 875 79 39 39 79 39 39
General Light Industrial 18 4 3 0 3 0 2
Industrial Park 169 20 16 4 20 4 15
Reduction from Trailhead 6.5%
Industrial Park -108 <12 -10 -2 -12 -3 -10
South Side 6.5%
Highway Commercial 609 55 27 27 55 27 27
Business Park 362 40 34 6 37 10 27
Pass-by
Highway Commercial {North) 34% 4,281 385 193 193 385 193 193
Highway Commercial (South) 34% 2,979 268 134 134 268 134 134
Subtotal 1,925 186 109 74 182 77 100
Trucks
North Side AM PM
Highway Commercial 0.0% 0.0% 0 0 o] o 0 ]
General Light industrial 8.1% 4.1% 4 4 1 2 0 1
Industrial Park 3.4% 14.0% 10 8 2 39 8 31
Reduction from Trailhead Logistics Park
Industrial Park 3.4% 14.0% -6 -5 -1 =25 -5 -20
South Side
Highway Commercial 0.0% 0.0% ¢ 0 Q 0 0 ¢
Business Park 4.7% 6.3% 27 23 4 34 9 25
Subtotal ] 35 30 6 50 12 37
Total Net New Trips
Total Driveway Trips 27,69 2,645 1,575 | 1,074 2,593 1,129 | 1,470
Truck Driveway Trips o 35 30 6 50 12 37
Automobile Driveway Trips 27,696 2,610 1,545 1,068 2,543 1,117 1,433

Notes:

2. The reduction is based on the Transwestern facility use being separate from the rest of the proposed development.

1. Trip generation volumes, internal capture, and pass-by for daily, AM, and PM were taken from the Marco Polo Industrial PUD.

KAOCA_Gwif\ 142533003 - Transwestern Nocth\Troffic\TiA\calcs \xis\[2022-11 - TLPN TIA \ism]TG_MP
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Marco Polo 484 Planned Unit Development

2040 CR 484 Needs Analysis

Introduction

Marco Polo Builders, Inc. has secured PUD approval from Marion County, Florida, of an industrial and
business park development located on both the north and south sides of CR 484, west of I-75 in Marion
County, Florida. The site location, boundaries, and a preliminary concept development plan are
provided in Figure 1. The development is proposed to allow approximately 1.55 million square feet of
highway commercial, business park, light industrial, and industrial park uses, to develop over the coming
ten to 20 years. Table 1, below, provides a summary of a typical square footage of development and
traffic generation estimates, based on the acreage of the site.

As a condition of the PUD approval was a requirement that a site access plan be developed and analyzed
so that needed improvements on CR 484 and the site connections to CR 484 along the site frontage
could be planned for and necessary right-of-way be reserved to support long-term needs. This study
was undertaken to address these issues through a horizon year of 2040, and considers traffic not only
from the Marco Polo 484 development, but additional traffic from other expected non-Marco Polo
development as well.

Table 1
Summary of Typical Land Uses qnd Trqffic Generation k(:'kstimat‘e

Total Development: . pally M. Pe:
~ landUse  [Luc] size/Unit | Rate] Rate [2-Way]AM K[AM.D,l 1n | out] [Rate]2-Way|pP. M. K[P.M. ]
Highway Commercial I mix] 269 ksf 184.89|22,838 0.09 | 2,055 1 0.080 0.5 ]1,028{1,028f 10.08| 2,055 { 0.090 05 1102811028
Business Park 770] 452 ksf ]12.32] 5,564 1.36 614 10110} 085 | 522 92 1.26] 571 10.103] 0.26 | 148 | 423
General Light Industrial | 110 59 ksf | 4.77] 282 0.92 54 10.193} 0.87 47 7 0.69] 41 10.146] 0.18 7 34
Industrial Park 130{ 750 ksf | 3.47 ] 2,603 0.40 300 | 0.115] 0.81 | 243 | 57 0.40] 300 {0.115]| 0.21 63 | 237
Totals: 31,287 3,023 1,840 1,184 2,968 1,247 1,721
D: 0.608 D: 0.420

K:  0.097 K: 0.095

North Side:

_ landuse  |uuc! suefunit|Rate] v ; Dut !
Highway Commercial | mix |158.6 ksf |84.89]13,467 0.08 | 1,212{0.090 0.5 606 | 606 | {0.09} 1,212 { 0.090 0.5 606 | 606
Business Park 770 0.0 ksf | nfa | 358 n/a 0 0.000[ nfa 0 [¢] nfa [¢] 0.000 [¢] [¢] 0
General Light Industrial { 110| 59.1 ksf | 4.77 | 282 0.92 54 10.193{ 087 47 7 0.69] 41 10.146] 0.18 7 34
Industrial Park 130]750.1 ksf | 3.47 | 2,603 0.40 300 {0115 0.81 243 | 57 0.40] 300 ] 0.115] 0.21 63 | 237
Totals: 16,710 - 1,567 896 670 1,553 - 676 877
D: 0.572 D: 0.436
K: 0.093
South Side: . _ PM.PeakHr
LandUse Jiuc| : | out | P.M.KIP.M.D,f
Highway Commercial | mix | 110.4 ksf |84.89] 9,371 0.09 843 | 0.090 0.5 422 | 422 | {0.09] 843 | 0.090 0.5 422 | 422
Business Park 7701451.6 ksf }12.32] 5,564 1.36 614 | 0.110{ 0.85 522 | 92 1.26] 571 {0.103| 0.26 148 | 423
General Light Industrial | 110] 0.0 ksf | n/a 0 n/a 0 nfa n/a 0 Y n/a 0 0.000 0 0 [}
Industrial Park 130 0.0 ksf | n/a 0 n/a 0 n/a n/a 0 0 n/a 0 0.000 0 0 0
Totals: 14,935 1,457 943 514 1,415 570 844
D: 0.647 D: 0.403
K: 0.098 K: 0.095
W.E. Oliver, P.E., LLC Marco Polo 484 PUD
March, 2021 2040 CR 484 Needs Analysis
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Legend

Marco Polo Site
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ATTACHMENT D D-79

INTERSECTION: CR 484 & Marion Oaks Bivd
PM COUNT DATE: October 25, 2022
PM PEAK HOUR FACTOR: 0.96
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL S8BT SBR
| PM Raw Turning Movements T o | o [ e | 186 | o | 507 | s2e | o | o | 1238 ] o 3] o o o o}
| Peak Season Correction Factor {700 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 400 | 100 | 100 | 100 | 100 | 100 |
] PM EXISTING CONDITIONS "o | o [ e | 186 | o | so7 | 22 | o | o | 123 | o | 30 | o | o | o | o |
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL $BT SBR
Trailhead Logistics Park South, Autos 18 10 34 5
Trailhead Logistics Park South, Trucks 1 3
McGinley Property Phase 2 318 11 237 8
Marco Polo PUD 176 57 252 40
Marco Polo PUD Pass-By
VESTED TRAFFIC 5} 0 513 11 0 67 526 0 0 8 0 45 0 0 0 0
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 30% | 3.0% | 30% | 3.0% | 3.0% | 3.0% | 30% | 3.0% | 30% | 30% j 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0%
PM TRAFFIC GROWTH 0 0 101 30 0 81 132 0 0 20 o 62 0 0 0 0
PM BACKGROUND TRAFFIC [ o | o J12a7] 227 | o | 655 | 1487 ] o | o [ 151 ] o [ a7 | o | o | o | o |

Kimley»Horn
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D-80

INTERSECTION: CR 484 & SW 29th Ave Rd
AM COUNT DATE: April 26, 2022
PM COUNT DATE: October 26, 2022
AM PEAK HOUR FACTOR: 0.90
PM PEAK HOUR FACTOR: 0.96
“AM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR §BU SBL SBT SBR
AM Raw Turning Movements [ 7o T 7 T3] o [ o o 899 54 | o0 o | o o] o 139 1 o 30
Peak Season Correction Factor | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |
AM EXISTING CONDITIONS "0 [ 7 J131] o | o | o Jwee | s8] o | o | o o | o 139 | o 30
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL S8BT SBR
PM Raw Turning Movements [ 1 | 2 991 | 0 | 2 | o |87 ] s0 ] o o o ol o 2 | o 19
Peak Season Correction Factor | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 100 | 1.00 | 100 | 100 | too [ 100 | 100 [ 100 | 100
PM EXISTING CONDITIONS [ v ] 25 [ ssm | o | 2 | o | er ] s0 ] e | o | o] o | o 2 | o 13
"AM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU S8BL SBT SBR
Traithead Logistics Park South, Autos 18 3
Tralthead Logistics Park South, Trucks 1 0
McGinley Property Phase 2 147 267
Marco Polo PUD 337 202
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 0 503 0 [ 0 472 [ 0 [} 0 0 0 [ 0 0
Years To Buildout 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 30% | 3.0% | 30% | 30% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0%
AM TRAFFIC GROWTH 0 1 222 a 0 0 143 9 0 0 o o 0 22 0 5
AM BACKGROUND TRAFFIC [To [ 8 J22mf o | o | o [151a] 63 | o | o | o | o | o o | o 196
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Trailhead Logistics Park South, Autos 29 55
Trailhead Logistics Park South, Trucks 1 3
McGinley Property Phase 2 318 237
Marco Polo PUD 217 309
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 [ 565 0 0 0 604 0 0 0 0 0 0 0 [ 0
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 30% | 30% | 3.0% | 3.0% | 30% | 3.0% | 30% [ 3.0% | 3.0%
PM TRAFFIC GROWTH [} 4 158 0 0 0 138 8 0 0 0 0 0 7 0 3
PM BACKGROUND TRAFFIC T 1 [ 29 [1763] o | 2 | o J1e09] s8 | o [ o | o | o | @ o | o 71

Kimley»Horn




ATTACHMENT D

TRAFFIC VOLUMES
AT STUDY INTERSECTIONS

D-81

INTERSECTION: CR 484 & SW 20th Avenue
AM COUNT DATE: October 25, 2022
PM COUNT DATE: October 25, 2022
AM PEAK HOUR FACTOR: 0.96
PM PEAK HOUR FACTOR: 0.93
"AM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
AM Raw Turning Movements T o [ o Te2a] 23 7 131 20 Jess ] o [ o | 13 ] o | 7 [ o | o [ o |
Peak Season Correction Factor ] 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 { 100 | 100 | 100 | 100 | 100 |
AM EXISTING CONDITIONS [ o | o Te2s] 23 T 13 7 20 Jssa ] o [ o [ 13 ] o [ 76 ] o o o o]
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR $BU §BL S8BT SBR
PM Raw Turning Movements [ o T o J1023] 46 | 13 [ 84 [1588] o [ o | 32 | o ] 83 1 o | o | o | o |
Peak Season Correction Factor [ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |
PM EXISTING CONDITIONS [ o ] o JT1023] 46 | 13 | 84 [ 1588] o | o | 32 ] o | 83 ] o I o] o | o ]
"AM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR §SBU SBL SBT SBR
Traithead Logistics Park South, Autos 18 8 8 3
Trailhead Logistics Park South, Trucks 1 8 8 0
McGinley Property Phase 2 147 267
Marco Polo PUD 50 202 12 175 424 125 30 15 112 127 30 7
Marco Polo PUD Pass-By 0 13 -18 3 0 46 -78 33 4 13 49 55 3
VESTED TRAFFIC 0 82 333 15 0 221 613 174 [ 43 15 161 [ 198 30 13
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 30% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 3.0% | 3.0% | 30% | 3.0% | 30%
AM TRAFFIC GROWTH 0 0 259 4 2 3 137 0 0 2 0 12 0 0 0 0
AM BACKGROUND TRAFFIC 170 | 82 [2215] a2 | 15 | 244 [ 1603 ] 174 | o | s8 | 15 | 249 | o | 198 | 30 | 13 |
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR $BU SBL SBT SBR
Traithead Logistics Park South, Autos 29 73 139 55
Traithead Logistics Park South, Trucks 1 23 60 3
McGinley Property Phase 2 318 237
Marco Polo PUD 32 309 8 112 273 80 46 23 172 194 46 11
Marco Polo PUD Pass-By 0 13 -16 3 0 46 -78 33 0 13 49 55 3
VESTED TRAFFIC 0 75 611 11 0 158 432 208 0 58 23 221 0 448 46 72
Years To Buildout 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 30% | 3.0% | 30% | 3.0% | 30% | 30% [ 3.0% | 30% | 3.0% | 3.0% | 30% | 3.0% | 3.0% | 30% | 30% | 3.0%
PM TRAFFIC GROWTH 0 0 163 8 2 13 253 [+ 0 5 0 13 0 0 0 0
PM BACKGROUND TRAFFIC T o [ 75 T 17s7 ] o7 | 15 | 255 | 2213 ] 203 | o | 9 | 23 | 37 | o | 448 | 46 | 72 |
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D-82

INTERSECTION: CR 484 & 1-75 SB Ramp
AM COUNT DATE: October 25, 2022
PM COUNT DATE: Qctober 25, 2022
AM PEAK HOUR FACTOR: 0.98
PM PEAK HOUR FACTOR: 0.92
"AM EXISTING TRAFFiC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
AM Raw Turning Movements [ 7o | o [1450] 336 | o | 148 | 752 | o | o o [ o | o 0 220 | 1 [ o3 |
Peak Season Correction Factor [ 1o0 | too | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |
AM EXISTING CONDITIONS 70 J o [ta50] 336 | o [ 148 | 752 ] o | o o I o | o | o | 29 ] 1 | 237]
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR $BU 8BL S8BT S$BR
PM Raw Turning Movements 7 | o J oa6 | 231 | o | 120 J1256] o | o o | o | o | o Jas] o] s8]
Peak Season Correction Factor | 100 | 100 | 100 | 1.00 | 100 | 100 | 100 | 1.00 | 100 | 100 | 1.00 | 100 | 100 | 100 | 100 | 100 |
PM EXISTING CONDITIONS T o | o ] 9as | 231 | o [ 120 [1256] 6 | o o | o | o | o [ 8] o [ s18]|
"AM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR 8BU SBL S8BT SBR
Trailhead Logistics Park South, Autos 7 1 36 8
Traithead Logistics Park South, Trucks 5 3 13 14
McGiniey Froperty Phase 2 122 21 222 7
Marco Polo PUD 314 45 512 52
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 0 448 70 0 0 783 0 0 0 0 [ 0 0 0 81
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 30% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 30% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 3.0% | 3.0%
AM TRAFFIC GROWTH [ 0 231 54 0 24 120 o 0 0 0 0 0 3 0 a8
AM BACKGROUND TRAFFIC [ o | o 2129 a60 | o | 172 [1885] o | o o | o | o | o | 265 | 1 | 38 |
“"PM OPENING YEAR TRAFFIC" EBU EBL. EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL. SBT SBR
Traithead Loglstics Park South, Autos 117 16 57 13
Trailhead Logistics Park South, Trucks 38 22 11 12
McGinley Property Phase 2 264 46 197 6
Marco Polo PUD 480 69 329 80
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 0 899 153 0 0 594 0 0 0 0 0 0 0 0 114
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 30% | 3.0% | 3.0% | 30% | 30% | 30% | 30% | 30% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 30% | 3.0%
PM TRAFFIC GROWTH 0 0 151 37 0 19 200 [ [ 0 0 0 0 52 0 83
PM BACKGROUND TRAFFIC T o | o [19% ] a21 | o [ 133 f2050] o | o o | o | o [ o Jaso ]| o | 712 ]
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ATTACHMENT D

INTERSECTION:

AM COUNT DATE:

PM COUNT DATE:

AM PEAK HOUR FACTOR:
PM PEAK HOUR FACTOR:

TRAFFIC VOLUMES
AT STUDY INTERSECTIONS

CR 484 & |-75 NB Ramp
October 25, 2022
QOctober 25, 2022

0.97

0.96

D-83

"AM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
AM Raw Turning Movements [ 4+ [ 566 1411 ] o | o | o [ 720 [ 383 | o | 476 | 1+ | 138 ] o | o 1 o | o |
Peak Season Correction Factor | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 106 | 100 | 100 | 100 | 100 | 1.00 |
AM EXISTING CONDITIONS [ 74 [ se6 J1411] o ] o | o | 720 [ 383 | o | 16 | 1 [ 18 ] o | o | o | o 1}
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL S8BT SBER
PM Raw Turning Movements [ 21 [ 252 J 999 | o | o [ o J1001] 246 | o 355 | o [ 2331 o | o [ o T o |
Peak Season Correction Factor | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | too | 100 | 100 | 100 |
PM EXISTING CONDITIONS [ 21 | 252 [ 999 | o | o | o J1001] 2a5s [ o | 355 | o | 23] o | o | o | o |
“AM QPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Trailhead Logistics Park South, Autos 1 6 31 ]
Trailhead Logistics Park South, Trucks 4 1 3 10
McGinley Property Phase 2 3 98 178 38
Marco Polo PUD 52 262 437 75
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 60 367 0 0 0 649 0 0 128 0 5] [ 0 0 [}
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 30% | 30% | 30% | 30% | 30% | 30% | 3.0%
AM TRAFFIC GROWTH 0 90 177 0 0 0 115 61 0 28 0 22 0 0 0 0
AM BACKGROUND TRAFFIC T71 [ 716 [1655] o | o | o [1484] 444 | o [ 332 | 1 [ 160 | o | o | o | o |
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Trailhead Logistics Park South, Autos 24 93 49 8
Traithead Logistics Park South, Trucks 32 6 2 8
McGinley Property Phase 2 7 212 158 34
Marco Polo PUD 80 400 281 48
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 143 | 711 0 0 0 490 0 [ 98 0 0 0 0 o 0
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 3.0% | 30%
PM TRAFFIC GROWTH 3 40 159 0 0 0 159 39 [ 57 0 37 0 0 0 [4)
PM BACKGROUND TRAFFIC [ 24 | 435 [ 1869 ] o | o | o J1650] 285 | o | 510 | o [ 20 | o | o | o | o |

Kimley»Horn
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TRAFFIC VOLUMES
AT STUDY INTERSECTIONS

INTERSECTION: CR 484 & CR 475A
PM COUNT DATE: October 25, 2022
PM PEAK HOUR FACTOR: 0.99
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
PM Raw Turning Movements 79 T 191 [ 782 | 189 | 2 | 8 ] 69 | 23 | o | 205 | 42 | 8 | o | e | 3 | 197 |
Peak Season Correction Factor {100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 }
PM EXISTING CONDITIONS [ s [ 191 | 782 | 159 | 2 | 8 ] 696 | 23 | o | 205 | 42 | 8 | o | e | 36 | 197 |
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT S8R
Traithead Logistics Park South, Autos [ 73 14 38 7 3
Trailhead Logistics Park South, Trucks 6 2
McGinley Property Phase 2 18 196 146 13
Marco Polo PUD 46 332 23 233 16 32
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 70 607 37 o [ 419 0 0 23 0 0 0 0 0 48
Years To Bulldout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 30% | 3.0% | 30% | 30% | 3.0% | 30% | 30% | 30% | 3.0% | 3.0%
PM TRAFFIC GROWTH 1 30 125 25 [J 1 111 4 0 33 7 1 0 11 6 31
PM BACKGROUND TRAFFIC [0 | 291 [151a] 221 | 2 | o [ t226] 27 | o | 261 | 48 | o | o | s0 | 42 | 218 |
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TRAFFIC VOLUMES
AT STUDY INTERSECTIONS
INTERSECTION: CR 484 & CR 475
PM COUNT DATE: QOctober 25, 2022
PM PEAK HOUR FACTOR: 0.96
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR $SBU SBL SBT SBR
PM Raw Turning Movements 21 64 | 706 | 69 | 7 51 569 | 69 o | 77 ] 109 | 69 | o | 64 | 129 | s2 |

Peak Season Correction Factor

[ 100 | 100 [ 100

[ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 }

PM EXISTING CONDITIONS [ 21 | e4 | 706 | e | 7 | 5t | se9 | e | o | 77 | 109 | e | o | e4 | 129 | s2 |
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Traithead Logistics Park South, Autos 2 69 36 1
Trailhead Logistics Park South, Trucks 6 2
McGinley Property Phase 2 6 162 22 121 17 4
Marco Polo PUD 11 309 11 217 8 8
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 19 546 33 0 0 378 0 0 25 0 0 0 0 0 13
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 30% | 3.0% | 30% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 30% | 30% | 30% | 30% | 3.0%
PM TRAFFIC GROWTH 3 10 112 11 1 8 9 11 0 12 17 11 0 10 21 8
PM BACKGROUND TRAFFIC [ 22 | o3 | 1364 ] 143 | 8 | 59 | 1056 ] 8 | o | 114 | 126 | 60 | o | 74 ] 150 | 73 |

Kimley»Horn



ATTACHMENT D D-86

INTERSECTION: SW 28th Ave Rd & Marion Oaks Trail
PM COUNT DATE: Qctober 25, 2022
PM PEAK HOUR FACTOR: 0.81
"PM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR S$BU SBL SBT SBR
PM Raw Turning Movements [ o ] 3 1] o] e o] o] o] o] o [ 1 1] ol o] ol 1] o |
Peak Season Correction Factor { 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 { 100 | 100 | 100 | 100 | 100 |
PM EXISTING CONDITIONS T o | 3 ] o ] a3 ] 61 o o o o J e 1] ol o o 13 ] o]
"PM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Trailhead Logistics Park South, Autos 4 8
Trailhead Logistics Park South, Trucks
McGinley Property Phase 2
Marco Polo PUD
Marco Polo PUD Pass-By
VESTED TRAFFIC 0 0 4 0 0 0 8 0 0 0 0 0 0 0 0 0
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 30% | 30% | 30% | 3.0% | 3.0% | 3.0% | 30% | 30% | 3.0% | 3.0% | 3.0% | 30% | 3.0%
PM TRAFFIC GROWTH 0 0 0 7 0 0 0 0 0 10 2 0 0 0 2 0
PM BACKGROUND TRAFFIC "o | 3 ] 4 [ 501§ ¢ | o [ 8 ] o o [ 7 ] 13 ] o | o [ o | 15 o |

Kirnley»Horn



ATTACHMENT D D-87

K" i ) H Traffic | t Analysi
imiey»Horn raoaae Impact Anayss

~ APPENDIX F: SYNCHRO OUTPUT
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ATTACHMENT D D-89

Lanes, Volumes, Timings Existing Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan: AM Peak Hour

Lane Configurations 5 A M W

Traffic Volume (vph) 7 13 899 54 139 30
Future Volume (vph) 7 1391 899 54 139 30
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 4% 4% 0%  10% 2% 2%
Adj. Flow {vph) 8 1546 999 60 154 33
Shared Lane Traffic (%)

Lane Group Flow (vph) 8§ 1546 1059 0 187 0
Sign Control Free Free Stop

nfers Ul
Control Type: Unsignalized

KHA Analyst Synchro 11 Report
January 2023 Page 1



ATTACHMENT D D-90

HCM 6th TWSC Existing Conditions
2: CR 484 & SW 29th Ave Rd Tiring Plan; AM Peak Hour

I‘nt Delay, siveh 56

Lahé Cdnﬂgdra 1ons
Traffic Vol, veh/h
Future Vol, veh/h

Conflicting Peds, #hr 0 0 0 0 0
Sign Control Free Free Free Stop Stop
RT Channelized - 'None = None - None
Storage Length 144 - - - 0 -
Veh in Median Storage, # - 0 0 - 1 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 4 4 10 10 2 2
Mvmt Flow 8 1546 999 60 154 33

Conflicting Flow All 1059 0 - 0 1818 530
Stage 1 - - - - 1028 -
Stage 2 - - - - 789 -
Critical Hdwy 4.18 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.24 - - - 352 3.32
Pot Cap-1 Maneuver 642 - - - ~ 69 493
Stage 1 - - - - 306 -
Stage 2 - - - - 408 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 642 - - - ~ 68 493
Mov Cap-2 Maneuver - - - - 189 -
Stage 1 - - - - 302 -
Stage 2 - - - - 408 -

HCM Controf Delay, s 0.1 0 825
HCM LOS F
Minor. [

apacity {veh/h) 642 - - - 212
HCM Lane VIC Ratio 0.012 - - - 0.886
HCM Controf Delay (s) 10.7 - - - 82.5
HCM Lane LOS B - - - F
HCM 95th %tile Q{veh) 0 - - . 7

~: Volume exceeds capacity  $: Delay exceeds 300s  + Computation Not Defined  *: All major volume in platoon

KHA Analyst Synchro 11 Report
January 2023 Page 2



ATTACHMENT D D-91

Lanes, Volumes, Timings Existing Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour

- N ¢ T N /7

Lane Configurations L3S N 44 L] r
Traffic Volume (vph) 1623 23 33 859 13 76
Future Volume (vph) 1623 23 33 859 13 76
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 4% 4% 0%  10% 2%  32%
Adj. Flow {vph) 1691 24 34 895 14 79
Shared Lane Traffic (%) ‘
Lane Group Flow (vph) 1715 0 34 895 14 79
Turn Type NA pm-+pt NA Prot  Perm
Protected Phases 6 5 2 4
Permitted Phases 2 4
Detector Phase 6 5 2 4 4
Switch Phase

Minimum Initial (s) 150 10.0 15.0 10.0 10.0
Minimum Split (s) 219 173 219 16.0 16.0
Total Split {s) 126.0 280 1540 26.0 26.0
Total Split (%) 70.0% 156% 856% 14.4% 144%
Yellow Time (s) 49 48 49 40 40
All-Red Time (s) 20 25 20 20 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.9 73 6.9 6.0 6.0
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode C-Min None ~ C-Min  None  None
vic Ratio 0.63 0.15 0.31 047 0.53
Control Delay 9.8 24 22 83.5 271
Queue Detay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 24 2.2 83.5 271
Queue Length 50th (ft) 424 1 17 16 0
Queue Length 95th (ft) 551 14 298 43 59
Internal Link Dist (ft) 3132 1240 650

Turn Bay Length (ft) 170 220
Base Capacity (vph) 2734 320 2842 151 206
Starvation Cap Reductn 0 0 0 0 0
Spiliback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 0.11 0.31 0.09 0.38

Cycle Length:
Actuated Cycle Length: 180

Offset: 165 (92%), Referenced to phase 2:WBTL and 6:EBT, Start of Yellow
Natural Cycle: 80

Control Type: Actuated-Coordinated

Splits and Phases:  3: SW 20th Ave Rd & CR 484

KHA Analyst Synchro 11 Report
January 2023 Page 3



ATTACHMENT D D-92

HCM 6th Signalized Intersection Summary Existing Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan; AM Peak Hour

- N ¢ T N/

Lane Configurations b X M L] r
Traffic Volume {veh/h) 1623 23 33 859 13 76
Future Volume (veh/h) 1623 23 33 859 13 76
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, vehfh/ln 1841 1841 1752 1752 1426 1426
Adj Flow Rate, veh/h 1691 24 34 895 14 55
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 4 4 10 10 32 32
Cap, veh/h 2178 39 273 2905 75 67
Arrive On Green 0.79 0.79 0.09 1.00 0.06 0.06
Sat Flow, veh/h 3622 50 1668 3416 1358 1208
Grp Volume(v), veh/h 836 879 34 895 14 55
Grp Sat Flow(s),veh/h/in 1749 1832 1668 1664 1358 1208
Q Serve(g_s), s 35.2 354 0.6 0.0 18 8.1
Cycle Q Clear(g_c), s 352 354 06 0.0 18 8.1
Prop In Lane 0.03 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1376 1441 273 2905 75 67
VIC Ratio(X) 0.61 0.61 0.12 0.31 0.19 0.82
Avail Cap(c_a), vehth 1376 1441 389 2905 151 134
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 0.93 0.93 1.00 1.00
Uniform Delay (d), siveh 78 79 6.3 0.0 81.1 84.1
Incr Delay {d2), sfveh 20 19 03 0.3 25 385
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Yile BackOfQ(50%),veh/in 121 12.8 03 0.1 0.7 6.1
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 9.8 9.8 6.6 0.3 836 1226
LnGrp LOS A A A A F F
Approach Vol, veh/h 1715 929 69
Approach Delay, siveh 9.8 05 1147
Approach LOS A A F

nel D
Phs Duration (G+Y+R¢), s 164.0 16.0 155 1485
Change Period (Y+Rc), s 6.9 6.0 7.3 6.9
Max Green Setting (Gmax), s 1471 20.0 207 11941
Max Q Clear Time (g_c+l1), s 20 10.1 2.6 374
Green Ext Time {p_¢), s 111 0.2 0.1 496

Int N
HCM 6th Ctrl Delay 9.3

HCM 6th LOS A

Note
User approved ignoring U-Tuming movement.

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-93

Lanes, Volumes, Timings Existing Conditions
4: CR 484 & |-75 SB Off-Ramp Timing Plan: AM Peak Hour
Ay ¢ N b2 MY
Lane Configurations 41 % 44 )
Traffic Volume (vph) 0 1450 336 148 752 0 0 0 0 229 1 237
Future Volume (vph) 0 1450 336 148 752 0 0 0 0 229 1 237
Peak Hour Factor 0.98 0.98 098 098 0.98 098 098 098 0.98 0.98 098 098
Heavy Vehicles (%) 5% 5% 5%  14% 14% 14% 2% 2% 2%  12% 12%  12%
Adj. Flow {vph) 0 1480 343 151 767 0 0 0 0 234 1 242
Shared Lane Traffic (%) 50%
Lane Group Flow {vph) 0 1823 0 151 767 0 0 0 0 117 118 242
Turn Type NA pm+pt NA Prot NA  Perm
Protected Phases 6 5 2 7 4
Permitted Phases 2 4
Detector Phase 6 5 2 7 4 4
Switch Phase
Minimum Initial (s) 18.0 70 18.0 70 7.0 70
Minimum Split (s) 254 14.4 254 14.0 14.0 14.0
Total Spiit {s) 106.0 280 1340 46.0 460 460
Total Split (%) 58.9% 156% 744% 256% 256% 25.6%
Yellow Time (s) 54 54 5.4 44 41 4.1
All-Red Time (s) 20 20 20 29 29 29
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time {s) 74 74 74 7.0 7.0 7.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode C-Min Min  C-Min None -None  None
vic Ratio 0.57 0.54 0.30 0.75 076 066
Control Delay 18.8 212 49 1043 1047 15.9
Queue Delay 0.0 0.0 0.4 0.0 0.0 0.0
Total Delay 18.8 212 53 1043 1047 15.9
Queue Length 50th (ft) 542 53 N 148 149 0
Queue Length 95th (ft) 633 mi21 138 197 198 81
Internal Link Dist (ft) 1240 424 1185 1125
Turn Bay Length (ft) 325 475
Base Capacity (vph) 3225 298 2590 331 156 502
Starvation Cap Reductn 0 0 - 1191 0 0 0
Spillback Cap Reductn 90 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 0.58 0.51 0.55 0.35 076 048

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 6 (3%), Referenced to phase 22WBTL and 6:EBT, Start of Yellow
Natural Cycle: 60

Contro! Type: Actuated-Coordinated

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

Splits and Phases:  4: CR 484 & 1-75 SB Off-Ramp

KHA Analyst Synchro 11 Report
January 2023 Page 5



ATTACHMENT D D-94

HCM 6th Signalized Intersection Summary Existing Conditions
4: CR 484 & |-75 SB Off-Ramp Timing Plan; AM Peak Hour

Lane Configurations 4 * % 4 r
Traffic Volume (veh/h) 0 1450 336 148 752 0 0 0 0 229 1 237
Future Volume (veh/h) 0 1450 336 148 752 0 0 0 0 229 1 237
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 0 1826 1826 1693 1693 0 1722 1722 1122
Adj Flow Rate, vehth 0 1480 0 151 767 0 235 0 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 5 5 14 14 0 12 12 12
Cap, vehh 0 1836 750 2682 0 282 0

Arrive On Green 0.00 0.25 0.00 0.85 1.00 0.00 0.09 0.00 0.00
Sat Flow, veh/h 0 533 0 1612 3300 0 3280 0 1459
Grp Volume{v), vehih 0 1480 0 151 767 0 235 0 0
Grp Sat Flow(s),veh/h/in 0 1662 0 1612 1608 0 1640 0 1459
Q Serve(g_s), s 0.0 50.3 0.0 0.0 0.0 0.0 127 0.0 0.0
Cycle Q Clear(g_c), s 0.0 50.3 0.0 0.0 0.0 0.0 12,7 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Capl(c), veh/h 0 183 750 2682 0 282 0

VIC Ratio(X) 0.00 0.81 0.20 0.29 0.00 0.83 0.00

Avail Cap(c_a), vehh 0 21 750 2682 0 711 0

HCM Platoon Ratio 1.00 0.67 0.67 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.00 0.74 0.00 0.49 0.49 0.00 1.00 0.00 0.00
Uniform Delay (d), siveh 0.0 61.7 0.0 6.7 0.0 0.0 81.0 0.0 0.0
Incr Delay (d2), siveh 0.0 29 0.0 0.1 01 00 6.3 00 0.0
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%),veh/in 0.0 222 0.0 1.0 0.0 0.0 56 0.0 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 0.0 64.7 0.0 6.7 0.1 0.0 87.3 0.0 0.0
LnGrp LOS A E A A A F A
Approach Vol, veh/h 1480 A 918 235 A
Approach Delay, siveh 64.7 12 87.3
Approach LOS E A F

Phs Duration {G+Y+Rc), s 187.5 225 838 73.7
Change Period (Y+Rc), s 74 7.0 74 74
Max Green Setting (Gmax), s 126.6 390 20.6 98.6
Max Q Clear Time (g_c+{1), s 20 147 20 52.3
Green Ext Time {p_c), s 58 0.8 086 14.0
Int mm

HCM6th Ciri Dela 44.6

HCM 6th LOS D

User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection defay.

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-95

Lanes, Volumes, Timings Existing Conditions

5: 1-75 NB Off-Ramp & CR 484 Timing Plan: AM Peak Hour
N T

Lane Configurations L] 4 b 4 r

Traffic Volume (vph) 567 1111 0 0 720 383 176 1 138 0 0 0

Future Volume (vph) 567 111 0 0 720 383 176 1 138 0 0 0

Peak Hour Factor 0.97 0.97 0.97 097 0.97 0.97 0.97 0.97 0.97 0.7 0.97 0.97

Heavy Vehicles (%) 5% 5% 5% 11% 11% 11% 17% 17% 17% 2% 2% 2%

Adj. Flow (vph) 585 1145 0 0 742 395 181 1 142 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 585 1145 0 0 M3 0 0 182 142 0 0 0

Turn Type pm+pt NA NA Perm NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4 4

Detector Phase 1 6 2 4 4 4

Switch Phase

Minimum Initial {s) 7.0 200 20.0 7.0 7.0 70

Mirimum Split (s) 14.2 26.9 26.9 13.5 135 13.5

Total Split (s) 700 1410 71.0 39.0 39.0 39.0

Total Split (%) 38.9% 78.3% 39.4% 217% 21.9% 21.7%

Yetlow Time (s) 49 49 49 41 41 41

All-Red Time (s) 23 20 20 24 24 24

Lost Time Adjust (s) 00 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.2 6.9 6.9 6.5 6.5

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall Mode Max  C-Min C-Min None  None  None

vic Ratio 0.74 0.43 0.80 0.77 0.43

Control Delay 26.5 8.9 57.5 94.5 126

Queue Delay 20 0.3 0.0 0.0 0.0

Total Delay 28.5 9.2 57.5 94.5 12.6

Queue Length 50th (ft) 502 484 426 209 0

Queue Length 85th {ft) #768 115 451 297 68

Internal Link Dist (ft) 424 1171 1111 1102

Tumn Bay Length {ft) 320

Base Capacity (vph) 79 2658 1631

Starvation Cap Reductn 96 800 0

Spiliback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratie 0.84 0.62

Cycle Length: 180
Actuated Cycle Length: 180

Offset: 33 (18%), Referenced to phase 2:2WBT and 6:EBTL, Start of Yellow
Natural Cycle: 80

Control Type: Actuated-Coordinated

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

Splits and Phases: _ 5: |-75 NB Off-Ramp & CR 484

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-96

HCM 6th Signalized Intersection Summary _ Existing Conditions
5: 1-75 NB Off-Ramp & CR 484 Timing Plan: AM Peak Hour

S T N V. SR S

Lane Configurations L] 44 41 r
Traffic Volume (veh'h) 567 11N 0 0 720 383 176 138 0 0 0
Future Volume (veh/h) 567 1111 0 0 720 383 176 138 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 100 - 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/hin 1826 1826 0 0 1737 1737 1648 1648 - 1648
Adj Flow Rate, veh/h 585 1145 0 0 742 0 181 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 5 5 0 0 1 1 17 17 17
Cap, veh/h 842 2756 0 0 1923 205 1

Arive On Green 0.70 1.00 000 0.0 027  0.00 013 013 0.00
Sat Flow, veh'h 1739 - 3561 0 0 5085 0 1561 9 1397
Grp Volume(v), veh/h 585 1145 0 0 742 0 182 0 0
Grp Sat Flow(s),veh/hfin 1739 1735 ] 0 1581 0 1570 0 1397
Q Serve(g_s), s 20.1 0.0 0.0 0.0 229 0.0 20.5 0.0 0.0
Cycle Q Clear(g_c), s 20.1 0.0 0.0 0.0 229 0.0 205 0.0 0.0
Prop In Lane 1.00 000 0.0 0.00 0.99 1.00
Lane Grp Cap(c), vehih 842 2756 0 0 1923 206 0

VIC Ratio(X) 0.70 0.42 000 000 039 088  0.00

Avail Cap(c_a), veh/h 842 2756 0 0 1923 283 0

HCM Platoon Ratio 2.00 2.00 1.00 1.00 067 0.67 1.00 1.00 1.00
Upstream Filter(l) 0.79 0.79 0.00 000 100  -0.00 100 000 - 0.00
Uniform Delay (d), siveh 47 0.0 0.0 00 473 0.0 76.8 0.0 0.0
Incr Delay (d2), siveh 38 0.4 0.0 0.0 0.6 0.0 270 0.0 0.0
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Y%le BackOfQ(50%),veh/in 35 0.1 0.0 0.0 9.5 0.0 938 0.0 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 8.5 04 0.0 00 479 0.0 1038 0.0 0.0
LnGrp LOS A A A A D F A
Approach Vol, veh/h 1730 742 A 182 A
Approach Delay, siveh 31 41.9 103.8
Approach LOS A D F

Phs Duration (G+Y+R¢), s 70.0 79.9 30.1 143.9
Change Period (Y+Rc), s *7.2 6.9 6.5 6.9
Max Green Setting (Gmax), s *63 64.1 325 1341
Max Q Clear Time (g_c+1), s 2241 249 22.5 20
Green Ext Time {p_¢), s 35 7.8 1.1 16.7
Intersec

HCM 6th Ctrl Delay 25

HCM 6th LOS C

User approved ignoring U-Tuming movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-97

Lanes, Volumes, Timings Existing Conditions
8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: AM Peak Hour
Lane Configurations & & & &

Traffic Volume {vph) 1 0 105 1 0 0 32 8 0 0 kX 2

Future Volume {vph) 1 0 105 1 0 0 32 6 0 0 1 2

Peak Hour Factor 0.84 084 084 084 084 084 084 084 084 084 084 084

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%

Adj. Flow (vph) 1 0 125 1 0 0 38 7 0 0 13 2

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 126 0 0 1 0 0 45 0 0 15 0

Sign Control Stop Stop Free Free

Ink 3
Control Type: Unsignalized

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-98

HCM 6th TWSC Existing Conditions
8: SW 28th Ave Rd & Marion Oaks Trail Timing Plan: AM Peak Hour

int Delay, slveh 7.5

Lane Configurations & & ¢ &
Traffic Vo, veh/h 1 0 105 1 0 0 32 6 0 (v i 2
Future Vol, veh/h 1 0 105 1 0 0 32 6 0 0 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Contro Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2 1 | 11 2 2 2
Mvmt Flow 1 0 125 1 0 0 38 7 0 0 13 2
Major/ , fir i ,
Conflicting Flow All 97 97 14 160 98 7 15 0 0 7 0 0
Stage 1 14 14 - 83 83 - - - - - - -
Stage 2 83 83 - 77 15 - - - - - - -
Critical Hdwy 7142 6.52 6.22 7.2 6.52 6.22 4.21 - - 412 - -
Critical Hdwy Stg 1 6.12 552 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 552 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3518 4018 3318 3518 4018 3318  2.299 - - 2218 - -
Pot Cap-1 Maneuver 885 793 1066 806 792 1075 1546 - - 1614 - -
Stage 1 1006 884 - 925 826 - - - - - - -
Stage 2 925 826 - 932 883 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 868 773 1066 698 772 1075 1546 - - 1614 - -
Mov Cap-2 Maneuver 868 773 - 698 772 - - - - - - -
Stage 1 981 884 - 902 805 - - - - - - -
Stage 2 902 805 - 823 883 - - - - - - -

HCM"Control Delay, s 8.8 102 6.2 0
HCM LOS A B

Capacity (veh/h} 1546 - - 1064 698 1614 - -
HCM Lane V/C Ratio 0.025 - - 0118 0.002 - - -
HCM Control Delay (s) 74 0 - 8.8 10.2 0 - -
HCM Lane LOS A A - A B A - -
HCM g5th %tile Q(veh) 0.1 - - 0.4 0 0 - -
KHA Analyst Synchro 11 Report
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ATTACHMENT D D-99

Ki m l ey }» H O r n Traffic impact Analysis

Trailhead Logistics Park North
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ATTACHMENT D D-100

Lanes, Volumes, Timings Background Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan: AM Peak Hour

Lane Configurations % FY I 1N

Traffic Volume (vph) 8 22771 1514 63 196
Future Volume (vph) 8 2271 1514 63 0 196
Peak Hour Factor 0.90 0.90 0.90 0.0 0.90 0.90
Heavy Vehicles (%) 7% % 4% 4% % %
Adj. Flow {vph} g 2530 1682 70 0 218
Shared Lane Traffic (%)

Lane Group Flow {vph) g 2530 1752 0 218 0
Sign Control Free Free Stop

ntersection Sus
Control Type: Unsignalized
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ATTACHMENT D

HCM 6th TWSC
2: CR 484 & SW 29th Ave Rd

D-101

Background Conditions
Timing Plan: AM Peak Hour

|nt De!ay; siveh 25

Lane Configurations L] 44
Traffic Vol, veh/h 8 22
Future Vol, veh/h 8 2277
Conflicting Peds, #hr 0 0
Sign Control Free Free
RT Channelized - None
Storage Length 144 -
Veh in Median Storage, # - 0
Grade, % - 0
Peak Hour Factor 90 90
Heavy Vehicles, % 7 7
Mvmt Flow g9 2530

Malcr
Conflicting Flow All 1752 0
Stage 1 -
Stage 2 - -
Critical Hdwy 4.24 -

Critical Hdwy Stg 1 - -
Critical Hdwy Stg 2 -
Follow-up Hdwy 2.27 -
Pot Cap-1 Maneuver 333 -
Stage 1 - -
Stage 2 - -
Platoon blocked, % -
Mov Cap-1 Maneuver 333 -
Mov Cap-2 Maneuver - -
Stage 1 - -
Stage 2 - -

Approat
HCM Control Delay, s 0.1
HCMLOS

b

63 0
63 0

0 0
Free Stop
None -
- 0

- 1

- 0

90 90

4 7

70 0

196
196

Stop
None

282

Capacity (veh/h) 333 - - -

HCM Lane V/C Ratio 0.027 - - 0772

HCM Controf Delay (s) 16.1 - - 50.6

HCM Lane LOS [o} - F

HCM 95th %tile Q{veh) 0.4 - - 59
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ATTACHMENT D D-102

Lanes, Volumes, Timings Background Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour

fou Al
Lane Configurations L ¥ S L 44 r 4P % 4 d
Traffic Volume (vph) 82 2215 42 259 1609 174 58 15 249 198 30 13
Future Volume (vph) 82 2215 42 258 1609 174 58 15 249 198 30 13
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 6% 6% 6% 4% 4% 4% 1% 1% 11% 13% 13% 13%
Adj. Flow {vph) 85 2307 44 270 1676 181 80 16 259 206 31 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 2351 0 2710 1676 181 0 335 0 206 3 14
Turn Type pm-+pt NA pm-pt NA  Perm  Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phase 1 6 5 2 2 4 4 8 8 8
Switch Phase
Minimum Initial (s) 10.0 15.0 10.0 15.0 15.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 17.0 219 17.3 219 21.9 16.6 16.6 16.6 16.6 16.6
Total Split (s) 260 1200 260 1200 1200 340 340 340 30 340
Total Split (%) 144% 66.7% 144% 66.7% 66.7% 18.9% 18.9% 18.9% 18.9% 18.9%
Yellow Time {s) 48 49 48 49 4.9 40 40 40 40 40
All-Red Time (s) 22 20 25 2.0 20 26 26 26 26 26
Lost Time Adjust (s) 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 6.9 73 6.9 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None  C-Min None C-Min C-Min  None  None None  None - None
vic Ratio 0.42 1.10 1.23 0.71 017 0.64 2.31 0.12 0.05
Control Defay 13.4 86.2 183.0 215 8.9 42.7 654.2 67.5 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 134 86.2 183.0 215 6.9 42.7 654.2 875 04
Queue Length 50th (ft) 22 ~1655 ~342 913 44 103 ~394 32 0
Queue Length 85th (ft) 37 #1766 #543 487 73 164 #578 69 0
Internal Link Dist (ft) 3132 1240 650 1393
Turn Bay Length (ft) 114 170 144 114
Base Capacity (vph) 284 2133 220 2349 1075 523 89 255 275
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 1.10 1.23 0.71 0.17 0.64 231 012 0.05

Cycle Length: 180
Actuated Cycle Length: 180
Offset: 165 (92%), Referenced to phase 2WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 150
Control Type: Actuated-Coordinated
~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 85th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: SW 20th Ave Rd & CR 484
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ATTACHMENT D

HCM 6th Signalized intersection Summary
3: SW 20th Ave Rd & CR 484

D-103

Background Conditions
Timing Plan: AM Peak Hour

Lane Configurations | 'i [ Y M I

4 % 4 il
Traffic Volume (veh/h) 82 2215 42 259 1609 174 58 15 249 198 30 13
Future Volume (veh/h) 82 2215 42 258 1609 174 58 15 249 198 30 13
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1811 1811 1811 1841 1841 1841 1737 1731 4737 4707 1707 1707
Adj Flow Rate, vehth 85 2307 44 270 1676 181 60 16 181 206 31 14
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 6 6 6 4 4 4 11 1 i 13 13 13
Cap, vehth 292 2170 41 222 2375 1058 180 44 204 61 260 220
Arsive On Green 0.07 0.84 0.84 0.14 0.90 0.90 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 1725 3454 66 1753 3497 1560 950 287 1340 1082 1707 1447
Grp Volume(v), vehth 85 1145 1206 270 1676 181 76 0 181 206 3 14
Grp Sat Flow(s),veh/h/in 1725 17 1799 1753 1749 1560 1237 0 1340 1082 1707 1447
Q Serve{g_s), s 30 131 1134 18.7 23.0 24 8.6 0.0 238 36 238 15
Cycle Q Clear(g_c), s 30 131 134 18.7 230 24 114 0.0 238 274 28 1.5
Prop In Lane 1.00 0.04 1.00 1.00 0.79 1.00 1.00 1.00
Lane Grp Cap(c), vehth 202 1081 1131 222 2375 1059 224 0 204 61 260 220
VIC Ratio(X) 0.28 1.06 1.07 1.22 0.71 017 0.34 0.00 0.89 3.36 0.12 0.06
Avail Cap{c_a), veh/h 380 1081 113 222 23715 1059 224 0 204 61 260 220
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(f) 1.00 1.00 1.00 0.70 0.70 0.70 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 10.1 14.8 148 67.6 39 2.9 70.4 0.0 748 89.4 65.9 65.3
Incr Delay (d2), s/veh 0.5 446 464 1224 1.3 0.2 08 0.0 343 11000 0.2 0.1
Initial Q Delay(d3),siveh 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 1.1 36.3 386 17.0 44 038 33 0.0 10.2 217 13 0.6
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 10.6 59.4 612 1899 52 32 712 00 1090 11894 66.1 65.4
LnGrp LOS B F F F A A E A F F E E
Approach Vo, vehih 2436 2127 257 251
Approach Delay, sfveh 58.6 28.4 979 988.0
Approach LOS E Cc F F

260

Phs Duration (G+Y+Rc), s .
Change Period (Y+Rc), s . . 73 6.9 6.6

Max Green Setting (Gmax), s 187 1131 274
Max Q Clear Time (g_c+1), s 207 1151 294
0.0

Green Ext Time (p_c

CMGth Ctrl elay k
HCM 6th LOS
Note:

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-104

Lanes, Volumes, Timings Background Conditions
4: CR 484 & |-75 SB Off-Ramp Timing Plan: AM Peak Hour
S S R N N A T
Lane Configurations e % 44 % Jd
Traffic Volume {vph) 0 2129 460 172 16585 0 0 0 0 265 1 356
Future Valume {vph) 0 2129 460 172 1655 0 0 0 0 265 1 356
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 0% 0% 0% % % 7%
Adj. Flow {vph) 0 2172 469 176 1689 0 0 0 0 270 1 363
Shared Lane Traffic (%) 50%
Lane Group Flow {vph) 0 2641 0 176 1689 0 0 0 0 135 136 363
Turn Type NA Prot NA Split NA Prot
Protected Phases 6 5 2 4 4 4
Permitted Phases
Detector Phase 6 5 2 4 4 4
Switch Phase
Minimum Initial (s) 18.0 7.0 18.0 70 70 7.0
Minimum Split (s) 254 144 254 14.0 14.0 14.0
Total Split (s) 106.0 280 1340 46.0 46.0 46.0
Total Split {%) 58.9% 156% 74.4% 256% 256% 25.6%
Yellow Time (s) 54 54 54 4.1 41 4.1
All-Red Time (s) 20 20 20 29 29 29
Lost Time Adjust (s} 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 74 74 74 7.0 7.0 7.0
Lead/lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode Min Min  C-Min None  None  None
vic Ratio 0.73 0.88 0.64 0.57 0.57 0.80
Control Delay 220 114.2 378 80.1 801 710
Queue Delay 0.3 0.0 49.0 0.0 0.0 0.0
Total Delay 22.3 114.2 86.7 80.1 80.1 7.0
Queue Length 50th (ft) 324 184 741 158 161 192
Queue Length 85th {ft) m325 m#269 810 229 23 246
Internal Link Dist (ft) 1240 424 1185 1125
Turn Bay Length {ft) 325 475
Base Capacity (vph) 3605 203 2656 347 348 635
Starvation Cap Reductn 0 0 1401 0 0 0
Spiltback Cap Reductn 362 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 0.81 0.87 1.35 0.39 0.39 0.57

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 6 (3%), Referenced to phase 2:WBT, Start of Yellow

Naturat Cycle: 80

Control Type: Actuated-Coordinated

# 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:  4: CR 484 & I-75 SB Off-Ramp
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ATTACHMENT D D-105

HCM 6th Signalized Intersection Summary Background Conditions
4: CR 484 & I-75 SB Off-Ramp Timing Plan: AM Peak Hour

ey ¢ v AN b A2 M4

Lane Configurations iy % 44 % 4 fr
Traffic Volume (veh/h) 0 2129 460 172 1655 0 0 0 0 265 i 356
Future Volume (veh/h) 0 2129 460 172 1655 0 0 0 0 265 1 356
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 0 1767 1767 1826 1826 0 1796 1796 1796
Adj Flow Rate, veh/h 0 2172 0 176 1689 0 2N 0 363
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 9 9 5 5 0 7 7 7
Cap, veh/h 0 2670 521 2706 0 479 0 426
Arrive On Green 0.00 0.58 0.00 0.40 1.00 0.00 0.14 0.00 0.14
Sat Fiow, veh/h 0 6572 0 1739 3561 0 3421 0 3045
Grp Volume(v), veh/h 0 a7 0 176 1689 0 271 0 363
Grp Sat Flow(s),veh/h/in 0 1519 0 1738 1735 0 171 0 1522
Q Serve(g_s), s 0.0 51.0 0.0 127 0.0 0.0 133 0.0 21.0
Cycle Q Clear{g_c). s 0.0 51.0 0.0 12.7 0.0 0.0 133 0.0 21.0
Prop In Lane 0.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Capl(c}, vehih 0 2670 521 2706 0 479 0 426
VIC Ratio(X) 0.00 0.81 0.34 0.62 0.00 0.57 0.00 0.85
Avail Cap{c_a), vehth 0 3328 521 2706 0 741 0 660
HCM Platoon Ratio 1.00 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00
Upstream Filter(f) 0.00 0.09 0.00 040 0.40 0.00 1.00 0.00 1.00
Uniform Delay (d), siveh 0.0 316 0.0 417 0.0 0.0 723 0.0 75.6
Incr Delay (d2), s/veh 0.0 0.1 0.0 02 04 00 1.1 0.0 6.5
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%j,veh/in 0.0 16.6 0.0 52 0.2 0.0 59 0.0 17.3
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 0.0 317 0.0 420 04 0.0 73.3 0.0 82.1
LnGrp LOS A C D A A E A F
Approach Vol, veh/h 2172 A 1865 634
Approach Delay, siveh 317 4.4 783

Approach LOS C A E

Phs Duration (G+Y+Rc), s 147.8 322 61.3 86.5

Change Period (Y+Rc), s 7.4 7.0 74 74
Max Green Sefting (Gmax), s 126.6 39.0 20.6 98.6
Max Q Clear Time (g_c+/1), s 2.0 23.0 147 53.0

Green Ext Time (p_¢

HCM 6th Ctrl Delay 271
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for tuming movement.
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-106

Lanes, Volumes, Timings Background Conditions
5: 1-75 NB Off-Ramp & CR 484 Timing Plan: AM Peak Hour

O S N NV SR S 4

Lane Configurations ny 44

4
Traffic Volume (vph) 717 1655 0 0 1484 444 332 1 160 0 0 0
Future Volume (vph) 77 1655 0 0 1484 444 332 1 160 0 0 0
Peak Hour Factor 0.97 0.97 0.97 087 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles (%) 8% 8% 8% 5% 5% 5% 9% 9% 9% 0% 0% 0%
Adj. Flow {vph) 738 1706 0 0 1530 458 342 1 165 0 0 0
Shared Lane Traffic (%) 50%
Lane Group Flow {vph) 739 1706 0 0 1530 458 171 172 165 0 0 0
Turn Type Prot NA NA  Perm Split NA  Perm
Protected Phases 1 6 2 4 4
Permitted Phases 2 4
Detector Phase 1 6 2 2 4 4 4
Switch Phase
Minimum Initial {s) 70 20.0 200 20.0 7.0 70 7.0
Minimum Split {s) 14.2 26.9 26.9 26.8 135 135 135
Total Split (s) 700 1410 710 71.0 39.0 39.0 39.0
Total Split (%) 38.9% 78.3% 394% 394% 217% 21.7% 21.7%
Yellow Time (s) 49 49 49 49 41 4.1 41
All-Red Time (s) 23 20 20 20 24 24 24
Lost Time Adjust (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.2 6.9 6.9 6.9 6.5 6.5 6.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max  C-Min C-Min  C-Min None None  None
vic Ratio 0.60 0.66 0.87 0.70 0.72 0.73 0.5
Control Delay 325 16.6 60.6 36.3 89.4 89.6 49.6
Queue Delay 15 28 21.2 0.0 773 77.2 0.0
Total Delay 340 19.4 81.8 36.3 166.7 1669 49.6
Queue Length 50th {it) 334 753 619 301 204 205 108
Queue Length 95th (ft) 376 1084 683 445 292 293 190
Internal Link Dist (ft) 424 1171 1111 1102
Turn Bay Length (ft) 144 320 320
Base Capacity (vph) 1227 2589 1759 658 284 284 322
Starvation Cap Reductn 292 740 0 0 0 0 0
Spillback Cap Reductn 0 0 281 0 189 189 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.92 1.04 0.70 1.80 1.81 0.51

In! mm
Cycle Length: 180
Actuated Cycle Length: 180

Offset: 33 (18%), Referenced to phase 22WBT and 6:EBT, Start of Yellow
Natural Cycle: 80

Control Type: Actuated-Coordinated

Splits and Phases: 5. |-75 NB Off-Ramp & CR 484

KHA Synchro 11 Report
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ATTACHMENT D D-107

HCM 6th Signalized Intersection Summary Background Conditions
5: |-75 NB Off-Ramp & CR 484 Timing Plan: AM Peak Hour

Lane Configurations LKL 4 r

Traffic Volume {vehih) 717 1655 0 0 1484 444 160 0 0 0
Future Volume {veh/h) 717 1655 0 0 1484 444 160 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 . 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/hfin 1781 1781 0 0 1826 1826 1767 1767 1767
Adj Flow Rate, veh/h 739 1706 0 0 1530 0 343 0 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 8 8 0 0 5 5 9 9 9
Cap, veh/h 1148 2720 0 0 2067 an 0

Arrive On Green 0.46 1.00 0.00 0.00 0.55 0.00 012  0.00 0.00
Sat Flow, veh/h 3281 - 3474 0 0 5149 1547 . 3365 0 1497
Grp Volume{v), veh/h 739 1706 0 0 1530 0 343 0 0
Grp Sat Flow(s),veh/h/in 1646 1692 0 0 1662 1547 1682 0 1497
Q Serve(g_s), s 309 0.0 0.0 0.0 419 0.0 17.9 0.0 0.0
Cycle Q Clear(g_c), s 30.9 00 0.0 0.0 419 0.0 179 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap{c), vet/h 1148 2720 0 0 2087 41 0

VIC Ratio(X) 0.64 0.63 0.00 0.00 0.74 0.83 0.00

Avail Cap(c_a), veh/h 1148 2720 0 0 2067 608 0

HCM Platoon Ratio 1.33 1.33 1.00 1.00 1.33 1.33 1.00 1.00 1.00
Upstream Filter(}) 0.62 0.62 0.00 0.00 1.00 0.00 100 - 0.00 0.00
Uniform Delay (d), siveh 39.7 0.0 0.0 0.0 33.0 0.0 172 0.0 0.0
Incr Delay (d2), siveh 1.7 0.7 0.0 0.0 24 0.0 10.3 0.0 0.0
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.9 0.3 0.0 0.0 15.7 0.0 8.4 0.0 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 414 0.7 0.0 0.0 355 0.0 876 0.0 0.0
LnGrp LOS D A A A D F A
Approach Vol, vehth 2445 1530 A 343 A
Approach Delay, siveh 13.0 355 87.6
Approach LOS B D F

Phs Duration (G+Y+Rc), s 700 815 285 151.5
Change Period (Y+Rc), s *7.2 6.9 6.5 6.9
Max Green Setting {Gmax), s *63 64.1 325 134.1
Max Q Clear Time (g_c+1), s 328 43.9 19.9 20
Green Ext Time (p_¢), s 47 13.4 20 407
HCM 6th Ctrl Delay 269

HCM 6th LOS c

No

User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-108

Lanes, Volumes, Timings Background Conditions

8: SW 28th Ave Rd & Marion Oaks Trail Timing Plan: AM Peak Hour
S T S e S N . SR 4

Lane Configurations &b & & &

Traffic Volume {vph) 1 3 122 1 0 0 37 7 0 0 13 2

Future Volume (vph) 1 3 122 1 0 0 37 7 0 0 13 2

Peak Hour Factor 084 084 084 084 084 084 084 084 084 084 084 084

Heavy Vehicles (%) 8% 8% 8% 0% 0% 0% 2% 2% 2% 7% % %

Adj. Flow {vph) 1 4 145 1 0 0 44 8 0 0 15 2

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 150 0 0 1 0 0 52 0 0 17 0

Sign Control Stop Stop Free Free

Cohtrol 'Ty;;e': Unsignalizéd' ~

KHA Synchro 11 Report
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ATTACHMENT D D-109

HCM 6th TWSC Background Conditions
8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: AM Peak Hour

& & &
Traffic Vol, vehih 1 3 122 1 0 0 37 7 0 0 13 2
Future Vol, veh/h 1 3 122 1 0 0 37 7 0 0 13 2
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 ¢ 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - 'None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 8 8 8 0 0 0 2 2 2 7 7 7
Mvmt Flow 1 4 145 1 0 0 44 8 0 0 15 2

Conflicting Flow All 112 112 16 187 13 8 17 0 0 8 0 0
Stage 1 16 16 - 96 96 - - - - - - -
Stage 2 96 96 - 91 17 - - - - - - -
Critical Hdwy 718 6.58 6.28 7.1 6.5 6.2 412 - - 4.7 - -
Critical Hdwy Stg 1 6.18 5.58 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.18 5.58 - 6.1 55 - - - - - - -
Follow-up Hdwy 3572 4072 3372 35 4 33 2218 - - 2263 - -
Pot Cap-1 Maneuver 852 767 1046 778 781 1080 1600 - - 1580 - -
Stage 1 988 870 - 916 819 - - - - - - -
Stage 2 896 804 - 921 885 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 834 746 1046 654 759 1080 1600 - - 1580 - -
Mov Cap-2 Maneuver 834 746 - 654 759 - - - - - - -
Stage 1 960 870 - 890 796 - - - - - - -
Stage 2 87 781 - 790 885 - - - - - - -
oa
HCM Control Delay, s 9.1 10.5 6.2 0
HCMLOS A B

Capacity (veh/h) 1600 - - 1034 654 1580 - -
HCM Lane V/C Ratio 0.028 - - 0145 0.002 - - -
HCM Control Delay (s) 7.3 0 - 9.1 10.5 0 - -
HCM Lane LOS A A - A B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.5 0 0 - -
KHA Synchro 11 Report
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ATTACHMENT D D-111

Lanes, Volumes, Timings Background Conditions w/ Improvements
2: CR 484 & SW 29th Ave Rd Timing Plan: AM Peak Hour

Lane Configurations L] M M ¥ r
Traffic Volume {vph) 8 2116 1514 63 161 35
Future Volume (vph) 8 2116 1514 63 161 35
Peak Hour Factor 0.0 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 7% 7% 4% 4% 7% 7%
Adj. Flow (vph) 9 235 1682 70 179 39
Shared Lane Traffic (%)

Lane Group Flow (vph) g 2351 1752 0 179 39
Turn Type pm+pt NA NA Prot  Perm
Protected Phases 5 2 8 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase

Minimum Initial (s} 50 5.0 5.0 5.0 50
Minimum Split (s) 11.8 235 235 235 235
Total Split (s) 260 1310 1050 49.0 49.0
Total Split (%) 144% 728% 58.3% 212%  21.2%
Yellow Time (s) 48 48 48 37 a7
All-Red Time (s) 20 20 20 20 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 5.7 5.7
Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall Mode None  None  None None  None
vic Ratio 0.05 0.89 0.68 0.77 0.16
Control Delay 55 19.0 134 87.2 17.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55 18.0 13.4 87.2 17.0
Queue Length 50th (ft) 2 808 370 182 0
Queue Length 95th {ff) 8 1206 737 270 36
Internatl Link Dist {ft) 3183 3132 3021

Turn Bay Length (ft)

Base Capacity (vph) 2640 2594 440
Starvation Cap Reductn 0 0 0
Spiflback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0

Reduced vic Ratio
Cycle Length: 18
Actuated Cycle Length: 158.9

Natural Cycle: 100
Control Type: Actuated-Uncoordinated

Splits and Phases: 2 CR 484 & SW 29th Ave Rd
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ATTACHMENT D D-112

HCM 6th Signalized Intersection Summary Background Conditions w/ Improvements
2: CR 484 & SW 28th Ave Rd Timing Plan: AM Peak Hour

en!

Lane Configurations L] Y I N % r
Traffic Volume {veh/h) 8 2116 1514 63 161 35
Future Volume (veh/h) 8 2116 1514 63 161 35
Initiaf Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/hiln 1796 - 1796 1841 1841 1796 1796
Adj Flow Rate, vehth 9 2351 1682 70 179 39
Peak Hour Factor 0.80 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 7 7 4 4 7 7
Cap, veh/h 191 2672 2467 102 210 186
Arrive On Green 0.01 0.78 0.72 0.72 0.12 0.12
Sat Flow, veh/h 1711 3503 3514 142 1711 1522
Grp Volume{v), veh/h 9 2351 856 896 179 39
Grp Sat Flow{s),veh/h/in 1711 1706 1749 1815 1711 1522
Q Serve(g_s), s 0.2 63.5 35.4 36.0 13.6 30
Cycle Q Clear{g_c), s 0.2 63.5 354 36.0 13.6 30
Prop In Lane 1.00 0.08 1.00 1.00
Lane Grp Capic), vehth 191 2672 1261 1309 210 186
V/C Ratio{X) 0.05 0.88 0.68 0.68 0.85 0.21
Avaif Cap(c_a), veh/h 421 3207 1289 1349 560 499
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(}) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 9.9 10.0 10.1 10.2 56.8 52.2
Incr Delay (d2), sfveh 0.1 27 14 1.4 9.5 06
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0
%le BackOfQ(50%),veh/in 0.1 177 1.7 124 6.4 27
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/ven 10.0 12.7 1.5 11.6 66.3 528
LnGrp LOS B B B B E D
Approach Vol, veh/h 2360 1752 218
Approach Delay, siveh 12.7 1.5 63.9
Approach LOS B B E

Phs Duration (G+Y+Rc), s

Change Period (Y+Rc), s 6.8
Max Green Setting (Gmax), s 124.2
Max Q Clear Time (g_c+1), s 65.5
Green Ext Time (p_¢), s 38.0

HCM Gthy \Ctrluly)elay» ’
HCM 6th LOS

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-113

Lanes, Volumes, Timings Background Conditions w/ Improvements

3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour
Ay ¢ ANt 2 MY

Lane Configurations N oMb WM il % 4 fm " b

Traffic Volume (vph) 82 2215 42 258 1608 174 58 15 249 198 30 13

Future Volume (vph) 82 2215 42 258 1609 174 58 15 249 198 30 13

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 6% 6% 6% 4% 4% 4% 1% 11% 11% 13% 13% 13%

Adj. Flow {vph) 85 2307 44 270 1676 181 60 16 259 208 3 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 85 2351 0 270 1676 181 60 16 259 206 45 0

Turn Type pm-+pt NA Prot NA  Pemm Prot NA  Perm Prot NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 2 4

Detector Phase 1 6 5 2 2 7 4 4 3 8

Switch Phase

Minimum Initial (s) 5.0 15.0 10.0 15.0 15.0 50 10.0 10.0 50 10.0

Minimum Split (s) 120 219 17.3 21.9 218 1.1 16.6 16.6 114 16.6

Total Split (s} 17.0 1000 256 1086 1086 18.2 326 326 218 362

Total Split (%) 94% 55.6% 142% 603% 603% 10.1% 18.1% 18.1% 121% 201%

Yellow Time (s) 48 49 48 49 49 35 4.0 40 35 40

All-Red Time (s} 22 20 25 20 20 28 26 28 26 26

Lost Time Adjust (s} 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s} 7.0 6.9 73 6.9 6.9 6.1 6.6 6.6 6.1 6.6

Leadflag Lead Lag Lead Lag Lag  Lead Lag lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None ~C-Min  C-Min None None None None None

vic Ratio 0.46 0.86 0.81 0.55 0.18 0.62 0.08 0.89 0.80 0.18

Control Delay 19.6 395 106.0 28.1 109 1098 69.3 640 1023 53.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.6 385 106.0 2841 109 1098 69.3 640 1023 53.0

Queue Length 50th (ft) A 896 158 687 45 70 17 137 125 36

Queue Length 95th (ft) 58 1001 #224 599 73 126 43 #2585  #184 78

Internal Link Dist (ff) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 144 114

Base Capacity {vph) 201 2718 348 3051 989 109 247 335 270 272

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 042 0.86 0.78 0.55 0.18 0.55 0.06 0.77 0.76 0.17

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 0 (0%), Referenced to phase 2:2WBT and 6:EBTL, Start of Yellow

Natural Cycle: 110

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: SW 20th Ave Rd & CR 484
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ATTACHMENT D D-114

HCM 6th Signalized Intersection Summary Background Conditions w/ Improvements
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour
A ey v NN b MY

Movemen

Lane Configurations VoM W M r N L . | T

Traffic Volume {veh/h) 82 2215 42 259 1609 174 58 15 249 198 30 13
Future Volume {veh/h) 82 2215 42 259 1609 174 58 15 249 198 30 13
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1811 1814 1811 1841 1841 4841 1737 737 - 1737 4707 707 4707
Adj Flow Rate, veh/h 85 2307 44 2710 1676 181 60 16 181 206 31 14
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 096 0.96 096 096 096 096
Percent Heavy Veh, % 6 6 6 4 4 4 " 11 1 13 13 13
Cap, veh/h 238 2750 52 307 3064 951 74 232 196 241 184 83
Arive On Green 0.04 0.73 0.73 0.12 0.81 0.81 004 013 0.13 0.08 016 016
Sat Flow, veh/h 1725 4995 95 3401 5025 1560 1654 1737 1472 3155 114 503
Grp Volume(v), veh/h 85 1521 830 270 1676 181 60 16 181 206 0 45
Grp Sat Flow(s),veh/hiln 1725 1648 1794 1700 1675 1560 - 1654 1737 1472 1577 0 1817
Q Serve(g_s), s 39 57.6 58.1 14.1 204 47 6.5 1.5 219 116 0.0 4.3
Cycle Q Clear{g_c), s 39 576 58.1 14.1 20.4 47 6.5 1.5 219 11.6 0.0 43
Prop In Lane 1.00 0.05 1.00 1.00 1.00 1.00 1.00 0.31
Lane Grp Cap(c), veh/h 238 1814 988 307 3064 951 74 232 196 241 0 267
VIC Ratio(X) 0.36 0.84 0.84 0.88 0.55 0.19 0.81 0.07 0.92 0.85 0.00 017
Avail Cap(c_a}, veh/h 2718 1814 988 346 3064 951 1 251 213 275 0 267
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.35 0.35 0.35 0.70 0.70 0.70 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Defay (d), siveh 16.6 18.5 18.6 78.2 86 741 852 682 7741 821 0.0 64.6
Incr Delay (d2), sfveh 0.3 1.8 32 163 05 0.3 226 0.1 393 203 00 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yile BackOfQ(50%),veh/n 15 17.5 196 6.6 53 16 32 0.7 10.5 54 0.0 1.8
Unsig. Movement Delay, siveh

LnGrp Delay(d),sfveh 17.0 203 218 93.5 9.1 74 1078 684 1163 1024 0.0 64.9
LnGrp LOS B C C F A A F E F F A E
Approach Vol, vehth 2436 2127 257 B 251
Approach Delay, siveh 207 19.6 11.4 85.7
Approach LOS c B F F

Phs Duration (G+Y+Rc), s 129 1167 19.9 306 236 106.0 14.2 36.3
Change Period (Y+Rc), s *7 6.9 6.1 6.6 73 6.9 6.1 6.6
Max Green Setting (Gmax), s *10 1017 167 26.0 18.3 931 121 296
Max Q Clear Time (g_c+1), s 5.9 22.4 136 239 16.1 60.1 85 6.3
Green Ext Time {p_¢), s 0.1 21.0 0.1 0.1 0.2 22.5 0.0 0.2

HCM 6th Ctrl Delay 286
HCM 6th LOS c
Hotes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-116

Lanes, Volumes, Timings Buildout Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan; AM Peak Hour

Ao N /S

Lane Configurations ¥ M 4 ¥ r
Traffic Volume (vph) 120 2156 1528 138 186 48
Future Volume (vph) 120 2156 1528 138 186 48
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 7% 7% 4% 4% 2% 2%
Adj. Flow (vph) 133 2396 1698 153 207 53
Shared Lane Traffic (%)

Lane Group Flow (vph) 133 2396 1851 0 207 53
Turn Type pm-+pt NA NA Prot  Pemm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Spiit (s) 1.8 235 235 235 235
Total Split (s) 260 1310 1050 49.0 490
Total Split (%) 144% 728% 58.3% 212% 21.2%
Yellow Time (s) 48 48 48 37 37
All-Red Time (s} 20 20 20 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 57 57
Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall' Mode None  None  None None  None
vic Ratio 0.68 0.92 0.83 0.79 0.19
Controf Delay 47.6 224 272 86.8 147
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 476 224 272 86.8 14.7
Queue Length 50th {ft) 69 920 739 213 0
Queue Length 95th (ft) 153 #1391 1083 307 4
Internal Link Dist (ft) 3183 3132 3021

Turn Bay Length (ft) 144

Base Capacity (vph) 258 2608 2231 477 465
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.52 0.92 0.83 0.43 0.1

inters arlf
Cycle Length: 180
Actuated Cycle Length: 160.8

Naturat Cycle: 100

Control Type: Actuated-Uncoordinated

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

Splits and Phases: 2 CR 484 & SW 29th Ave Rd
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ATTACHMENT D D-117

HCM 6th Signalized Intersection Summary Buildout Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan; AM Peak Hour

Lane Configurations X M M k 5 if

Traffic Volume (vehth) 120 2156 1528 138 186 48
Future Volume (veh/h) 120 2156 1528 138 186 48
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Wark Zone On Approach No No No

Adj Sat Flow, veh/hiin 1796 1796 1841 1841 1870 1870
Adj Flow Rate, vehth 133 23%6 1698 153 207 53
Peak Hour Factor 0.90 0.80 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 7 7 4 4 2 2
Cap, veh/h 198 2656 2251 200 238 211
Arrive On Green 0.04 0.78 0.69 0.69 0.13 0.13
Sat Flow, veh/h 1711 3503 3340 289 1781 1585
Grp Volume(v), veh/h 133 23% 904 947 207 53
Grp Sat Flow(s),vehih/in 1711 1706 1749 1788 1781 1585
Q Serve{g_s), s 31 740 46.6 489 16.1 42
Cycle Q Clear(g_c), s 3.1 740 46.6 489 16.1 4.2
Prop In Lane 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 198 2656 1212 1240 238 2
VIC Ratio(X) 0.67 0.80 0.75 0.76 0.87 0.25
Avail Cap(c_a), vehth 366 2992 1212 1240 545 485
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter{l) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 25.0 1.7 138 14.2 60.2 55.0
Incr Delay (d2), siveh 39 39 286 29 9.5 0.6
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ{50%),veh/in 34 222 16.8 18.1 79 0.0
Unsig. Movement Delay, siveh

LnGrp Delay{d),siveh 289 156 16.4 17.0 69.7 55.6
LnGrp LOS C B B B E E
Approach Vol, veh/h 2529 1851 260
Approach Delay, siveh 16.3 16.7 66.8
Approach LOS B B E

i ned

Phs Duration (G+Y+Rc), s 11741 24.6 121 1050
Change Period {Y+Rc), s 6.8 *5.7 6.8 6.8
Max Green Setting {Gmax), s 1242 *43 19.2 98.2
Max Q Clear Time (g_c+/1}, s 76.0 18.1 5.1 50.9

Green Ext Time (p_c), s 343 0.8 0.3 213

HCM 6th Ctrl Delay 19.3
HCM 6th LOS B

i

User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-118

Lanes, Volumes, Timings Buildout Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour
N T N S S

L

Lane Configurations N #Mb W M r 5 4 f M b

Traffic Volume (vph) 122 2240 42 259 1684 459 58 15 249 242 30 27
Future Volume (vph) 122 2240 42 259 1684 459 58 15 249 242 30 27
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 1% 1% 11% 18% 18% 18%
Adj. Flow (vph) 1271 2333 44 270 1754 478 60 16 259 252 3 28
Shared Lane Traffic (%)

Lane Group Fiow {vph) 127 2377 0 270 1754 478 80 16 259 252 59 0
Turn Type pm+pt NA Prot NA  Pem Prot NA  Perm Prot NA
Protected Phases 1 6 5 2 7 4 3 8
Permitted Phases 6 2 4

Detector Phase 1 6 5 2 2 7 4 4 3 8

Switch Phase

Minimum Initial (s) 50 15.0 10.0 15.0 15.0 5.0 10.0 10.0 5.0 10.0

Minimum Split (s) 120 219 17.3 219 21.9 95 16.6 16.6 1141 16.6

Total Split (s) 240 1010 250 1020 1020 18.2 30.0 30.0 24.0 358

Totat Split {%) 13.3% 56.1% 139% 567% 56.7% 10.1% 167% 167% 13.3% 19.9%

Yeliow Time (s) 48 49 48 49 49 35 40 4.0 35 40

All-Red Time (s) 22 20 25 20 20 1.0 26 26 26 26

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) 70 6.9 7.3 6.9 6.9 45 6.6 6.6 6.1 6.6

LeadfLag Lead Lag Lead Lag lag lead Lag lag  Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min C-Min “None None None None None

v/c Ratio 0.64 0.89 0.82 0.61 048 0.59 0.08 0.90 0.88 0.23

Controf Delay 337 413 1113 389 222 1047 713 635 1080 452

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 337 413 111.3 389 222 1047 7.3 635 108.0 45.2

Queue Length 50th (ft) 50 941 165 762 176 70 17 128 153 38

Queue Length 95th {ft) 116 1009 #244 812 294 125 44 #67  #232 88

Internal Link Dist (ft) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 144 114

Base Capacity (vph) 247 2685 337 2868 981 123 222 323 295 266
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 0.51 0.89 0.80 0.61 0.49 0.49 0.07 0.80 0.85 0.22

Cycle Length: 180
Actuated Cycle Length: 180

Offset: 0 (0%), Referenced to phase 2WBT and 6:EBTL, Start of Yellow
Natural Cycle: 120

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: SW 20th Ave Rd & CR 484
P
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ATTACHMENT D D-119

HCM 6th Signalized Intersection Summary Buildout Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan; AM Peak Hour

Lane Configurations N M ™ M d % 4 f N B

Traffic Volume (vehth) 122 2240 42 259 1684 459 58 15 249 242 30 27
Future Volume (veh/h) 122 2240 42 259 1684 459 58 15 249 242 30 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 ] 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1811 1811 1811 1811 1811 1811 1737 1737 1737 1633 1633 1633
Adj Flow Rate, veh/h 127 2333 44 270 1754 478 60 16 181 252 K 28
Peak Hour Factor 0.96 0.96 096 096 0.96 0.96 096 096 0.96 0.96 09 096
Percent Heavy Veh, % 6 6 6 6 6 6 11 1 1 18 18 18
Cap, veh/h 233 2674 50 305 2879 894 74 226 191 284 149 134
Arrive On Green 0.06 0.7 0.7 0.12 0.77 0.77 0.04 0.13 0.13 0.09 0.19 0.19
Sat Flow, veh/h 1726 4996 94 3346 4944 1535 1654 1737 1472 3018 791 714
Grp Volume{v), veh/h 127 1537 840 270 1754 478 60 16 181 252 0 59
Grp Sat Flow(s),veh/h/in 1725 1648 1794 1673 1648 1535 1654 1737 1472 1509 0 1505
Q Serve(g_s), s 6.1 63.7 64.4 143 273 216 6.5 15 220 14.9 0.0 6.0
Cycle Q Clear(g_c). s 6.1 637 64.4 14.3 273 216 6.5 1.5 220 149 0.0 6.0
Prop In Lane 1.00 0.05 1.00 1.00 1.00 1.00 1.00 0.47
Lane Grp Cap(c), veh/h 233 1764 960 305 2879 894 74 226 191 284 0 283
V/C Ratio(X) 0.54 0.87 0.87 0.88 0.61 0.53 0.81 0.07 0.95 0.89 0.00 0.21
Avail Cap{c_a), vehth 317 1764 960 329 2879 894 126 226 191 300 0 283
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter() 0.30 0.30 0.30 0.77 0.77 0.77 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 18.6 213 213 781 11.6 10.9 85.2 68.8 77 80.6 0.0 61.7
incr Delay (d2), siveh 0.6 20 37 18.4 07 18 18.1 0.1 49.6 249 0.0 04
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yle BackOfQ(50%),veh/In 24 201 225 6.7 74 6.5 32 07 1.0 6.8 0.0 23
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 19.2 23.3 25.0 96.5 123 127 1033 689 1272 1055 0.0 62.1
LnGrp LOS B C C F B B F E F F A E
Approach Vol, veh/h 2504 2502 257 n
Approach Delay, siveh 236 215 118.0 973
Approach LOS Cc c F F

Phs Duration {G+Y+Rc), s 152 M7 23.1 300 237 1032 126
Change Period (Y+Rc), s *7 6.9 6.1 6.6 73 6.9 45
Max Green Setting (Gmax), s 7 g5.1 17.9 23.4 177 94.1 13.7
Max Q Clear Time (g_c+1), s 8.1 293 16.9 240 16.3 66.4 85
Green Ext Time (p_¢), s 0.2 26.0 0.1 0.0 0.1 20.1 0.0

HCM 6th Ctr Delay 311
HCM 6th LOS c

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-120

Lanes, Volumes, Timings Buildout Conditions
4:1-75 SB Off-Ramp & CR 484 Timing Plan: AM Peak Hour
ST T 2 L N BV S A 4

[od
Lane Configurations HIES % A4 % 4
Traffic Volume (vph) 0 2182 478 172 1917 0 0 0 0 265 1 455
Future Volume (vph) 0 2182 478 172 1917 0 0 0 0 265 1 455
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles {%) 10% 10% 10% 6% 6% 6% 0% 0% 0% 8% 8% 8%
Adj. Flow (vph) o 2227 488 176 1956 0 0 0 0 270 1 464
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 2715 0 176 1956 0 0 0 0 135 136 464
Turn Type NA Prot NA Spiit NA Prot
Protected Phases 6 5 2 4 4 4
Permitted Phases
Detector Phase 6 5 2 4 4 4
Switch Phase
Minimum Initial (s) 18.0 70 18.0 7.0 70 70
Minimum Spiit (s) 254 14.4 254 14.0 14.0 14.0
Total Spiit (s) 106.0 280 1340 46.0 46.0 46.0
Total Split (%) 58.9% 156% 74.4% 256% 256% 25.6%
Yellow Time (3) 54 54 54 41 41 41
Ail-Red Time (s) 20 20 20 29 29 23
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 74 74 74 7.0 7.0 70
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode Min Min  C-Min None  None - ‘None
vic Ratio 0.80 0.92 0.54 0.46 0.46 0.85
Control Delay 29.5 114 218 69.8 69.8 751
Queue Delay 0.6 0.0 48.0 0.0 0.0 00
Total Delay 30.1 1114 75.7 69.8 69.8 75.1
Queue Length 50th (ft) 478 191 557 150 151 260
Queue Length 85th (ft) 531 m214  m584 223 225 328
Internal Link Dist {ft) 1240 424 1185 1125
Turn Bay Length (ft) 325 475
Base Capacity {(vph) 3381 194 3601 344 345 626
Starvation Cap Reductn 0 0 1827 0 0 0
Spiliback Cap Reductn 294 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 0.88 0.91 1.10 0.39 0.39 0.74

i
Cycle Length: 180
Actuated Cycle Length: 180
Offset: 6 (3%), Referenced to phase 22WBT, Start of Yellow
Natural Cycle: 90
Controt Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: -75 SB Off-Ramp & CR 484
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ATTACHMENT D D-121

HCM 6th Signalized Intersection Summary Buildout Conditions
4:1-75 SB Off-Ramp & CR 484 Timing Plan: AM Peak Hour

Aoy ¢ N8t 2 MY

Movemen

Lane Configurations e % AN % 4 ffr
Traffic Volume (veh/h) 0 2182 478 172 1917 0 0 0 0 265 1 455
Future Volume (vehth) 0 2182 478 172 1817 0 0 0 0 265 1 455
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, vehfh/ln 0 1752 1752 1811 1811 0 1781 1781 1781
Adj Flow Rate, veh/h 0 2227 0 176 1956 0 21 0 464
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 10 10 6 6 0 8 8 8
Cap, vehth 0 2715 440 3691 0 589 0 524
Arrive On Green 0.00 0.60 0.00 0.34 0.99 0.00 0.17 0.00 0.17
Sat Flow, veh/h 0 8517 0 1725 5107 0 3393 0 3Mm9
Grp Volume(v), vehth 0 2227 0 176 1956 0 27 0 464
Grp Sat Flow{s),veh/h/in 0 1507 0 1725 1648 0 1697 0 1510
Q Serve(g_s), s 0.0 524 0.0 140 1.1 0.0 12.9 0.0 270
Cycle Q Clear{g_c), s 0.0 524 0.0 14.0 1.1 0.0 129 0.0 270
Prop In Lane 0.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2715 40 3691 0 589 0 524
VIC Ratio(X) 0.00 0.82 0.40 0.53 0.00 0.46 0.00 0.89
Avail Cap(c_a), veh/h 0 3301 440 3691 0 735 0 654
HCM Platoon Ratio 1.00 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.00 0.34 0.00 0.18 0.19 0.00 1.00 0.00 1.00
Uniform Delay (d), siveh 0.0 303 0.0 49.0 0.2 0.0 66.8 0.0 726
Incr Delay (d2), siveh 0.0 0.5 0.0 0.2 0.1 0.0 06 0.0 11.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.0 16.9 0.0 58 02 0.0 57 0.0 22.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 0.0 308 0.0 49.1 03 0.0 67.4 0.0 844
LnGrp LOS A C D A A E A F
Approach Vol, veh/h 2221 A 2132 735
Approach Delay, siveh 308 4.3 7841
Approach LOS c A E

Phs Duration (G+Y+Rc), s 141.8 382 53.3 88.5

Change Period (Y+Rc), s 74 7.0 74 74

Max Green Setting (Gmax), s 126.6 390 206 98.6

Max Q Clear Time (g_c+1), s 31 29.0 16.0 54.4

Green Ext Time (p_¢), s 28.2 22 0.3 26.7

HCM 6th Ctr Delay 26.6
HCM 6th LOS c
Nofes

User approved volume balancing among the lanes for tuming movement.
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-122

Lanes, Volumes, Timings Buildout Conditions
5: 1-75 NB Off-Ramp & CR 484 Tirning Plan: AM Peak Hour

Ay v v AN M)A

an
Lane Configurations XN M Adp r % 4 r
Traffic Volume (vph) 739 1668 0 0 1661 444 47 1 160 0 0 0
Future Volume (vph) 739 1668 0 0 1661 444 447 1 160 ] 0 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 097 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 1% 11% 11% 0% 0% 0%
Adj. Flow {vph) 762 1720 0 0 1712 458 430 1 165 0 0 0
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 762 1720 0 0 172 458 215 216 165 0 0 0
Turn Type Prot NA NA  Perm Split NA  Perm
Protected Phases 1 8 2 4 4
Permitted Phases 2 4
Detector Phase 1 6 2 2 4 4 4
Switch Phase
Minimum Initial (s) 70 20.0 20.0 20.0 70 70 70
Minimum Spiit (s) 14.2 26.9 26.9 26.9 135 135 135
Total Split (s) 700 1410 71.0 7.0 39.0 39.0 39.0
Total Spiit (%) 38.9% 78.3% 394% 394% 2117% 217% 217%
Yellow Time (s) 49 49 49 49 44 4.1 44
All-Red Time (s) 23 20 20 20 24 24 24
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.2 69 6.9 6.9 6.5 6.5 6.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max C-Min C-Min  C-Min None None  None
v/c Ratio 0.66 0.69 0.97 0.71 083 0.83 0.55
Control Delay 358 13.9 725 39.2 977 97.8 470
Queue Delay 22 78 0.1 0.0 711 71.1 0.0
Total Delay 379 217 726 392 1688 1688 47.0
Queue Length 50th (ft) n 656 732 323 257 260 106
Queue Length 95th (ft) 377 N #336 469  #390 #1391 191
internal Link Dist (ft) 424 117 111 1102
Turn Bay Length (ft) 144 320 320
Base Capacity (vph) 1162 2510 1759 646 278 279 317
Starvation Cap Reductn 257 758 0 0 0 0 0
Spiliback Cap Reductn 0 0 1 0 171 172 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.84 0.98 0.97 0.71 2.01 2.02 0.52

Cycle Length: 180
Actuated Cycle Length: 180

Offset: 33 (18%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

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

Splits and Phases:  5: |-75 NB Off-Ramp & CR 484
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ATTACHMENT D D-123

HCM 6th Signalized Intersection Summary Buildout Conditions
5:1-75 NB Off-Ramp & CR 484 Timing Plan: AM Peak Hour
O TR 2 S N . S S

Lane Configurations s 4 44 4 % 4 d
Traffic Volume (veh/h) 739 1668 0 0 1661 444 47 1 160 0 0 0
Future Volume {veh/h} 739 1668 0 0 1661 444 417 1 160 0 0 0
Initial Q {Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/in 1767 1767 0 0 1826 1826 1737 1737 - 1737
Adj Flow Rate, veh/h 762 1720 0 0 172 0 431 0 0
Peak Hour Factor 0.97 0.97 087 097 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 9 ] 0 0 5 5 11 11 11
Cap, veh/h 1139 2606 0 0 1931 494 0
Arrive On Green 0.46 1.00 0.00 0.00 0.52 0.00 0.15 0.00 0.00
Sat Flow, veh/h 3264 3445 0 0 5149 1547 3309 0 1472
Grp Volumef{v), veh/h 762 1720 0 0 1712 0 431 0 0
Grp Sat Flow(s).veh/hiin 1632 1678 0 0 1662 1547 1654 0 1472
Q Serve(g_s), s 327 0.0 0.0 0.0 55.2 0.0 229 0.0 0.0
Cycle Q Clear(g_c), s 327 0.0 0.0 0.0 55.2 0.0 229 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1139 2606 0 0 193 494 0
VIC Ratio(X) 0.67 0.66 0.00 0.00 0.89 0.87 0.00
Avail Cap{c_a), veh/h 1139 2606 0 0 1931 597 0
HCM Platoon Ratio 1.33 1.33 1.00 1.00 1.33 1.33 1.00 1.00 1.00
Upstream Filter(f) 0.52 0.52 0.00 0.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay {d), siveh 40.2 0.0 0.0 0.0 40.1 0.0 749 0.0 0.0
Incr Delay (d2), siveh 1.6 07 0.0 0.0 6.5 0.0 141 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yile BackOfQ{50%),vehiin 125 0.3 0.0 0.0 216 0.0 10.7 0.0 0.0
Unsig. Movement Delay, siveh
LnGrp Delay{d),siveh 418 0.7 0.0 0.0 46.5 0.0 83.0 0.0 0.0
LnGrp LOS D A A A D F A
Approach Vol, veh/h 2482 1712 A 431 A
Approach Delay, siveh 133 46.5 89.0
Approach LOS B D F

o
Phs Duration (G+Y+Rc), s 70.0 76.6 334 146.6
Change Period (Y+Rc), s *7.2 6.9 6.5 6.9
Max Green Setting (Gmax), s *63 64.1 325 134.1
Max Q Clear Time (g_c+1), s 347 57.2 249 20
Green Ext Time (p_c), s 4.8 59 19 416
HCM 6th Ctrl Delay 327
HCM 6th LOS C

User approved volume balancing among the lanes for tuming movement.
*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-124

Lanes, Volumes, Timings Buildout Conditions
6: CR475A & CR 484 Timing Plan: AM Peak Hour

Lane Configurations L LT &8 Y 4 LY [ % 4 r
Traffic Volume (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Future Volume (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Peak Hour Factor 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Heavy Vehicles (%) 8% 8% 8% 7% 7% 7% 4% 4% 4% 5% 5% 5%
Adj. Flow {vph) 0 0 0 0 0 0 0 0 0 0 0 0
Shared Lane Traffic (%)

Lane Group Flow {vph) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Prot pm-+pt Prot pm-+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase

Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 10.0 6.0 10.0 10.0
Minimum Split (s) 13.8 219 13.6 218 131 16.9 13.0 16.9 16.9
Total Spiit (s) 50.0 91.0 18.0 59.0 300 50.0 21.0 41.0 410
Total Split (%) 278% 50.6% 10.0% 32.8% 16.7% 27.8% 117% 228% 228%
Yellow Time (s) 49 49 48 49 49 49 49 49 49
All-Red Time (s} 29 20 28 20 22 2.0 2.4 20 20
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) 78 6.9 76 6.9 7.1 6.9 7.0 6.9 6.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  C-Min None  C-Min None - None None  None -~ None
vic Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (it)

Queue Length 95th (ft)

Internal Link Dist (ft) 171 10343 554 865

Turn Bay Length (ft)

Base Capacity {(vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced vic Ratio

Cycle Length: 180
Actuated Cycle Length: 180

Offset: 10 (6%), Referenced to phase 2:EBT and 6:WBTL, Start of Yellow
Natural Cycle: 70

Contro! Type: Actuated-Coordinated

Splits and Phases:  6: CR 475A & CR 484
=R
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ATTACHMENT D D-125

HCM 6th Signalized Intersection Summary Buildout Conditions
6: CR475A & CR 484 Tirming Plan; AM Peak Hour
=TT i N N N S R 2 4
Lane Configurations LU TN LI § b S % 4 r
Traffic Volume {veh/h) 0 0 0 0 0 0 0 0 0 0 0 0
Future Volume (vehth) 0 0 0 0 0 0 0 0 0 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_phT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Waork Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1781 1781 1781 1796 1796 1796 1841 1841 1841 1826 1826 1826
Adj Flow Rate, veh/h 0 0 -20 0 0 -4 0 0 -16 0 0 -232
Peak Hour Factor 0.25 0.25 025 025 0.25 0.25 025 025 025 025 025 025
Percent Heavy Veh, % 8 8 8 7 7 7 4 4 4 5 5 5
Cap, veh/h 2 1627 705 1350 1641 441 2 0 374 41 1 1
Arrive On Green 0.00 0.00 000 000 0.00 0.00 0.00  0.00 0.00 000 000  0.00
Sat Flow, veh/h 3201 3474 0 1711 3503 0 3401 1841 0 1739 1826 1547
Grp Volume(v), veh/h 0 -20 -20 0 -4 -4 0 -16 -16 0 0 -232
Grp Sat Flow(s),veh/h/in 1646 1692 1510 1711 1706 1522 1700 1841 1560 1739 1826 1547
Q Serve(g_s), 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
Cycle Q Clear(g_c), 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
Prop in Lane 1.00 0.00 1.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 2 1627 0 1350 1641 0 2 0 0 41 1 1
VIC Ratio(X) 000 -001 000  0.00 0.00 0.00 000 0.00 000 000 0.00 -269.85
Avail Cap(c_a), veh/h 772 1627 0 1448 1641 0 433 0 0 175 346 293
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.00 0.00 000  0.00 000 000 0.00 000 000  0.00 000 000
Uniform Delay (d), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yle BackOfQ(50%),veh/In 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unsig. Movement Delay, siveh
LnGrp Delay(d),siveh 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LnGrp LOS A A A A A A A A A A A A
Approach Vo, veh/h 40 -8 -32 -232
Approach Delay, siveh 0.0 0.0 0.0 0.0
Approach LOS A A A A

\551
Phs Duration (G+Y+Rc), s 00 1800 0.0 0.0 00 1800 0.0 0.0
Change Period (Y+Rc), s *76 68  *741 6.9 78 6.9 70 6.9

Max Green Setiing (Gmax), s~ *10 841  *23 341 422 521 140 431
Max Q Clear Time (g_c+1), s 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0

Green Ext Time (p_c), s 00 00 00 060 00 00 00 00
HCM 6th Ctrl Delay 0.0

HCM 6th LOS A

Not
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-126

Lanes, Volumes, Timings Buildout Conditions

8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: AM Peak Hour
O T T e S N . S

Lane Configurations & & % [N &

Traffic Volume {vph) 1 83 122 39 14 0 37 7 187 0 13 2

Future Volume (vph) 1 83 122 39 14 0 37 7 187 0 13 2

Peak Hour Factor 0.84 084 084 084 084 084 08 084 084 084 - 084 084

Heavy Vehicles (%) 6% 6% 6% 0% 0% 0% 1% 1% 1% % % 7%

Adj. Flow (vph) 1 99 145 46 17 0 44 8 223 0 15 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 245 0 0 63 0 44 23 ] 0 17 0

Sign Control Stop Stop Free Free

Control Type: Unsignalized

KHA Synchro 11 Report
January 2023 Page 11



ATTACHMENT D D-127

HCM 6th TWSC Buildout Conditions
8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: AM Peak Hour

Int Delay, siveh 6.7
Mpvemen

Lane Configurations & S 5 s &

Traffic Vol, veh/h 1 83 122 39 14 0 37 7 187 0 13 2
Future Vol, veh/h 1 83 122 39 14 0 ¥ 7 187 0 13 2
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop  Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - ‘None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 6 6 6 0 0 0 1 1 1 7 7 7
Mvmt Flow 1 99 145 48 17 0 44 8 223 0 15 2

Aajor/Min i O I
Conflicting Flow All 232 335 16 346 225 120 17 0 0 231 0 0
Stage 1 16 16 - 208 208 - - - - - - -
Stage 2 216 319 - 138 17 - - - - - - -
Critical Hdwy 7.6 6.56 6.26 7.4 6.5 6.2 4N - - 417 - -
Critical Hdwy Stg 1 6.16 5.56 - 6.1 55 - - - - - - -
Critical Hdwy Stg 2 6.16 5.56 - 6.1 55 - - - - - - -
Follow-up Hdwy 3554 4054 3354 35 4 33 2208 - - 2283 - -
Pot Cap-1 Maneuver 714 579 1082 612 678 937 1607 - - 1308 - -
Stage 1 993 874 - 799 734 - - - - - - -
Stage 2 i 646 - 870 885 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 685 563 1052 447 660 937 1607 - - 1308 - -
Mov Cap-2 Maneuver 685 563 - 447 660 - - - - - - -
Stage 1 966 874 - 177 714 - - - - - - -
Stage 2 738 629 - 665 885 - - - - - - -

Approal
HCM Control Delay, s 1.7 135 1.2 0
HCM LOS B B

Capacity (veh/h) . R - N

HCM Lane VIC Ratio 0.027 - - -

HCM Control Delay (s) 7.3 - - 0 - -

HCM Lane LOS A - - A -

HCM 95th %tile Q{veh) 0.1 - - 0 -

KHA Synchro 11 Report
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ATTACHMENT D D-129

Lanes, Volumes, Timings Buildout Conditions w/ Improvements

3: SW 20th Ave Rd & CR 484 Timing Plan; AM Peak Hour
O T 2 N BV S S

Lane Configurations N Mb W M4 r % 4 L] b

Traffic Volume (vph) 122 2240 42 259 1684 459 58 15 249 242 30 27

Future Volume {vph) 122 2240 42 259 1684 459 58 15 249 242 30 27

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.98 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 1%  11% 1% 18% 18%  18%

Adj. Flow (vph) 127 2333 44 2710 1754 478 80 16 259 252 3 28

Shared Lane Traffic (%)

Lane Group Flow {vph) 127 2317 0 2710 1754 478 60 16 259 252 59 0

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

Protected Phases 1 6 5 2 7 4 5 3 8

Permitted Phases 6 2 4

Detector Phase 1 6 5 2 2 7 4 5 3 8

Switch Phase

Minimum Initial (s) 5.0 15.0 10.0 15.0 15.0 50 10.0 10.0 50 10.0

Minimum Split (s) 12.0 219 17.3 219 219 85 16.6 17.3 1.1 16.6

Total Split (s} 240 1010 250 1020 1020 18.2 300 250 24.0 358

Total Split (%) 13.3% 56.1% 139% 56.7% 56.7% 10.1% 16.7% 13.9% 133% 19.9%

Yeliow Time {s) 48 49 48 49 49 35 40 48 35 40

All-Red Time (s) 22 2.0 25 20 20 1.0 26 25 26 26

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) 7.0 6.9 73 6.9 6.9 45 6.6 73 6.1 6.6

Lead/Lag Lead Lag Lead Lag tag  Lead lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min C-Min None None None None None

vic Ratio 0.57 0.85 057 0.55 045 0.59 0.17 0.78 0.76 0.44

Control Delay 25.3 36.4 87.7 268 166  104.4 85.4 69.8 92.3 61.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 253 364 87.7 268 156 1044 85.4 69.8 92.3 61.0

Queue Length 50th {f) 40 842 168 759 176 70 18 234 153 41

Queue Length 95th (ft) 92 1009 215 808 294 125 48 327 #232 96

Internal Link Dist {ft) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 144 114

Base Capacity {vph) 2711 2810 475 3203 1071 123 222 330 332 261

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 0.47 0.85 0.57 0.55 045 0.49 0.07 0.78 0.76 0.23

In
Cycle Length: 180
Actuated Cycle Length: 180

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 110

Controt Type: Actuated-Coordinated

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

Splits and Phases:  3: SW 20th Ave Rd & CR 484
nn
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ATTACHMENT D D-130

HCM 6th Signalized Intersection Summary Buildout Conditions w/ Improvements
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour
Ay ¢ AN 2 LY

lovemen
Lane Configurations N M ™ M i 5 4 f W b
Traffic Volume (veh/h) 122 2240 42 259 1684 459 58 15 249 242 30 27
Future Volume {vehth) 122 2240 42 258 1684 459 58 15 249 242 30 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/hfin 1811 1811 1811 1811 1811 1811 1737 1737 1737 1633 1633 1633
Adj Flow Rate, veh/h 127 2333 44 270 1754 478 60 16 181 252 H 28
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.98 0.96 0.96
Percent Heavy Veh, % 6 6 6 6 6 6 1 1 11 18 18 18
Cap, veh/h 236 27114 51 305 2922 907 74 212 314 284 142 129
Arrive On Green 0.06 0.72 0.72 012 0.79 0.79 0.04 0.12 0.12 0.09 0.18 018
Sat Flow, vehth 1725 4996 94 3345 4944 - 1535 1654 1737 1472 3018 791 714
Grp Volume(v), veh/h 127 1537 840 270 1754 478 60 16 181 252 0 59
Grp Sat Flow{s),veh/h/in 1725 1648 1794 1673 1648 1535 1654 1737 1472 1500 0 1505
Q Serve(g_s), s 6.0 614 62.0 143 259 205 6.5 15 18.9 14.9 0.0 6.0
Cycle Q Clear(g_c), s 6.0 61.4 62.0 14.3 259 205 6.5 15 19.9 14.8 0.0 6.0
Prop In Lane 1.00 0.05 1.00 1.00 1.00 1.00 1.00 047
Lane Grp Cap(c), veh/h 236 1790 974 305 2922 907 74 212 314 284 0 n
V/C Ratio(X) 0.54 0.86 0.86 0.88 0.60 0.53 0.81 0.08 0.58 0.89 0.00 0.22
Avail Cap(c_a), vehth 321 1790 974 329 2922 907 126 226 326 300 0 "
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.30 0.30 0.30 0.77 0.77 0.77 1.00 1.00 1.00 1:.00 0.00 1.00
Uniform Delay (d), siveh 17.8 19.9 20.0 78.1 10.6 10.1 85.2 70.0 63.5 80.6 0.0 63.0
incr Delay (d2), siveh 06 1.8 33 18.4 0.7 17 18.1 01 23 249 0.0 04
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ{50%),veh/in 23 19.0 213 6.7 6.8 6.0 3.2 0.7 77 6.8 0.0 24
Unsig. Movement Delay, siveh
LnGrp Delay(d).s/veh 18.3 217 233 96.5 14 118 1033 70.2 659 1055 0.0 63.4
LnGrp LOS B c C F B B F E E F A E
Approach Vol, veh/h 2504 2502 257 31
Approach Delay, siveh 22.1 206 749 97.5
Approach LOS c c E F
Phs Duration (G+Y+Rc), 5 151 1133 231 286 237 1047
Change Period (Y+Rc), s *7 6.9 6.1 6.6 7.3 6.9

Max Green Setting (Gmax), s 47 95.1 179 234 17:7 94:1
Max Q Clear Time (g_c+1), s 8.0 278 16.9 219 64.0
Green Ext Time (p_c), s 0.2 26.1 0.1 0.1 21.3

HCM 6th Ctrl Delay
HCM 6th LOS

Not
*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

KHA Synchro 11 Report
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ATTACHMENT D D-132

Lanes, Volumes, Timings Existing Conditions
1: Marion Oaks Blvd & CR 484 Timing Plan: PM Peak Hour

- N ¥ TN 7

Lane Configurations b LK L)

Traffic Volume (vph) 633 186 507 829 123 380
Future Volume (vph) 633 186 507 829 123 390
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 5% 5% 3% 3% 4% 4%
Adj. Flow (vph) 659 194 528 864 128 406
Shared Lane Traffic (%)

Lane Group Flow {vph) 853 0 528 864 128 406
Turn Type NA pm+pt NA Prot  Perm
Protected Phases 6 5 2 4
Permitted Phases 2 4
Detector Phase 6 5 2 4 4
Switch Phase

Minimum Initial {s) 15.0 10.0 15.0 10.0 10.0
Minimum Split (s} 218 16.8 218 18.5 18.5
Total Split (s) 58.8 318 58.8 435 435
Total Split {%) 43.8% 237% 438% 324% 324%
Yellow Time (s) 4.8 48 48 48 48
All-Red Time (s} 20 20 2.0 37 37
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 8.5 8.5
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min  None  None
vic Ratio 0.78 0.88 0.36 0.51 0.71
Control Delay 318 38.0 6.7 442 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 318 38.0 6.7 442 1.5
Queue Length 50th {ft) 214 204 90 67 0
Queue Length 95th (ft) 313 #493 151 136 89
Internal Link Dist (ft) 1332 3183 1673

Turn Bay Length (ft) 360

Base Capacity {vph) 1962 602 3249 685 859
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 043 0.88 0.27 0.19 0.47

fter il
Cycle Length: 134.1
Actuated Cycle Length: 89.6

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Marion Oaks Bivd & CR 484

KHA Analyst Synchro 11 Report
January 2023 Page 1



ATTACHMENT D D-133

HCM 6th Signalized Intersection Summary Existing Conditions
1: Marion Oaks Blvd & CR 484 Timing Plan: PM Peak Hour

- N ¥ T N 7

Lane Configurations F IS A4 ¥ r
Traffic Volume (veh/h) 633 186 507 829 123 390
Future Volume {veh/h) 633 186 507 829 123 390
initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

AdjSat Flow, veh/h/in 1826 1826 1856 1856 1841 1841
Adj Flow Rate, veh/h 659 0 528 864 128 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 5 5 3 3 4 4
Cap, veh/h 945 623 2197 245

Arrive On Green 0.27 0.00 0.24 0.62 0.14 0.00
Sat Flow, veh/h 3652 0 1767 3618 1753 1560
Grp Volume(v), veh/h 659 0 528 864 128 0
Grp Sat Flow(s),veh/h/in 1735 0 1767 1763 1753 1560
Q Serve(g_s), s 11.0 0.0 124 79 44 0.0
Cycle Q Clear(g_c), s 11.0 0.0 124 7.9 44 0.0
Prop In Lane 0.00 1.00 1.00 1.00
Lane Grp Cap(c), vehth 945 623 2197 245

VIC Ratio(X) 0.70 0.85 0.39 0.52

Avail Cap(c_a), veh'/h 2800 876 2845 952

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Fifter() 1.00 0.00 1.00 1.00 1.00  0.00
Uniform Delay (d), siveh 210 0.0 118 6.1 25.7 0.0
Incr Delay (d2), sfveh 09 0.0 5.6 0.1 1.7 0.0
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ{50%),veh/in 40 0.0 49 22 1.8 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 220 0.0 174 6.2 27.5 0.0
LnGrp LOS c B A c
Approach Vo, veh/h 659 A 1392 128 A
Approach Delay, siveh 220 10.5 275
Approach LOS c B C

iime el

Phs Duration (G+Y+Rc), s 46.9 175 228 244
Change Period (Y+Rc), s 6.8 *85 6.8 6.8
Max Green Setting (Gmax), s 52.0 *35 250 520
Max Q Clear Time (g_c+1), s 9.9 6.4 144 13.0
Green Ext Time (p_¢), s 75 0.3 14 4.6

nt Umm
HCM 6th Ctri Delay 14.9
HCM 6th LOS B

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.

KHA Analyst Synchro 11 Report
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ATTACHMENT D

Lanes, Volumes, Timings
2: CR 484 & SW 29th Ave Rd

D-134

Existing Conditions
Timing Pian; PM Peak Hour

—

5 A

Lane Configurations ]
Traffic Volume (vph) 1 25
Future Volume (vph) 1 25
Peak Hour Factor 0.96 0.96
Heavy Vehicles (%) 7% 7%
Adj. Flow {vph} 1 26
Shared Lane Traffic (%)

Lane Group Flow {vph) 0 27
Sign Control

Cdntrol Tybe: Unsignalized

4
991
991
096
7%
1032

1032
Free

N
867

867
0.96

4%
903

957
Free

AN
bl

50 42
50 42
0.96 0.96
4% %
52 44
0 64
Stop

KHA Analyst
January 2023

Synchro 11 Report
Page 3



ATTACHMENT D

HCM 6th TWSC
2: CR 484 & SW 29th Ave Rd

D-135

Existing Conditions
Timing Plan: PM Peak Hour

Ini Delay siveh 0.8

fovement
Lane Configurations -]
Traffic Vol, veh/h 1 25
Future Vol, vehth 1 25
Conflicting Peds, #hr 0 0
Sign Control Free Free
RT Channelized - -
Storage Length - 144
Veh in Median Storage, # - -
Grade, % - -
Peak Hour Factor 96 96
Heavy Vehicles, % 7 7
Mvmt Flow 1 26

Ma

Conflicting Flow Alf 855 955
Stage 1 - -
Stage 2 - -

Critical Hdwy 6.54 4.24

Critical Hdwy Stg 1 - -
Critical Hdwy Stg 2 - -
Follow-up Hdwy 257 2.27
Pot Cap-1 Maneuver 341 686
Stage 1 -
Stage 2 - -
Platoon blocked, %
Mov Cap-1 Maneuver 659 659
Mov Cap-2 Maneuver - -
Stage 1 - -
Stage 2 - -

gl

HCM Control Delay, s 03
HCMLOS

4 g
991 2 867
991 2 87

0 0 0

Free Free Free
None - -

0 - 0

0 - 0

96 96 96

7 4 4
1032 2 903

269

25
C

Capacity (veh/h) 659 - - -

HCM Lane V/C Ratio 0.041 - - 0236

HCM Control Delay (s) 10.7 - - - 22.8

HCM Lane LOS B - - [

HCM 85th %lile Q(veh) 0.1 - 0.9

KHA Analyst Synchro 11 Report

January 2023

Page 4



ATTACHMENT D D-136

Lanes, Volumes, Timings Existing Conditions
3. SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour
T 2
Lane Configurations [3N % 44 % d
Traffic Volume (vph) 1023 48 97 1588 32 83
Future Volume (vph) 1023 48 97 1588 32 83
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 6% 6% 3% 3% 30% 30%
Adj. Flow (vph) 1100 52 104 1708 34 89
Shared Lane Traffic (%)
Lane Group Flow (vph) 1152 0 104 1708 34 89
Turn Type NA pm-+pt NA Prot  Pem
Protected Phases 6 5 2 4
Permitted Phases 2 4
Detector Phase 6 5 2 4 4
Switch Phase
Minimum Initial (s} 15.0 10.0 15.0 10.0 10.0
Minimum Split (s} 219 17.3 219 16.0 16.0
Total Split (s) 127.0 2710  154.0 26.0 26.0
Total Split (%) 70.6% 15.0% 856% 144% 14.4%
Yellow Time (s) 49 48 49 40 40
All-Red Time {s) 20 25 20 20 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.9 7.3 6.9 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode C-Min None C-Min  None  None
v/c Ratio 045 0.26 0.57 0.36 0.53
Controf Delay 83 36 75 301 25.1
Queue Delay 0.0 0.0 0.2 0.0 0.0
Total Delay 83 36 77 90.1 251
Queue Length 50th (ft) 227 11 538 39 0
Queue Length 85th (ft) 294 m40 615 80 62
Internal Link Dist (ft) 3132 1240 650
Turn Bay Length (ft) 170 220
Base Capacity (vph) 2586 480 3015 154 217
Starvation Cap Reductn 0 0 469 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 045 0.22 0.67 0.22 0.41

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 83 (46%), Referenced to phase 2WBTL and 6:EBT, Start of Yellow
Natural Cycle: 65

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: SW 20th Ave Rd & CR 484

KHA Analyst Synchro 11 Report
January 2023 Page 5



ATTACHMENT D D-137

HCM 6th Signalized Intersection Summary Existing Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour

- N ¥ T N 7/

Lane Configurations [N 44 L] r
Traffic Volume {veh/h) 1023 48 97 1588 32 83
Future Volume {veh/n) 1023 43 97 1588 32 83
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/hiln 1811 1811 1856 1856 1455 1485
Adj Flow Rate, veh/h 1100 50 104 1708 34 37
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 6 6 3 3 30 30
Cap, veh/h 2610 119 463 3083 75 67
Arrive On Green 0.78 078 0.1 1.00 0.05 0.05
Sat Flow, veh/h 3442 152 1767 3618 1386 1233
Grp Volume{v), veh/h 564 586 104 1708 34 37
Grp Sat Flow(s)veh/hfin 1721 1784 1767 - 1763 1386 1233
Q Serve{g_s), s 19.5 19.5 1.8 0.0 43 5.3
Cycle Q Clear(g_c). s 19.5 19.5 18 0.0 43 5.3
Prop In Lane 0.09 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1340 1389 463 3083 75 67
VIC Ratio(X) 0.42 042 0.22 0.55 0.45 0.56
Avail Cap(c_a), vehth 1340 1389 559 3083 154 137
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(}) 1.00 1.00 0.50 0.50 1.00 1.00
Uniform Delay (d), siveh 6.6 6.6 37 0.0 826 83.0
Incr Delay (d2), s/veh 1.0 0.9 0.2 0.4 9.0 14.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%),vehin 6.7 6.9 05 0.2 1.7 39
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 75 75 39 0.4 915 97.6
LnGrp LOS A A A A F F
Approach Vol, veh/h 1150 1812 71

Approach Delay, siveh 75 0.6 94.7
Approach LOS A A F

Phs Duration {(G+Y+Rc), s 164.3 15.7 172 1410
Change Period (Y+Rc), s 6.9 6.0 7.3 6.9
Max Green Setting (Gmax), s 1471 20.0 187 12041
Max Q Clear Time (g_c+1), s 20 7.3 38 215
Green Ext Time {p_c), s 411 0.3 0.3 234

ersection Si
HCM 6th Ctri Delay 54
HCM 6th LOS A

User approved ignoring U-Turning movement.

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-138

Lanes, Volumes, Timings Existing Conditions
4: CR 484 & I-75 SB Ofi-Ramp Timing Plan: PM Peak Hour
O T e N N B A T
Lane Configurations 4 L] 44 % 4 4
Traffic Volume {vph) 0 946 231 120 1256 0 0 0 0 328 0 518
Future Volume (vph) 0 946 231 120 1256 0 0 0 0 328 0 518
Peak Hour Factor 092 0.92 0.92 092 0.92 0.92 092 092 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 8% 8% 5% 5% 5% 2% 2% 2% 6% 6% 6%
Adj. Flow (vph) 0 1028 251 130 1365 0 0 0 0 357 0 563
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 12719 0 130 1365 0 0 0 0 178 179 563
Turn Type NA pmpt NA Prot NA  Perm
Protected Phases 6 5 2 7 4
Permitted Phases 2 4
Detector Phase 6 5 2 7 4 4
Switch Phase
Minimum Initial (s) 18.0 7.0 18.0 70 70 70
Minimum Split (s) 254 14.4 254 14.0 14.0 14.0
Total Split (s) 93.0 2710 1200 60.0 60.0 60.0
Total Split (%) 51.7% 150% 66.7% 333% 333% 33.3%
Yellow Time (s) 54 5.4 54 4.1 41 41
All-Red Time (s) 2.0 20 2.0 29 29 29
Lest Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 74 74 74 7.0 7.0 70
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode C-Min Min  C-Min None  None  None
vic Ratio 0.76 0.49 0.79 0.27 0.27 0.84
Control Delay 48.3 378 276 38.7 38.7 52.8
Queue Delay 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 48.3 378 277 38.7 38.7 52.8
Queue Length 50th (ft) 485 57 323 142 142 519
Queue Length 95th (ft) 528 m100 235 258 260  #954
Internal Link Dist (ft) 1240 424 1185 1125
Turn Bay Length (ft) 326 475
Base Capacity (vph) 2240 298 2150 670 670 673
Starvation Cap Reductn 0 0 122 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 0.57 0.44 0.67 0.27 0.27 0.84
on) 1,

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 58 (32%), Referenced to phase 2:WBTL and 6:EBT, Start of Yellow

Natural Cycle: 75

Controt Type: Actuated-Coordinated

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

m  Volume for 85th percentile queue is metered by upstream signal.

Splits and Phases:  4: CR 484 & |-75 SB Off-Ramp

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-139

HCM 6th Signalized Intersection Summary Existing Conditions
4: CR 484 & I-75 SB Off-Ramp Timing Plan: PM Peak Hour
ey v AN b 2 ML

i
Lane Configurations YN LI ) 4 r
Traffic Volume {(vehth) 0 946 231 120 1256 0 0 0 0 328 0 518
Future Volume (veh/h) 0 946 23 120 1256 0 0 0 0 328 0 518
Initial G (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 0 1781 1781 1826 1826 0 1811 1811 1811
Adj Flow Rate, veh/h 0 1028 0 130 1365 0 357 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92
Percent Heavy Veh, % 0 8 8 5 5 0 6 6 6
Cap, veh/h 0 1227 946 2776 0 413 0

Arrive On Green 0.00 0.34 0.00 1.00 1.00 0.00 0.12 0.00 0.00
Sat Flow, veh/h 0 5184 0 1739 3561 0 3450 0 1535
Grp Volume(v), veh/h 0 1028 0 130 1365 0 357 0 0
Grp Sat Flow(s),veh/hiin 0 1621 0 1738 1735 0 1725 0 15835
Q Serve(g_s), s 0.0 35.2 0.0 0.0 0.0 0.0 183 0.0 0.0
Cycle Q Clear(g_c), s 0.0 35.2 0.0 0.0 0.0 0.0 18.3 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1227 946 2776 0 413 0

VIC Ratio(X) 0.00 0.84 0.14 049 0.00 0.86 0.00

Avail Cap(c_a), vehih 0 2313 946 2776 0 1016 0

HCM Platoon Ratio 1.00 1.33 1.33 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.00 0.89 0.00 0.53 0.53 0.00 1.00 0.00 0.00
Uniform Delay (d), siveh 0.0 56.4 0.0 0.0 0.0 0.0 778 0.0 0.0
incr Delay {d2), siveh 0.0 6.2 0.0 0.0 0.3 0.0 55 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%j,veh/ln 0.0 143 0.0 0.0 0.1 0.0 85 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),siveh 0.0 62.6 0.0 0.0 0.3 0.0 83.2 0.0 0.0
LnGrp LOS A E A A A F A
Approach Vol, veh/h 1028 A 1495 357 A
Approach Delay, siveh 62.6 0.3 83.2
Approach LOS E A F

G+Y+Rc), s 1514 286 986 528

Phs Duration (

Change Period (Y+Rc), s 74 7.0 74 74
Max Green Setting (Gmax), s 112.6 53.0 19.6 85.6
Max Q Clear Time {g_c+l1), s 2.0 20.3 2.0 37.2

Green Ext Time {p_¢), s 14.0 13 05 83
HCM 6th Ctrl Delay 328
HCM 6th LOS c

User approved volume balancing among the lanes for tumning movement.
User approved ignoring U-Tuming movement.
Unsignalized Delay for [EBR, SBR} is excluded from calculations of the approach defay and intersection delay.

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-140

Lanes, Volumes, Timings Existing Conditions
5: |-75 NB Off-Ramp & CR 484 Timing Plan: PM Peak Hour
Lane Configurations % 44 +4b 4

Traffic Volume (vph) 273 999 0 0 1001 246 355 0 233 0 0 0
Future Volume (vph) 273 939 0 0 1001 246 355 0 233 0 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 086 096
Heavy Vehicles (%) 7% % 7% 5% 5% 5% 9% 9% 9% 2% 2% 2%
Adj. Flow (vph) 284 1041 0 0 1043 256 370 0 243 0 0 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 284 1041 0 0 1299 0 0 370 243 0 0 0
Turn Type prn-+pt NA NA Perm NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4 4

Detector Phase 1 6 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 200 200 7.0 7.0 7.0

Mirimum Split (s) 14.2 26.9 26.9 13.5 135 13.5

Total Split {s) 510 1300 79.0 50.0 50.0 50.0

Total Split (%) 283% 722% 43.9% 2718% 271.8% 21.8%

Yellow Time (s) 49 49 49 41 41 4.1

All-Red Time (s) 23 20 20 24 24 24

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.2 6.9 6.9 6.5 6.5

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall Mode Max C-Min C-Min None Nonme  None

vic Ratio 0.53 0.46 0.78 0.86 0.49

Control Delay 58.2 93 515 83.2 249

Queue Delay 08 03 0.0 0.0 0.0

Total Delay 58.0 9.6 515 83.2 249

Queue Length 50th (f) 202 168 477 405 90

Queue Length 95th (ft) 347 176 566 #23 193

Internal Link Dist {ft) 424 1171 111 1102

Turn Bay Length (ft) 320

Base Capacity (vph) 532 2322 1942 435 498

Starvation Cap Reductn 76 568 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reducin 0 0 0 0 ]

Reduced v/c Ratio 0.62 0.59 0.67 0.85 048

Intetsectin i

Cycle Length: 180

Actuated Cycle Length: 180

Offset; 65 (36%), Referenced to phase 22WBT and 6:EBTL, Start of Yellow

Naturat Cycle: 70

Contral Type: Actuated-Coordinated

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

Splits and Phases:  5: |-75 NB Off-Ramp & CR 484

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-141

HCM 6th Signalized Intersection Summary Existing Conditions
5: |-75 NB Off-Ramp & CR 484 Timing Plan: PM Peak Hour

S T T e N N S B

emen
Lane Configurations LI 1) 41 4 r
Traffic Volume (veh/h) 273 999 0 0 100 246 355 0 233 0 0 0
Future Volume (veh/h) 273 999 0 0 1001 246 355 0 233 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/In 1796 1796 0 0 1826 1826 1767 1767 - 1767
Adj Flow Rate, veh/h 284 1041 0 0 1043 0 370 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 7 7 0 0 5 5 9 9 9
Cap, veh/h 636 2366 0 0 2043 391 0
Amive On Green 0.49 1.00 0.00 0.00 0.82 0.00 0.23 0.00 0.00
Sat Flow, veh/h 1741 3503 0 0 5313 0 1682 0 1497
Grp Volume{v), veh/h 284 1041 0 0 1043 0 370 0 0
Grp Sat Flow{s),veh/hiln 1711 1706 0 0 1662 0 1682 0 1497
Q Serve(g_s), s 10.2 0.0 0.0 0.0 1.7 0.0 39.0 0.0 0.0
Cycle Q Clear(g_c), s 10.2 0.0 0.0 0.0 117 0.0 39.0 0.0 0.0
Prop In Lane 1.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), vehvh 636 2366 0 0 2043 391 0
VIC Ratio(X) 0.45 0.44 0.00 0.00 0.51 0.95 0.00
Avail Cap(c_a), veh/h 636 2366 0 0 2043 407 0
HCM Platoon Ratio 2.00 2.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(f) 0.85 0.65 0.00 0.00 0.86 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 86 0.0 0.0 0.0 10.6 0.0 68.0 0.0 0.0
Incr Delay (d2), siveh 15 0.4 0.0 0.0 0.8 0.0 31.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yile BackOfQ(50%),veh/in 3.1 0.1 0.0 0.0 31 0.0 20.2 0.0 0.0
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 10.1 04 0.0 0.0 114 0.0 99.8 0.0 0.0
LnGrp LOS B A A A B F A
Approach Vol, veh/h 1325 1043 A 370 A
Approach Delay, siveh 25 114 99.8
Approach LOS A B F

Phs Duration (G+Y+Re), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s *44
Max Q Clear Time (g_c+1), s 122
Green Ext Time (p_¢), s 14

HCM 6th Ctrl Delay 18.0
B

HCM 6th LOS

Notes

User approved ignoring U-Turmning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-142

Lanes, Volumes, Timings Existing Conditions
6: CR 475A & CR 484 Timing Plan: PM Peak Hour

Lane Configurations L S LK 1 [ S

Traffic Volume (vph) 200 782 159 10 696 23 42 8 36 197
Future Volume (vph) 200 782 159 10 696 23 42 8 36 197
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 A 0.99 0.99
Heavy Vehicles (%) 9% 9% 9% 7% % 7% 4% 4% 5% 5%
Adj. Flow {vph) 202 790 161 10 703 23 42 8 36 199
Shared Lane Traffic (%)

Lane Group Flow (vph) 202 951 0 10 726 0 207 50 0 70 235 0
Turn Type pm-+pt NA pm+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4

Detector Phase 5 2 1 ] 3 8 7 4

Switch Phase

Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 10.0 6.0 10.0

Minimum Split (s) 13.8 218 13.6 219 131 16.9 13.2 16.9

Total Split (s) 29.0 97.0 18.0 86.0 340 39.0 26.0 310

Total Spiit (%) 16.1% 53.9% 10.0% 47.8% 189% 21.7% 144% 17.2%

Yellow Time (s) 49 49 48 49 49 49 49 49

All-Red Time (s) 29 20 28 20 22 2.0 2.1 20

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

Total Lost Time (s) 78 6.9 76 6.9 741 6.9 7.0 6.9

Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None  C-Min None ~ None None  None

vfc Ratio 048 0.47 0.03 0.41 0.81 017 0.25 0.84

Control Delay 28.0 292 16.4 28.2 784 551 49.9 59.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.0 29.2 16.4 29.2 784 55.1 49.9 59.4

Queue Length 50th (ft) 126 322 4 263 206 46 64 129

Queue Length 85th (ft) 158 313 16 413 258 82 97 226

Internal Link Dist (ft) 117 10343 554 865

Turn Bay Length (ft) 295 360 270 265

Base Capacity (vph) 458 2018 348 1790 293 353 336 330
Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spiliback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reducin 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.44 047 0.03 0.41 0.71 0.14 0.21 0.71

Intersection Summ
Cycle Length: 180
Actuated Cycle Length: 180

Offset; 58 (32%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 80

Controf Type: Actuated-Coordinated

Splits and Phases:  6: CR 475A & CR 484

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-143

HCM 6th Signalized Intersection Summary Existing Conditions
6: CR 475A & CR 484 ) Timing Plan: PM Peak Hour

S T T 2 U NV S B

Lane Configurations LI I LIS t

Traffic Volume {veh/h) 200 782 159 10 696 23 205 8 36 197
Future Volume (veh/h) 200 782 159 10 696 23 205 8 36 197
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 . 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Fiow, veh/h/In 1767 1767 1767 1796 1796 1796 1841 1841 1841 1826 1826 1826
Adj Flow Rate, veh/h 202 790 147 10 703 22 207 42 7 70 36 130
Peak Hour Factor 0.99 0.99 099 099 0.99 0.99 099 099 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 9 9 9 7 7 7 4 4 4 5 5 5
Cap, veh/h 446 1692 315 374 1833 57 256 284 47 7 40 144
Artive On Green 0.14 1.00 1.00 0.01 0.54 0.54 0.1 0.18 0.18 0.05 0.12 0.12
Sat Flow, veh/h 1682 2825 526 1711 3378 106 1753 1538 256 1739 347 1253
Grp Volume(v), veh/h 202 469 468 10 355 370 207 0 49 70 0 166
Grp Sat Flow(s),veh/h/in 1682 1678 1672 1711 1706 1777 1753 0 1795 1739 0 1600
Q Serve{g_s), s 10.0 0.0 0.0 05 216 217 18.3 0.0 4.1 6.3 0.0 18.4
Cycle Q Clear(g_c), s 10.0 0.0 0.0 05 218 217 18.3 0.0 4.1 6.3 0.0 18.4
Prop in Lane 1.00 0.31 1.00 0.06 1.00 0.14 1.00 0.78
Lane Grp Cap(c), veh/h 446 1005 1002 374 926 964 256 0 KKH] 271 0 184
VIC Ratio(X) 0.45 047 047 0.03 0.38 0.38 0.81 0.00 0.15 0.26 0.00 0.90
Avail Cap(c_a), veh/h 529 1005 1002 450 926 964 317 0 N 376 0 214
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.88 0.88 0.88 0.71 0.7 0.71 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.6 0.0 0.0 17.9 238 238 60.2 0.0 61.5 66.1 0.0 78.6
Incr Delay (d2), siveh 0.6 14 14 0.0 09 0.8 1.9 0.0 0.2 05 0.0 331
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%j,vehiin 34 04 04 0.2 83 9.2 9.1 0.0 1.9 29 0.0 94
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 16.3 14 14 17.9 248 246 721 0.0 61.7 66.6 00 1118
LnGrp LOS B A A B C C E A E E A F
Approach Vol, vehfh 1139 735 256 236
Approach Delay, siveh 4.0 245 70.1 98.4
Approach LOS A c E F

Phs Duration {G+Y+Rc), 5 100 1147 21.7 276 201 1046 152 404
Change Period (Y+Rc), 5 *7.6 6.9 *71 6.9 78 6.9 7.0 6.9
Max Green Setting (Gmax), s *10 90.1 2 241 21.2 79.1 19.0 32.1
Max Q Clear Time (g_c+l1), s 25 20 20.3 204 12.0 23.7 8.3 6.1

Green Ext Time (p_c), § 00 152 03 03 04 86 04 0.2
{htersech a

HCM 6th Ctr} Delay 270

HCM 6th LOS c

User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-144

Lanes, Volumes, Timings Existing Conditions
7:CR 475 & CR 484 Timing Plan: PM Peak Hour

Lane Configurations LK ) r LK IS % N % S

Traffic Volume (vph) 85 706 69 58 569 69 77 108 69 84 129 52
Future Volume (vph) 85 706 69 58 569 69 77 109 69 64 129 52
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 8% 8% 8% 6% 6% 6% % 7% 7% 2% 2% 2%
Adj. Flow (vph) 89 735 72 60 593 72 80 114 72 67 134 54
Shared Lane Traffic (%)

Lane Group Flow (vph) 89 735 72 60 665 0 80 186 0 67 188 ]
Turn Type pmpt NA  Perm pm-+pt NA pm+pt NA pm+pt NA
Protected Phases 1 8 ] 2 7 4 3 8
Permitted Phases 6 6 2 4 8

Detector Phase 1 6 6 5 2 7 4 3 8

Switch Phase

Minimum Initial (s} 8.0 17.0 17.0 8.0 17.0 8.0 8.0 8.0 8.0

Minimum Split (s} 176 247 247 16.5 247 18.0 16.2 18.0 16.2

Total Spiit (s) 34.6 527 52.7 285 52.7 350 332 35.0 332

Total Split (%) 22.3% 339% 339% 18.3% 33.9% 22.5% 214% 225% 214%

Yellow Time (s} 55 5.7 57 55 57 55 55 55 55

All-Red Time (s) 44 20 20 3.0 20 45 27 45 27

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

Tota! Lost Time (s) 9.6 17 77 85 77 10.0 8.2 10.0 8.2

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-L.ag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None Min Min  None Min None  None None  None

vic Ratio 0.30 0.62 0.11 0.19 0.70 0.26 0.60 0.21 0.60

Controf Delay 19.9 321 04 18.1 35.7 259 435 254 455

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.9 321 04 18.1 357 259 435 254 455

Queue Length 50th (ft) 31 21 0 20 188 32 95 27 100

Queue Length 95th (ft) 70 330 0 50 300 77 194 67 203

Internal Link Dist (ft) 10343 1733 1031 1659

Turn Bay Length (ft) 144 94 144 144 144

Base Capacity (vph) 550 1918 928 518 1697 558 483 595 508
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

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

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

Reduced vic Ratio 0.16 0.38 0.08 0.12 0.39 0.14 0.39 0.11 0.37

Cycle Length: 155.5

Actuated Cycle Length: 94.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Splits and Phases:  7: CR 475 & CR 484

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-145

HCM 6th Signalized Intersection Summary Existing Conditions
7: CR475 & CR 484 Timing Plan: PM Peak Hour

Lane Configurations L] A4 rd LK S t B

Traffic Volume (veh/h) 85 706 69 58 569 69 109 69 129 52
Future Volume (veh/h) 85 706 63 58 569 69 109 69 129 52
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 : 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1781 1781 1781 1811 1811 1811 1796 1796 1796 1870 1870 1870
Adj Flow Rate, veh/h 89 735 46 60 593 67 80 114 0 67 134 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 8 8 8 6 6 [} 7 7 7 2 2 2
Cap, veh/h 322 960 428 321 885 100 270 191 287 188

Arrive On Green 0.09 0.28 0.28 0.10 0.28 0.28 0.08 0.11 0.00 0.08 0.10 0.00
Sat Flow, veh/h 1697 3385 1510 1725 17 351 1711 17% 0 17181 1870 0
Grp Volume(v), veh/h 89 735 46 60 327 333 80 114 0 67 134 0
Grp Sat Flow(s),veh/h/in 1697 1692 1510 1725 172 1748 1711 179 0 1781 1870 0
Q Serve(g_s), s 28 15.8 1.8 1.8 13.4 134 32 48 0.0 26 55 0.0
Cycle Q Clear(g_c), s 28 15.8 1.8 1.8 134 13.4 32 48 0.0 26 55 0.0
Prop In Lane 1.00 1.00 1.00 0.20 1.00 0.00 1.00 0.00
Lane Grp Cap(c), vehth 322 960 428 321 489 496 270 181 287 188

VIC Ratio(X) 0.28 077 0.11 0.19 0.67 0.67 0.30 0.60 0.23 0.71

Avail Cap(c_a), veh/h 708 1913 853 581 972 988 665 564 708 587

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter{!) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), siveh 18.0 26.1 211 174 252 252 280 340 0.0 28.1 347 0.0
Incr Delay (d2), s/veh 05 13 0.1 0.3 1.6 1.6 0.6 3.0 0.0 0.5 5.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 1.0 57 08 06 50 5.1 1.2 21 0.0 1.0 26 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 18.4 274 212 176 26.8 26.8 286 370 0.0 286 397 0.0
LnGrp LOS B C C B c C C D c D
Approach Vol, veh/h 870 720 194 A 201 A
Approach Delay, siveh 26.1 26.0 33.5 36.0
Approach LOS C C c D

Phs Duration (G+Y+Rc), s 16.5 303 16.2 16.6 16.5 30.3 : 16.2

Change Period (Y+Rc), s *9.6 17 100 *82 85 17 . *8.2

Max Green Setting (Gmax), s *25 45.0 25.0 *25 20.0 450 . *25

Max Q Clear Time (g_c+1), s 48 15.4 46 6.8 38 17.8 52 75

Green Ext Time (p_c), s 0.2 36 0.2 04 01 48 0.1 0.5

n unimar

HCM 6th Ctrl Delay 278

HCM 6th LOS C

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-146

Lanes, Volumes, Timings Existing Conditions
8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: PM Peak Hour
A a0y ¢ v AN st SN L4

i sl v Vo - 15

Lane Configurations & & & &

Traffic Volume (vph) 3 0 43 0 0 0 60 1 0 0 13 0
Future Volume (vph) 3 0 43 0 0 0 60 1 0 0 13 0
Peak Hour Factor 0.81 0.81 0.81 081 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles (%) 9% 9% 9% 2% 2% 2% 2% 2% 2% 8% 8% 8%
Adj. Flow (vph) 4 0 83 0 0 0 74 14 0 0 16 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 57 0 0 0 0 0 88 0 0 16 0
Sign Control Stop Stop Free Free

fnf
Control Type: Unsignalized

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-147

HCM 6th TWSC Existing Conditions
8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: PM Peak Hour

Int Delay, siveh 65

Movemen

Lane Configurations & & ¢ &

Traffic Vol, vel/n 3 0 43 0 0 0 60 11 0 0 13 0
Future Vol, veh/h 3 0 43 0 0 0 60 1 0 0 13 0
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 ]
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factar 81 81 81 81 81 81 81 81 81 81 81 81
Heavy Vehicles, % 9 9 9 2 2 2 2 2 2 8 8 8
Mvmt Flow 4 0 53 0 0 0 74 14 0 0 16 0

Conflicting Flow All 178 178 16 205 178 14 16 0 0 14 0 0

Stage 1 16 16 - 162 162 - - - - - -

Stage 2 162 162 - 43 16 - - - - - - -
Critical Hdwy 719 6.59 629 742 6.52 6.22 412 - - 418 - -
Critical Hdwy Stg 1 6.19 5.59 - 812 5.52 - - - - - - -
Critical Hdwy Stg 2 6.19 5.59 - 612 552 - - - - - - -
Follow-up Hdwy 3581 4081 3381 3518 4018 3318 2218 - - 2212 - -
Pot Cap-1 Maneuver 769 703 1043 753 716 1066 1602 - - 1566 - -

Stage 1 986 868 - 840 764 - - - - - - -

Stage 2 824 751 - 97 882 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ™ 670 1043 689 682 1066 1602 - - 1566 - -
Mov Cap-2 Maneuver 741 670 - 689 682 - - - - - - -

Stage 1 940 868 - 801 728 - - - - - - -

Stage 2 785 716 - 922 882 - - - - - - -

HCM Control Delay, s 88 0 6.2 0
HCM LOS A A

) 1602 - C016 - 1566 R

Capacity (veh/h

HCM Lane VIC Ratio 0.046 - - 0.056 - - - -

HCM Control Delay (s) 74 0 - 8.8 0 0 - -

HCM Lane LOS A A - A A A -

HCM 95th %tile Q(veh) 0.1 - - 0.2 - 0 - -

KHA Analyst Synchro 11 Report
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ATTACHMENT D D-149

Lanes, Volumes, Timings Background Conditions
1: Marion Oaks Blvd & CR 484 Timing Plan: PM Peak Hour
- N ¢ T N 7

Lane

Lane Configurations L5 %N 44 L
Traffic Volume (vph) 1247 227 655 1487 151 497
Future Volume (vph) 1247 227 655 1487 151 497
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles {%) 6% 6% 4% 4% 4% 4%
Adj. Flow {vph) 1299 236 682 1549 157 518
Shared Lane Traffic (%)

Lane Group Flow (vph) 1535 0 682 1549 157 518
Turn Type NA Prot NA Prot  pm-+ov
Protected Phases 6 5 2 4 5
Permitted Phases 4
Detector Phase 6 5 2 4 5
Switch Phase

Minimum Initial (s) 15.0 16.0 15.0 10.0 10.0
Minimum Split (s) 218 16.8 218 18.5 16.8
Total Spiit (s} 87.0 5§30 1400 40.0 530
Total Split (%) 48.3% 294% T778% 222% 294%
Yellow Time (s) 48 4.8 48 48 48
All-Red Time (s) 2.0 20 20 37 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 8.5 6.8
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min None Min  None  None
vlc Ratio 0.92 0.85 0.57 0.73 045
Control Delay 478 69.8 84 88.6 320
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 478 69.8 8.4 88.6 320
Queue Length 50th (ft) 778 356 301 163 205
Queue Length 95th (ft) #1115 453 437 256 259
internal Link Dist (ft) 1332 3183 1673

Turn Bay Length (ft) 360 114

Base Capacity (vph) 1670 969 2880 340 1289
Starvation Cap Reductn 0 0 0 0 0
Spiltback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.92 0.70 0.54 0.46 0.40

Cycle Length: 180

Actuated Cycle Length: 161.4

Natural Cycle: 100

Contro! Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Marion Oaks Blvd & CR 484

KHA Synchro 11 Report
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ATTACHMENT D D-150

HCM 6th Signalized intersection Summary Background Conditions
1: Marion QOaks Blvd & CR 484 Timing Plan: PM Peak Hour
- N ¢ TN
Lane Configurations 41 LA L) LI
Traffic Volume (veh/h) 1247 227 655 1487 151 497
Future Volume (veh/h) 1247 227 655 1487 151 497
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/in 1811 181 1841 1841 1841 1841
Adj Flow Rate, veh/h 1299 0 682 1549 157 518
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 6 6 4 4 4 4
Cap, vehth 1506 773 2503 299 1092
Arrive On Green 0.44 0.00 0.23 0.72 0.17 0.17
Sat Flow, vehfh 3622 0 3401 3589 1753 2745
Grp Volume(v), veh/h 1299 0 682 1549 157 518
Grp Sat Flow{s),veh/h/in 1721 0 1700 1749 1753 1313
Q Serve(g_s), s 458 0.0 26.0 304 11.0 18.8
Cycle Q Clear(g_c), s 458 0.0 26.0 304 1.0 18.8
Prop in Lane 0.00 1.00 1.00 1.00
Lane Grp Capl(c), veh/h 1506 773 2503 299 1082
VIC Ratio(X) 0.86 0.88 0.62 0.53 047
Avail Cap{c_a), vehth 2054 1169 3467 411 1268
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(}) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 341 0.0 50.2 9.8 50.8 30.0
incr Delay (d2), s/veh 30 0.0 55 0.3 14 0.3
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Y%ite BackOfQ(50%),veh/in 18.8 0.0 1.7 10.8 5.0 15.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 374 0.0 55.7 10.0 522 30.4
LnGrp LOS D E B D o
Approach Vol, veh/h 1299 A 2231 675
Approach Delay, s/veh 371 24.0 354

Approach LOS D C D

Phs Duration (G+Y+Rc), s 71030 314 373 656

Change Period (Y+Rc), s 6.8 *8.5 6.8 6.8
Max Green Setting (Gmax), s 133.2 *32 46.2 80.2
Max Q Clear Time (g_c+1), s 324 20.8 280 47.8
Green Ext Time (p_c), s 218 21 25 11.0

I

HCM 6th Cirl Delay 299
HCM 6th LOS c
Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.

KHA Synchro 11 Report
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ATTACHMENT D

Lanes, Volumes, Timings
2. CR 484 & SW 29th Ave Rd

D-151

Background Conditions
Timing Plan: PM Peak Hour

Lane Configurations L)
Traffic Volume {vph) 1 29
Future Volume (vph) 1 29
Peak Hour Factor 0.96 0.96
Heavy Vehicles (%) % 7%
Adj. Flow {vph) 1 30
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 3
Sign Controt

4
1763
1763
096

7%
1836

1836
Free

b
1609
1609
0.9

2%
1676

1738
Free

N

bl

58 0
58 0
0.96 0.96
4% 7%
60 0
0 74
Stop

Control Type: Unsignalized

KHA
January 2023
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ATTACHMENT D D-152

HCM 6th TWSC Background Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan: PM Peak Hour

inters

Int Delay, siveh 0.6

Lane Configurations % M 4+ N

Traffic Vo, veh/h 1 29 1763 2 1609 58 0 7
Future Vol, veh/h 1 29 1763 2 1609 58 0 7
Conflicting Peds, #hr 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop
RT Channelized - - None - - None - None
Storage Length - 144 - - - - 0 -
Veh in Median Storage, # - - 0 - 0 - 1 -
Grade, % - - 0 - 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96
Heavy Vehicles, % 7 7 7 4 4 4 7 7
Mvmt Flow 1 30 1836 2 1676 60 0 74

Conflicting Fiow All 1736 1736 0 1836 - 0 2690 868
Stage 1 - - - - - - 1710 -
Stage 2 - - - - - - 980 -
Critical Hdwy 6.54 424 - 6.48 - - 6.94 7.04
Critical Hdwy Stg 1 - - - - - - 5.94 -
Critical Hdwy Stg 2 - - - - - - 5.94 -
Follow-up Hdwy 2.57 227 - 254 - - 3.57 337
Pot Cap-1 Maneuver 104 338 - 93 - - 16 286
Stage 1 - - - - - - 125 -
Stage 2 - - - - - - 313 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 304 304 - 93 - - 4 286
Mov Cap-2 Maneuver - - - - - - 43 -
Stage 1 - - - - - - 112 -
Stage 2 - - - - - - 78 -

HCM Contro! Delay, s 03 04 219
HCMLOS C

Mino! ajor My
Capacity (veh/h) 304 - - - 286

HCM Lane V/C Ratio 0.103 - - - 0.259
HCM Control Delay (s) 18.2 - - - 219
HCM Lane LOS C - - - C
HCM 95th %tile Q(veh) 0.3 - - - 1
KHA Synchro 11 Report
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ATTACHMENT D D-153

Lanes, Volumes, Timings Background Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan; PM Peak Hour

O O SR N A N

Lane Configurations L S % M r V 4» V ] 4 r

Traffic Volume (vph) 75 1797 67 210 2213 209 96 23 317 448 46 72
Future Volume (vph) 5 1797 67 270 2273 209 96 23 317 448 46 72
Peak Hour Factor 0.93 0.93 093 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 6% 6% 6% 4% 4% 4% 1% 1% 11% 13% 13% 13%
Adj. Flow {vph) 81 1932 72 290 2444 225 103 25 341 482 49 77
Shared Lane Traffic (%)

Lane Group Flow (vph) 81 2004 0 290 2444 225 0 469 0 482 49 17
Turn Type pm+pt NA pm+pt NA  Perm  Perm NA Perm NA  Perm
Protected Phases 1 6 5 2 4 8
Permitted Phases 6 2 2 4 8 8
Detector Phase 1 6 5 2 2 4 4 8 8 8
Switch Phase

Minimum Initial (s) 10.0 15.0 10.0 15.0 15.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 17.0 219 17.3 218 219 16.6 16.6 16.6 16.6 16.6
Total Split (s} 250 1210 250 1210 1210 340 340 340 34.0 340
Total Split (%) 13.9% 67.2% 13.9% 67.2% 67.2% 18.9% 189% 18.9% 189% 18.9%
Yeliow Time (s) 48 49 48 49 49 40 40 40 40 40
All-Red Time (s) 22 2.0 25 20 20 26 26 26 26 26
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Total Lost Tirne (s) 70 6.9 73 6.9 6.9 66 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min  C-Min None  None None  None  None
vic Ratio 0.53 0.93 1.38 1.05 0.21 0.94dr 11.21 0.18 0.27
Control Delay 48.0 387 219.2 46.0 49 70.4 4645.2 68.9 14.7
Queue Delay 0.0 0.0 0.0 120 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 38.7 219.2 58.0 49 704 4645.2 68.9 147
Queue Length 50th (ft) 44 1071 ~408 ~1633 42 198 ~1090 51 0
Queue Length 95th (fi) 103 1206 m#408 m#1667 md2 #304 #1332 97 54
Internal Link Dist (ff) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 114

Base Capacity (vph) 210 2149 210 2318 1059 518 43 255 282
Starvation Cap Reductn 0 0 0 62 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.93 1.38 1.08 0.21 0.91 1.21 0.19 0.27

in
Cycle Length: 180
Actuated Cycle Length: 180
Offset: 77 (43%), Referenced to phase 22WBTL and 6:EBTL, Start of Yellow
Naturat Cycle: 150
Controf Type: Actuated-Coordinated
~ 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.
dr Defacto Right Lane. Recode with 1 though lane as a right lane.

Splits and Phases:  3: SW 20th Ave Rd & CR 484
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ATTACHMENT D D-154

HCM 6th Signalized intersection Summary Background Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour

Movemen |
Lane Configurations L I S L L] r N X 4 d
Traffic Volume {veh/h) % 1797 67 270 2273 209 96 23 317 448 46 72
Future Volume (veh/h) 5 1797 67 270 2273 209 9 23 37 448 46 72
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zene On Approach No No No No

Adj Sat Flow, veh/hiin 1811 1811 1811 1841 1841 1841 1737 1737 1737 707 1707 1707
Adj Flow Rate, vehth 81 1932 69 200 2444 225 103 25 144 482 49 77
Peak Hour Factor 093 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 6 6 6 4 4 4 1 1 1 13 13 13
Cap, veh/h 134 2148 76 266 2376 1060 164 3 204 96 260 220
Arrive On Green 0.07 0.84 0.84 013 0.90 0.90 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 1725 3390 120 1753 3497 - 1560 843 205 1340 1110 1707 1447
Grp Volume(v), veh/h 81 975 1026 290 2444 225 128 0 144 482 49 77
Grp Sat Flow{s),veh/h/in 1725 1T 1780 1753 1749 1560 1047 0 1340 1110 1707 1447
Q Serve{g_s), s 39 64.9 68.3 177 1223 3.1 17.9 0.0 18.4 9.0 45 8.6
Cycle Q Clear{g_c), s 39 64.9 68.3 177 1223 31 224 0.0 184 274 45 86
Prop In Lane 1.00 0.07 1.00 1.00 0.80 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 134 1091 1134 266 2376 1060 196 0 204 96 260 220
VIC Ratio(X) 0.60 0.89 0.90 1.09 1.03 0.21 0.65 0.00 0.71 5.04 0.19 0.35
Avail Cap(c_a), veh/h 212 1091 1134 266 2376 1080 196 0 204 96 260 220
HCM Piatoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 0.09 0.09 0.09 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 52.1 10.3 10.5 54.2 8.7 29 764 0.0 725 87.4 66.6 68.3
Incr Delay (d2), siveh 6.1 11.2 118 46.5 15.0 0.0 10.3 0.0 132 18412 07 20
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ{50%),veh/ln 25 15.7 17.2 14.8 10.6 09 6.3 0.0 74 534 20 33
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 58.2 215 223 1007 237 3.0 86.6 0.0 857 19288 67.3 703
LnGrp LOS E C c F F A F A F F E E
Approach Vo, veh/h 2082 2959 272 608
Approach Delay, s/veh 23.3 297 86.1 1543.3
Approach LOS c c F F

Phs Dufallon G+Y+Rc

( ) s . .
Change Period (Y+Rc), s *7 6.6
Max Green Setting (Gmax), s *18 274
Max Q Clear Time (g_c+1), s 59 29.4
Green Ext Time {p_¢), s 0.2 0.0

HCM 6th Ctrl Delay 1855
HCM 6th LOS F

Note

User approved ignoring U-Tuming movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-155

Lanes, Volumes, Timings Background Conditions
4: CR 484 & 1-75 5B Off-Ramp Timing Plan: PM Peak Hour
O T T e S N B T A 4
Lane Configurations iy +4 4
Traffic Volume (vph) 0 1996 421 139 2050 0 0 0 0 380 0 72
Future Volume (vph) 0 199 421 138 2050 0 0 0 0 380 0 712
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 0% 0% 0% 7% % 7%
Adj. Flow (vph) 0 2170 458 151 2228 0 0 0 0 43 0 774
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 2628 0 151 2228 0 0 0 0 206 207 774
Turn Type NA Prot NA Split NA Prot
Protected Phases 6 5 2 4 4 4
Permitted Phases
Detector Phase 6 5 2 4 4 4
Switch Phase
Minimum Initial (s) 18.0 7.0 18.0 7.0 7.0 70
Minimum Split () 254 17.9 254 18.3 18.3 18.3
Total Split (s) 93.0 270 1200 60.0 60.0 60.0
Total Split (%) 51.7% 15.0% 66.7% 333% 333% 33.3%
Yellow Time (s) 54 54 54 4.1 41 4.1
All-Red Time (s) 2.0 20 2.0 29 29 29
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.4 74 74 7.0 7.0 70
Lead/lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode Min Min  C-Min None  None  None
vic Ratio 0.93 0.81 1.03 045 045 0.95
Controf Delay 470 787 60.6 55.6 55.7 774
Queue Delay 21 0.0 29.8 0.0 0.0 0.5
Total Delay 49.1 78.7 90.4 55.6 55.7 776
Queue Length 50th (ft) 793 162 ~795 209 210 470
Queue Length 95th (ft) mé15 m214 #1575 301 303 #10
Internal Link Dist (ft) 1240 424 1185 1125
Turn Bay Length (ft) 325 475
Base Capacity (vph) 2831 187 2170 471 474 832
Starvation Cap Reductn 0 0 397 0 0 0
Spiltback Cap Reductn 112 0 296 0 0 5
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.81 1.26 0.44 044 0.94

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 58 (32%), Referenced to phase 2;WBT, Start of Yellow

Natural Cycle: 130

Control Type: Actuated-Coordinated

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

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

m  Volume for 85th percentile queue is metered by upstream signal.

Splits and Phases:  4: CR 484 & 1-75 SB Off-Ramp
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ATTACHMENT D D-156

HCM 6th Signalized intersection Summary Background Conditions
4. CR 484 & I-75 SB Off-Ramp Timing Plan; PM Peak Hour

S T T 2 e N N . S S 4

Lane Configurations HIEY L] 44 % 4
Traffic Volume {veh/h) 0 19% 421 138 2050 ] 0 0 0 380 0 712
Future Volume (veh/h) 0 19% 421 139 2050 0 0 0 0 380 0 712
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.60 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/In 0 1767 1767 1826 1826 0 1796 1796 1796
Adj Flow Rate, veh/h 0 2170 0 151 2228 0 413 0 774
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 082 0.82 0.92
Percent Heavy Veh, % 0 9 g 5 5 0 7 7 7
Cap, veh/h 0 2561 318 2240 0 938 0 835
Arrive On Green 0.00 0.56 0.00 0.24 0.86 0.00 0.27 0.00 0.27
Sat Flow, vehih 0 6572 0 1739 3561 0 3421 0 3045
Grp Volume(v), vehih 0 2170 0 151 2228 0 413 0 774
Grp Sat Flow(s),veh/hfin 0 1519 0 1739 173 0 171 0 1522
Q Serve(g_s), s 0.0 538 0.0 134 1118 0.0 17.9 0.0 445
Cycle Q Clear(g_c), s 0.0 53.8 0.0 134 1119 0.0 17.9 00 445
Prop In Lane 0.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2561 319 2240 0 938 0 835
VIC Ratio(X) 0.00 0.85 047 0.99 0.00 0.44 0.00 0.93
Avail Cap(c_a), vehih 0 2890 319 2240 0 1007 0 896
HCM Platoon Ratio 1.00 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00
Upstream Filter(f) 0.00 0.08 0.00 040 0.40 0.00 1.00 0.00 1.00
Uniform Delay {d), siveh 0.0 347 0.0 60.6 124 0.0 53.9 0.0 63.6
Incr Delay {d2), siveh 0.0 0.2 0.0 0.6 10.8 0.0 0.3 0.0 14.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
Y%le BackOfQ(50%),vehlin 0.0 17.8 0.0 5.7 212 0.0 78 0.0 354
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 0.0 349 0.0 61.3 232 0.0 54.2 0.0 78.4
LnGrp LOS A C E C A D A E
Approach Vol, veh/h 2170 A 2379 1187
Approach Delay, siveh 348 25.7 70.0

Approach LOS C c E

Phs Duration (G+Y+Rc), s

Change Period (Y+Rc), s 74 70 74
Max Green Setting (Gmax), s 12.6 53.0 19.6
Max Q Clear Time (g_c+1), s 1139 48.5 15.4

Green Ext Time {(p_c), s 0.0 2.8 0.2
i

HCM 6th Ctrl Delay | 383
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for tuming movement.

User approved ignoring U-Turning movement.

Unsignalized Delay for [EBRY] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-157

Lanes, Volumes, Timings Background Conditions

5: 1-75 NB Off-Ramp & CR 484 Timing Plan: PM Peak Hour
S T el S N B A N

Lane Configurations b FY) 444 [ 4 ¥

Traffic Volume (vph}) 459 1869 0 0 1650 285 0 270 0 0 0

Future Volume (vph) 459 1869 0 0 1650 285 0 270 0 0 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 8% 8% 8% 5% 5% 5% 9% 9% 9% 0% 0% 0%

Adj. Flow (vph) 478 1947 0 0 1718 297 531 0 281 0 0 0

Shared Lane Traffic {%) 50%

Lane Group Flow (vph) 478 1947 0 0 1719 297 265 266 281 0 0 0

Turn Type Prot NA NA  Perm Split NA  Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 4

Detector Phase 1 6 2 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 200 200 200 7.0 70 70

Minimum Split (s) 14.2 26.9 269 269 135 135 13.5

Total Split (s) 510 1300 79.0 79.0 50.0 50.0 50.0

Total Spiit (%) 283% 722% 439% 439% 2718% 278% 278%

Yellow Time (s) 49 49 49 49 4.1 41 41

All-Red Time (s) 23 20 2.0 20 24 24 24

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 00 00

Total Lost Time (s) 72 6.9 6.9 6.9 6.5 6.5 6.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Max  C-Min C-Min  CMin  None None  None

vic Ratio 0.55 0.82 0.87 0.44 0.79 0.79 0.76

Control Delay 65.0 145 445 175 83.0 83.3 63.1

Queue Delay 0.5 19.5 0.3 0.0 67.8 67.7 0.0

Total Delay 85.5 340 447 175 1508 1510 63.1

Queue Length 50th (ft) 204 1275 708 83 309 310 240

Queue Length 95th (ft) m243 1344 624 123 425 425 353

internal Link Dist {ft) 424 1N 1111 1102

Turn Bay Length (ft) 144 320 320

Base Capacity (vph) 876 2375 1978 679 380 380 408

Starvation Cap Reductn 125 487 0 0 0 0 0

Spilback Cap Reductn 0 0 32 0 235 235 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.64 1.03 0.88 0.44 1.83 1.83 0.69

Intersecti 3
Cycle Length: 180
Actuated Cycle Length: 180

Offset: 65 (36%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

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

Splits and Phases:  5: I-75 NB Off-Ramp & CR 484
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ATTACHMENT D D-158

HCM 6th Signalized Intersection Summary Background Conditions
5:1-75 NB Off-Ramp & CR 484 Timing Plan: PM Peak Hour
T e S N B S T 4

M

Lane Configurations % 44 A44 r % g r
Traffic Volume (veh/h) 459 1869 0 0 1650 285 510 0 270 0 0 0
Future Volume (veh/h) 459 1869 0 0 1650 285 510 0 270 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1781 1781 0 0 1826 1826 1767 1767 1767
Adj Flow Rate, veh/h 478 1947 0 0 1719 0 531 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 096 096 0.96
Percent Heavy Veh, % 8 8 0 0 5 5 9 9 9
Cap, vehth 801 2511 0 0 2285 618 0

Armive On Green 0.24 0.74 0.00 0.00 0.92 0.00 0.18 0.00 0.00
Sat Flow, veh/h 3291 3474 0 0 5149 1547 3365 0 1497
Grp Volume(v), veh/h 478 1947 0 0 1719 0 531 0 0
Grp Sat Flow(s),veh/h/In 1646 1692 0 0 1662 1547 1682 0 1497
Q Serve(g_s), s 23.1 629 0.0 0.0 16.6 0.0 215 0.0 0.0
Cycle Q Clear(g_c), s 231 629 0.0 0.0 16.6 0.0 275 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 801 2511 0 0 2285 618 0

VIC Ratio(X) 0.60 0.78 0.00 0.00 0.75 0.86 0.00

Avail Cap(c_a}, veh/h 801 2511 0 0 2285 813 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter() 0.33 0.33 000 000 0.59 0.00 100 0.0 0.00
Uniform Delay (d), siveh 60.3 141 0.0 0.0 47 0.0 712 0.0 0.0
Incr Defay (d2), siveh 11 0.8 0.0 0.0 1.4 0.0 9.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%le BackOfQ(50%),veh/in 97 g 0.0 0.0 25 0.0 127 0.0 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 61.4 14.9 0.0 0.0 6.1 0.0 80.8 0.0 0.0
LnGrp LOS E 8 A A A F A
Approach Vol, veh/h 2425 1719 A 531 A
Approach Delay, siveh 241 6.1 80.8
Approach LOS C A F

Phs Duration (G+Y+Rc), s 51.0 894 39.6
Change Period (Y+Rc), s *7.2 6.9 6.5
Max Green Setting (Gmax), s 44 721 435
Max Q Clear Time (g_c+1), s 251 18.6 295
Green Ext Time (p_¢), s 25 276 3.5

HCM 6th Ctrl Delay 238
HCM 6th LOS c
Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, WBR] is exciuded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-159

Lanes, Volumes, Timings Background Conditions
6: CR475A & CR 484 Timing Plan; PM Peak Hour
S T o e N N B

Lane

Lane Configurations w4 L3S w5 b L1 4 r
Traffic Volume (vph) 301 1514 221 11 1226 27 261 49 9 80 42 276
Future Volume (vph) 301 1514 221 11 1226 27 261 49 9 80 42 276
Peak Hour Factor 0.99 0.99 0.99 0.99 099 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 8% 8% 8% % 7% % 4% 4% 4% 5% 5% 5%
Adj. Flow {vph) 304 1529 223 1 1238 27 264 49 ] 81 42 278
Shared Lane Traffic (%)

Lane Group Flow {vph) 304 1752 0 11 1265 0 264 58 0 81 42 279
Turn Type Prot NA prm-pt NA Prot NA pm-pt NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase

Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 10.0 6.0 10.0 10.0
Minimum Split (s) 17.5 219 17.5 219 175 16.9 175 16.9 16.9
Total Split (s) 29.0 97.0 18.0 86.0 340 39.0 26.0 310 310
Total Split (%) 16.1% 53.9% 10.0% 47.8% 189% 21.7% 144% 17.2% 172%
Yellow Time (s) 49 49 48 49 49 49 49 49 49
All-Red Time {s) 29 20 28 20 2.2 20 241 20 20
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) 78 6.9 76 6.9 741 6.9 7.0 6.9 6.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  C-Min None  C-Min None  None None  None  None
vic Ratio 0.80 0.82 0.09 0.72 073 0.25 0.30 0.25 0.86
Control Delay 104.4 18.1 159 378 894 65.1 55.5 76.6 46.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 104.4 18.1 15.9 378 89.4 65.1 55.5 76.6 46.3
Queue Length 50th {ft) 193 258 4 593 158 58 78 47 93
Queue Length 85th (ft) m238 #1273 15 804 206 101 115 87 203
Internal Link Dist (ft) 17 10343 554 865

Turn Bay Length (ft) 295 360 270 114 114
Base Capacity {(vph) 398 2141 158 1759 503 328 311 247 384
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 0.76 0.82 0.07 0.72 0.52 0.18 0.26 0.17 0.73

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 58 (32%), Referenced to phase 2:EBT and 6:WBTL, Start of Yellow

Natural Cycle: 140

Control Type: Actuated-Coordinated

# 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: CR 475A & CR 484
P
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ATTACHMENT D D-160

HCM 6th Signalized Intersection Summary Background Conditions
6: CR475A & CR 484 Tirning Plan: PM Peak Hour

T T 2 e N N B S

M

Lane Configurations %K Ab LI S b1 S % 4 r
Traffic Volume (veh/h) 301 1514 red 11 1226 27 261 49 ] 80 42 276
Future Volume {veh/h) 301 1514 221 11 1226 27 261 49 9 80 42 276
Initial Q (Qbj, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1781 1781 1781 1796 1796 1796 1841 1841 1841 1826 1826 1826
Adj Flow Rate, veh/h 304 1529 204 11 1238 26 264 49 8 81 42 183
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 099 099 0.99 0.89 099 099
Percent Heavy Veh, % 8 8 8 7 7 7 4 4 4 5 5 5
Cap, veh/h 339 1827 240 203 1770 37 N 262 43 297 235 199
Arrive On Green 0.21 1.00 1.00 0.01 0.52 0.52 009 017 017 0.05 0.13 0.13
Sat Flow, veh/h 3291 3007 396 1711 3418 72 3401 1543 252 1739 1826 15471
Grp Volume(v), vehth 304 851 882 11 618 646 264 0 57 81 42 183
Grp Sat Flow(s),veh/h/in 1646 1692 1710 1741 1706 1783 1700 0 1795 1739 1826 1547
Q Serve(g_s), s 16.2 0.0 0.0 0.5 493 493 13.8 0.0 49 72 37 21.0
Cycle Q Clear(g_c), s 16.2 00 0.0 0.5 493 493 13.8 0.0 49 72 37 210
Prop In Lane 1.00 0.23 1.00 0.04 1.00 0.14 1.00 1.00
Lane Grp Cap(c), veh/h 339 1029 1039 203 884 923 311 0 304 297 235 199
VIC Ratio(X) 0.90 0.83 0.85 0.05 0.70 0.70 0.85 0.00 0.19 0.27 0.18 0.92
Avail Cap(c_a), veh/h 388 1029 1039 278 884 923 508 0 320 392 244 207
HCM Piatoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.48 0.48 048 0.31 0.31 0.31 100 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 706 0.0 0.0 19.8 328 328 80.6 0.0 64.1 63.6 70.0 775
Incr Delay (d2), siveh 11.8 38 44 0.0 15 14 73 0.0 0.3 05 0.4 40.3
Initiat Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
Yle BackOfQ{50%),veh/in 6.9 1.1 1.3 0.2 20.2 212 6.4 0.0 23 33 18 10.7
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 82.3 38 44 19.9 343 34.2 879 0.0 64.4 64.1 703 1178
LnGrp LOS F A A B C C F A E E E F
Approach Vol, veh/h 2037 1275 32 306
Approach Delay, siveh 15.8 341 837 97.1
Approach LOS B C F F

Phs Duration (G+Y+Rc), s 10.1 1163 235 300 263 1001 16.2 374
Change Period (Y+Rc), s *76 69 *741 6.9 78 6.9 7.0 6.9
Max Green Setting (Gmax), s *10 90.1 27 241 212 79.1 19.0 321
Max Q Clear Time (g_c+1), s 25 20 15.8 23.0 18.2 513 9.2 6.9
Green Ext Time {p_c), s 0.0 51.0 0.7 0.1 0.3 15.0 0.1 0.2
Intersection Stmn
HCM 6th Ctrl Delay 336
HCM 6th LOS c

User approved ignoring U-Turming movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-161

Lanes, Volumes, Timings Background Conditions

7: CR 475 & CR 484 Timing Plan: PM Peak Hour
S el N N B T

Lane Configurations L 4 r LK S % IS % B

Traffic Volume (vph) 117 1364 113 67 1036 80 114 126 80 74 150 73

Future Volume {vph) 17 1364 113 67 1036 80 114 126 80 74 150 73

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 7% 7% 7% 6% 6% 6% 7% % 7% 2% 2% 2%

Adj. Flow {vph) 122 142 118 70 1079 83 119 13 83 77 156 76

Shared Lane Traffic (%)

Lane Group Flow (vph) 122 147 118 70 1162 0 119 214 0 77 232 0

Turn Type pm+pt NA  Perm  pm+pt NA pm-+pt NA pm-+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 4 8

Detector Phase 1 6 6 5 2 7 4 3 8

Switch Phase

Minimum Initial () 8.0 17.0 17.0 8.0 17.0 8.0 8.0 8.0 8.0

Minimurm Split (s) 17.6 247 247 16.5 247 18.0 16.2 18.0 16.2

Total Split (s} 346 527 527 285 527 350 332 35.0 332

Total Split (%) 22.3% 339% 339% 18.3% 33.9% 225% 21.4% 225% 21.4%

Yellow Time (s) 55 5.7 57 55 57 55 55 55 55

All-Red Time (s) 4.4 20 20 30 20 45 27 45 27

Lost Time Adjust (s} 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time {s) 9.6 77 77 8.5 7.7 10.0 8.2 10.0 8.2

Lead/Lag Lead Lag tag Lead Lag Lead Lag Lead Lag

Lead-L.ag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None Min Min  None Min None  None None  None

vic Ratio 0.60 1.00 0.16 0.40 0.95 0.42 0.58 0.25 0.77

Controf Delay 36.9 62.6 1.6 266 56.0 354 495 323 65.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3639 62.6 1.6 26.6 56.0 354 495 323 65.9

Queue Length 50th (ft) 52  ~676 0 28 476 68 148 43 170

Queue Length 95th (ft) 124 #924 13 64  #747 123 251 84 284

internal Link Dist (ft) 10343 1733 1031 1659

Turn Bay Length (ff) 144 94 144 144 144

Base Capacity (vph) 381 1459 746 327 122 447 389 491 366

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

Spiliback Cap Reductn 0 0 0 0 0 0 0 0 0

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

Reduced v/c Ratio 0.32 0.97 0.16 0.21 0.95 0.28 0.55 0.16 0.63

in C
Cycle Length: 155.5
Actuated Cycle Length: 125.1
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
~ Volume exceeds capacity, queue is theoretically infinite.

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

Splits and Phases:  7: CR 475 & CR 484

o1
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ATTACHMENT D , D-162

HCM 6th Signalized intersection Summary Background Conditions
7: CR475 & CR 484 Timing Plan: PM Peak Hour
Ay v NN AN

Lane Configurations ] Y r LI S % H % t

Traffic Volume {veh/h) 17 1364 13 67 1036 80 114 126 80 74 150 73
Future Volume (veh/h) "7 1364 113 67 1036 80 114 126 80 74 150 73
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/hiin 1796 1796 1796 1811 1811 1811 1796 1796 1796 1870 1870 1870
Adj Flow Rate, vehth 122 1421 74 70 1079 77 119 131 0 77 156 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 7 7 7 6 6 6 7 7 7 2 2 2
Cap, veh/h 248 1433 639 198 134 96 231 241 247 196

Arrive On Green 0.07 042 0.42 0.07 0.41 0.41 0.08 0.12 0.00 0.07 0.10 0.00
Sat Flow, veh/h 1711 3413 1522 1725 3257 232 11 1796 0 1781 1870 0
Grp Volume(v), veh/h 122 1421 74 70 570 586 19 13 0 77 156 0
Grp Sat Flow(s),veh/h/in 1711 1706 1522 1728 72 1769 1711 1796 0 1781 1870 0
Q Serve{g_s), s 42 443 3.2 23 3.2 3.2 6.5 74 0.0 4.0 8.7 0.0
Cycle Q Clear{g_c), s 42 44.3 32 23 312 32 6.5 74 0.0 40 8.7 0.0
Prop In Lane 1.00 1.00 1.00 0.13 1.00 0.00 1.00 0.00
Lane Grp Cap{c), veh/h 248 1433 639 198 708 728 231 Al 247 196

VIC Ratio(X) 0.49 0.99 0.12 0.35 0.80 0.80 0.52 0.62 0.31 0.79

Avaif Cap(c_a), vehth 522 1433 639 391 723 743 494 419 543 436

HCM Piatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), siveh 215 309 18.9 238 277 277 387 45.0 0.0 386 46.8 0.0
Incr Delay (d2), siveh 1.5 217 0.1 1.1 6.5 6.4 18 3.0 0.0 0.9 7.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.6 205 1.0 09 128 1341 27 33 0.0 1.7 42 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 23.0 526 18.0 249 342 341 405 48.0 0.0 394 - 540 0.0
LnGrp LOS C D B C C C D D D D
Approach Vol, veh/h 1617 1226 250 A 233 A
Approach Delay, siveh 48.8 336 44.4 49.2

Approach LOS D C D D

Phs Duration (G+Y+Rc), s 174 51.8 17.2 208 165 52.7 18.5 19.4
Change Period (Y+Rc), s *9.6 17 100  *82 85 77 100  *8.2
Max Green Setting (Gmax), s *25 450 25.0 *25 200 450 250 *25
Max Q Clear Time (g_c+1), s 6.2 332 6.0 94 43 46.3 85 10.7
Green Ext Time (p_¢), s 03 5.1 0.2 0.4 0.1 0.0 0.2 0.5

HCM 6th Ctrl Delay 429
HCM 6th LOS D

Notes
*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, SBR} is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-163

Lanes, Volumes, Timings Background Conditions
8. SW 29th Ave Rd & Marion Qaks Trail Timing Plan: PM Peak Hour

N 2 N B S S ¢

2l

L

ane Configurations & & & &
Traffic Volume (vph) 3 4 50 0 8 0 70 13 0 0 15 0
Future Volume (vph) 3 4 50 0 8 0 70 13 0 0 15 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles (%) 8% 8% 8% 0% 0% 0% 2% 2% 2% % 7% 7%
Adj. Flow {vph) 4 5 62 0 10 0 86 16 0 0 19 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 71 0 0 10 0 0 102 0 ] 19 0
Sign Control Stop Stop Free Free

Intersecti 1an
Control Type: Unsignalized

KHA Synchro 11 Report
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ATTACHMENT D

HCM 6th TWSC
8. SW 29th Ave Rd & Marion Oaks Trail

D-164

Background Conditions
Timing Plan: PM Peak Hour

&
Traffic Vol, veh/h 3 4 50
Future Vol, veh/h 3 4 50
Conflicting Peds, #hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 81 81 81
Heavy Vehicles, % 8 8 8
Mvmt Flow 4 5 62
Wia
Conflicting Flow Alt 212 207 19
Stage 1 19 18 -
Stage 2 193 188 -
Critical Hdwy 7.18 6.58 6.28
Critical Hdwy Stg 1 6.18 5.58 -
Critical Hdwy Stg 2 6.18 5.58 -
Follow-up Hdwy 3572 4072 3372
Pot Cap-1 Maneuver 732 679 1042
Stage 1 985 868 -
Stage 2 795 733 -
Platoon blocked, %
Mov Cap-1 Maneuver 694 642 1042
Mov Cap-2 Maneuver 694 642 -
Stage 1 932 868 -
Stage 2 742 693 -

HCM Control Delay, s '9
HCMLOS A

656

884

974

Stop
None

656

Free

6.2

1569

13 0 0
13 0 0

0 0 0
Free Free Free
- None -

0 - R

4] - -

81 81 81

2 2 7

16 0 0

15 0
15 0
0 0
Free Free
- None
0 .
0 -
81 81

7
18 0

Capacity {(veh/h) 1597 - - - -

HCM Lane V/C Ratio 0.054 - 0072 0.015 - -

HCM Control Delay (s) 74 0 - 9 10.6 0 - -

HCM Lane LOS A A - A B A - -

HCM 95th %tile Q(veh) 0.2 - 0.2 0 0 - -

KHA Synchro 11 Report
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ATTACHMENT D D-166

Lanes, Volumes, Timings Background Conditions w/ Improvements
2: CR 484 & SW 29th Ave Rd Timing Plan: PM Peak Hour

Lare ‘

Lane Configurations % MM L] r
Traffic Volume (vph) 30 1714 1611 58 49 22
Future Volume {vph) 3 1714 1611 58 49 22
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) % 7% 4% 4% 7% %
Adj. Flow (vph} 31 1785 1678 - 60 51 23
Shared Lane Traffic (%)

Lane Group Flow {(vph) 31 1785 1738 0 51 23
Turn Type pm-+pt NA NA Prot  Pem
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase

Minimum Initial {s) 5.0 5.0 5.0 5.0 50
Minimum Split (s) 11.8 225 225 225 225
Total Spiit {s) 260 1310 1050 49.0 49.0
Total Split (%) 144% 728% 58.3% 272% 21.2%
Yellow Time (s) 48 48 48 3.7 37
All-Red Time (s) 20 20 20 20 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 5.7 5.7
Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall Mode None  None  None None  None
vic Ratio 0.12 0.66 0.70 0.24 0.1
Control Delay 38 6.5 12.9 46.7 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 38 6.5 129 46.7 19.6
Queue Length 50th (ft) 4 221 380 28 0
Queue Length 95th (ft) 1 337 548 78 26
Internal Link Dist (ft) 3183 3132 3021

Turn Bay Length (ft) 144

Base Capacity (vph) 549 3374 3288 962 870
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced vic Ratio 0.06 0.53 0.53 0.05 0.03

Cycle Length: 180
Actuated Cycle Length: 83.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Splits and Phases:  2: CR 484 & SW 26th Ave Rd

KHA Synchro 11 Report
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ATTACHMENT D D-167

HCM 6th Signalized Intersection Summary Background Conditions w/ Improvements
2: CR 484 & SW 29th Ave Rd Timing Plan; PM Peak Hour

Lane Configurations ¥ M M L] I
Traffic Volume (vehrh) 30 1714 1611 58 49 22
Future Volume (veh/h) 30 1714 1611 58 49 22
Initial Q (Qb}, veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1796 1796 1841 1841 1796 179%
Adj Flow Rate, veh/h kY] 1785 1678 60 51 23
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 7 7 4 4 7 7
Cap, vehth 237 2841 2232 80 9N 81
Arrive On Green 0.03 077 0.65 0.65 0.05 0.05
Sat Flow, veh/h 1711 3503 3537 123 1714 1522
Grp Volume{v), vehth 31 1785 849 889 51 23
Grp Sat Flow(s),veh/h/in 171 1706 1749 1819 1711 1522
Q Serve(g_s), s 0.4 18.0 240 244 21 1.1
Cycle Q Clear(g_c), s 0.4 18.0 240 244 24 1.1
Prop In Lane 1.00 0.07 1.00 1.00
Lane Grp Cap{c), vehih 237 2641 133 179 9 81
V/C Ratio(X) 0.13 0.68 0.75 0.75 0.56 0.28
Avail Cap(c_a), vehth 636 5852 2371 2466 1023 910
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Fitter(l) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 86 39 8.7 8.8 334 329
Incr Delay (d2), siveh 0.2 0.3 1.0 10 52 19
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%),vehfin 0.1 19 6.1 6.4 1.0 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d).s/veh 8.8 42 9.7 9.8 387 348
LnGmp LOS A A A A D C
Approach Vo, veh/h 1816 1738 74
Approach Delay, siveh 4.3 9.8 375
Approach LOS A A D

96

Phs Duration (G+Y+R¢), s

Change Period (Y+Re), s *57 6.8
Max Green Setting (Gmax), s *43 98.2
Max Q Clear Time (g_c+1), s 41 26.4
Green Ext Time (p_c), s 0.2 205

HCM 6th Ctrl Delay 76
HCM 6th LOS A

Hote

User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

KHA Synchro 11 Report
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ATTACHMENT D D-168

Lanes, Volumes, Timings Background Conditions w/ Improvements

3: SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour
A ey ¢ ANt 2 N Y

Lane Configurations Y M b r % 4 f W b

Traffic Volume (vph) % 1797 67 2710 2273 209 96 23 317 448 46 72

Future Volume {vph) % 1797 67 270 2273 209 96 23 317 448 46 72

Peak Hour Factor 0.93 093 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles {%) 6% 6% 6% 4% 4% 4% 1% 1% 1% 13% 13% 13%

Adj. Flow (vph) 81 1932 72 200 2444 225 103 25 341 482 49 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 81 2004 0 250 2444 225 103 25 3 482 126 ¢

Turn Type pm-+pt NA Prot NA  Perm Prot NA  Perm Prot NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 2 4

Detector Phase 1 6 5 2 2 7 4 4 3 8

Switch Phase

Minimum Initial (s) 5.0 15.0 10.0 15.0 15.0 5.0 10.0 10.0 50 10.0

Minimum Split (s) 12.0 219 17.3 219 219 8.5 16.6 16.6 1.1 16.6

Total Split {s) 130 87.8 242 99.0 99.0 247 320 320 36.0 433

Total Split (%) 72% 48.8% 13.4% 550% 550% 13.7% 178% 178% 200% 24.1%

Yellow Time (s) 48 49 48 4.9 49 3.5 40 40 35 40

All-Red Time (s) 22 20 25 20 2.0 1.0 26 26 26 26

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) 7.0 6.9 73 6.9 6.9 45 6.6 6.6 6.1 6.6

Lead/Lag tead Lag Lead Lag Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min C-Min None None None None  None

vic Ratio 0.789 0.91 0.91 0.96 0.26 0.71 0.11 0.97 0.95 0.34

Control Delay 795 53.0 805 487 147 1044 68.8 766 1023 438

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 795 53.0 80.5 46.7 147 1044 68.8 766 1023 438

Queue Length 50th (ft) 47 805 180 937 78 120 26 214 294 86

Queue Length 95th (ft) #157 873 mi8t mot3 m78 190 60  #428 #4086 160

Internal Link Dist {ft) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 144 114

Base Capacity {vph) 102 2205 320 2556 858 182 241 355 514 369

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

Reduced v/c Ratio 0.79 0.91 0.91 0.96 0.26 0.57 0.10 0.96 0.94 0.34

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 0 {0%), Referenced to phase 22WBT and 6:EBTL, Start of Yellow

Natural Cycle: 130

Contral Type: Actuated-Coordinated

# 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: SW 20th Ave Rd & CR 484
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ATTACHMENT D D-169

HCM 6th Signalized Intersection Summary Background Conditions w/ Improvements
3: SW 20th Ave Rd & CR 484 Timing Plan; PM Peak Hour
Ay ¢ NN 2N S

M

Lane Configurations ¥ M WM r 5 0 r W b

Traffic Volume (veh/h) B 1797 67 2710 2273 209 96 23 317 448 46 72
Future Volume (veh/h) 75 1797 67 270 2213 209 96 23 n7 448 46 72
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1811 1811 1811 1841 1841 1841 1737 1737 1737 4707 1707 1707
Adj Flow Rate, vehth 81 1932 69 290 2444 225 103 25 144 482 49 77
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 093 0.93
Percent Heavy Veh, % 6 6 6 4 4 4 11 11 1 13 13 13
Cap, veh/h 116 2368 84 319 2744 851 121 192 163 514 125 197
Arive On Green 0.04 0.64 0.64 012 0.73 0.73 0.07 0.1 0.1 0.16 0.21 0.21
Sat Flow, vehth 1725 4901 176 3401 5025 1560 1654 1737 1472 3155 598 940
Grp Volume(v), veh/h 81 1298 703 290 2444 225 103 25 144 482 0 126
Grp Sat Flow(s),veh/h/in 1725 1648 1780 1700 1675 1560 1654 1737 1472 1577 0 1538
Q Serve(g_s), s 43 53.2 535 15.2 68.1 8.8 114 23 174 272 0.0 12.7
Cycle Q Clear(g_c), s 43 53.2 535 15.2 68.1 8.8 111 23 174 212 0.0 127
Prop In Lane 1.00 0.10 1.00 1.00 1.00 1.00 1.00 0.61
Lane Grp Cap(c), veh/h 115 1593 860 318 274 851 121 192 163 514 0 322
VIC Ratio(X) 0.70 0.82 0.82 0.91 0.89 0.26 0.85 0.13 0.89 0.94 0.00 0.39
Avail Cap{c_a), vehth 115 1593 860 319 274 851 186 245 208 524 0 322
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(f) 0.72 0.72 0.72 0.09 0.09 0.09 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), sfveh 393 26.1 26.2 780 206 124 825 723 78.9 744 0.0 61.3
Incr Delay (d2), sfveh 14.0 34 6.3 4.0 05 0.1 20.2 06 344 245 00 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yile BackOfQ(50%),veh/in 22 18.7 209 6.6 209 3.0 54 141 8.2 12.8 0.0 52
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 53.3 296 324 820 211 125 1027 729 1134 98.9 0.0 62.9
LnGrp LOS D C C F C B F E F F A E
Approach Vol, veh/h 2082 2959 272 608
Approach Delay, siveh 35 26.4 105.6 91.5
Approach LOS C C F F

G+Y+R0)

Phs Duration { ), 5

Change Period (Y+Rc), s 45 6.6
Max Green Setting (Gmax), s 20.2 36.7
Max Q Clear Time (g_c+{1), s 131 14.7
Green Ext Time (p_¢), s 0.1 1.2

HCM 6th Ctrl Delay 385
HCM 6th LOS D

User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-171

Lanes, Volumes, Timings Buildout Conditions
1: Marion Oaks Blvd & CR 484 Timing Plan: PM Peak Hour
- N ¢« T N 7

ou
Lane Configurations 4 w44 L
Traffic Volume {vph) 1269 227 714 1542 151 520
Future Volume {vph) 1269 227 714 1542 151 520
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 6% 6% 4% 4% 4% 4%
Adj. Flow (vph) 1322 236 744 1606 157 542
Shared Lane Traffic {%)
Lane Group Flow (vph) 15588 0 744 1606 157 542
Turn Type NA Prot NA Prot pm+ov
Protected Phases 6 5 2 4 5
Permitted Phases 4
Detector Phase 6 5 2 4 5
Switch Phase
Minimum Initial (s) 15.0 10.0 15.0 10.0 10.0
Minimum Split (s} 21.8 16.8 218 18.5 16.8
Total Split (s} 87.0 53.0 1400 40.0 53.0
Total Split (%) 48.3% 284% T1.8% 222% 294%
Yellow Time (s) 48 48 4.8 48 43
All-Red Time (s) 20 20 20 37 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time {s) 6.8 6.8 6.8 8.5 6.8
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min None Min  None  None
v/c Ratio 0.95 0.87 0.59 0.74 0.46
Control Delay 53.9 714 8.7 90.6 320
Queue Delay 0.0 0.0 0.0 00 0.0
Total Delay 539 714 87 90.6 320
Queue Length 50th (ft) 861 399 326 169 218
Queue Length 95th (ft) #1144 508 466 256 275
Internat Link Dist (ft) 1332 3183 1673
Turn Bay Length {ft) 360 114
Base Capacity (vph) 1635 949 2820 333 1266
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced vic Ratio 0.95 0.78 0.57 047 043

Interser
Cycle Length: 180
Actuated Cycle Length: 164.6

Natural Cycle: 110

Contral Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Marion Oaks Blvd & CR 484

KHA Synchro 11 Report
January 2023 Page 1



ATTACHMENT D D-172

HCM 6th Signalized Intersection Summary Buildout Conditions
1: Marion Oaks Bivd & CR 484 Timing Plan: PM Peak Hour
- Y ¢ TN
Lane Configurations A b1 A4 % hid
Traffic Volume (veh/h) 1269 227 714 1542 151 520
Future Volume (veh/h) 1269 227 714 1542 151 520
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/hfin 1811 1811 1841 1841 1841 1841
Adj Flow Rate, veh/h 1322 0 744 1606 157 542
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 6 6 4 4 4 4
Cap, veh/h 1502 823 2535 300 1134
Arrive On Green 0.44 0.00 0.24 0.72 0.17 0.17
Sat Flow, veh/h 3622 0 3401 3589 1753 2745
Grp Volume(v), veh/h 1322 0 744 1606 157 542
Grp Sat Flow(s),veh/h/in 1721 0 1700 1749 1783 1373
Q Serve{g_s), s 51.6 0.0 3.2 343 12.0 212
Cycle Q Clear{g_c), s 51.6 0.0 31.2 34.3 12.0 21.2
Prop In Lane 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1502 823 2535 30 1134
VIC Ratio(X) 0.88 0.90 0.63 0.52 0.48
Avail Cap(c_a), vehih 1879 1070 3172 376 12853
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(f) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay {d), siveh 379 0.0 54.0 10.3 55.4 315
incr Delay {d2), siveh 44 0.0 89 0.3 14 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%),veh/in 218 0.0 14.1 1.5 55 17.6
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 422 0.0 62.9 10.6 56.9 318
LnGrp LOS D E B E C
Approach Vol, veh/h 1322 A 2350 699
Approach Delay, siveh 422 27.1 375
Approach LOS D C D
Phs Duration {(G+Y+Rc), s 113.3 336 423 70.9
Change Period (Y+Rc), s 6.8 *8.5 6.8 6.8
Max Green Setting (Gmax), s 133.2 *32 46.2 80.2
Max Q Clear Time (g_c+1), s 363 232 332 536

Green Ext Time {(p_¢

hs 196 1.9 24 105

HCM 6th Ctrl Delay ‘ 334
HCM 6th LOS C
Not

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection defay.
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ATTACHMENT D D-173

Lanes, Volumes, Timings Buildout Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan: PM Peak Hour

Lane Configurations % 4 % r
Traffic Volume (vph) 62 1721 1670 79 158 77
Future Volume (vph) 62 1727 1670 79 158 77
Peak Hour Factor 0.6 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) % % 4% 4% 2% 2%
Adj. Fiow {vph) 65 1799 1740 82 165 80
Shared Lane Traffic (%)

Lane Group Flow {vph} 85 1799 1822 0 165 80
Turn Type pm+pt NA NA Prot  Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase

Minimum Initial {s) 5.0 50 5.0 50 50
Mirimum Split (s} 118 225 225 225 25
Total Spiit {s) 260 1310 1050 49.0 49.0
Total Split (%) 144% 728% 58.3% 271.2% 212%
Yellow Time (s} 48 48 48 37 37
Ail-Red Time {s) 2.0 2.0 20 20 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 57 5.7
Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recalt Mode None  None  None None  None
vic Ratio 0.35 0.72 0.82 0.62 0.26
Control Delay 14.3 10.7 222 64.9 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 143 10.7 222 64.9 135
Queue Length 50th (ft) 12 354 576 132 0
Queue Length 95th (ft) 48 548 867 239 49
Internal Link Dist {ft) 3183 3132 3021

Turn Bay Length (ft) 144

Base Capacity (vph) 325 3110 2707 645 627
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 0.58 0.67 0.26 0.13

Inters mmar
Cycle Length: 180
Actuated Cycle Length: 125.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Splits and Phases:  2: CR 484 & SW 29th Ave Rd
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ATTACHMENT D D-174

HCM 6th Signalized Intersection Summary Buildout Conditions
2: CR 484 & SW 29th Ave Rd Timing Plan; PM Peak Hour

el 1
Lane Configurations % # M % d
Traffic Volume (veh/h) 62 1721 1670 79 158 77
Future Volume (vehrh) 62 1727 1670 79 158 77
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Waork Zone On Approach No No No
Adj Sat Flow, veh/h/in 1796 1796 1841 1841 1870 1870
Adj Flow Rate, veh/h 65 1799 1740 82 165 80
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 7 7 4 4 2 2
Cap, veh/h 211 2562 2166 101 21 188
Arrive On Green 004 075 0.64 0.64 0.12 0.12
Sat Flow, veh/h 1741 3503 3493 159 1781 1585
Grp Volume(v), veh/h 65 1799 889 933 165 80
Grp Sat Flow(s),veh/h/in 1741 1706 1749 1812 1781 1585
Q Serve(g_s), s 1.1 26.6 36.0 36.8 86 45
Cycle Q Clear(g_c), s 1.1 26.6 36.0 36.8 8.6 45
Prop In Lane 1.00 0.09 1.00 1.00
Lane Grp Cap(c), vehth 211 2562 1113 1154 211 188
VIC Ratio(X) 0.31 0.70 0.80 0.81 0.78 0.43
Avail Cap(c_a}, veh/h 481 4432 1795 1860 806 718
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(f) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 15.2 6.3 12.8 13.0 4.0 39.1
Incr Delay (d2), siveh 0.8 0.4 14 1.4 6.2 1.5
Initial Q Delay{d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ{50%}),veh/in 0.7 59 11.4 12.2 41 41
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 16.0 6.6 14.2 144 47.2 407
LnGrp LOS B A B B D D
Approach Vol, vehh 1864 1822 245
Approach Delay, siveh 7.0 143 45.0
Approach LOS A B D

170

Phs Duration (G+Y+Rc), s

Change Period (Y+Rc¢), s *5.7 6.8
Max Green Setting (Gmax), s * 43 98.2
Max Q Clear Time (g_c+1), s 10.6 38.8
Green Ext Time (p_c), s 0.7 221

i n Somn
HCM 6th Ctrd Delay 127
HCM 6th LOS B
Notes

User approved volume balancing among the fanes for tuming movement.
User approved ignoring U-Tuming movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

KHA Synchro 11 Report
January 2023 Page 4



ATTACHMENT D D-175

Lanes, Volumes, Timings Buildout Conditions

3: SW 20th Ave Rd & CR 484 Timing Plan; PM Peak Hour
= T2 el N N B S 4

Lane Configurations N Mh W A4 I % 4 f MW B

Traffic Volume (vph) 88 1906 67 270 2294 312 96 23 37 631 46 131

Future Volume (vph) 83 1906 67 2710 2294 312 96 23 37 631 46 131

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 093 0.93 093

Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 1% 11% 1% 18% 18%  18%

Adj. Flow {vph) 95 2048 72 290 2467 335 103 25 34 678 49 141

Shared Lane Traffic (%)

Lane Group Fiow {vph) 95 2121 0 290 2467 335 103 25 341 678 190 0

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

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 2 4

Detector Phase 1 6 5 2 2 7 4 4 3 8

Switch Phase

Minimum Initial (s) 5.0 15.0 10.0 15.0 15.0 50 10.0 10.0 5.0 10.0

Minimum Split (s) 12.0 21.9 17.3 219 219 95 16.6 16.6 1.4 16.6

Total Spiit (s} 13.0 88.0 23.0 98.0 98.0 220 220 220 47.0 47.0

Total Split (%) 72% 48.9% 128% 54.4% 544% 122% 122% 122% 261% 26.1%

Yellow Time (s) 48 49 48 49 49 35 40 49 35 40

All-Red Time {s) 22 20 25 20 20 1.0 26 26 26 26

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) 7.0 6.9 73 6.9 6.9 45 6.6 6.6 6.1 6.6

Lead/Lag Lead Lag Lead Lag tag  Lead Lag Llag  Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min C-Min None None None None None

v/c Ratio 0.99 0.97 1.01 1.00 040 0.75 0.17 1.20 1.01 0.48

Controf Delay 126.1 60.5 114.8 54.4 187 1110 795 1487 1037 405

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 126.1 80.5 114.8 54.4 187 1110 795 1487 1037 405

Queue Length 50th (ft) 65 886 ~183 1093 159 120 28 ~288  ~421 120

Queue Length 95th (ft) #01 #8713 #2656 m#157  m182  #196 64  #505  #561 210

Internal Link Dist (ft) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 144 114

Base Capacity (vph) 96 2195 288 2476 834 158 146 284 674 395

Starvation Cap Reducin 0 0 0 0 0 0 0 0 0 0

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

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

Reduced vic Ratio 0.99 0.97 1.01 1.00 0.40 0.65 0.17 1.20 1.01 0.48

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow

Natural Cycle: 150

Control Type: Actuated-Coordinated

~ 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:  3: SW 20th Ave Rd & CR 484
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ATTACHMENT D D-176

HCM 6th Signalized Intersection Summary Buildout Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour
A ey ¢ AN 2 M S
ovemen | B
Lane Configurations N #Mb 5 M r % ) f " b
Traffic Volume (veh/h) 88 1906 67 270 2294 312 96 23 N7 631 46 13
Future Volume (veh/h) 88 1906 67 270 2294 312 96 23 317 631 46 131
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No Ne No
Adj Sat Flow, veh/h/in 1811 1811 1811 1811 1811 1811 1737 1737 1737 1633 1633 1633
Adj Flow Rate, veh/h 95 2049 69 290 2467 335 103 25 144 678 49 141
Peak Hour Factor 0.93 093 083 093 0.93 0.93 093 093 0.93 0.93 093 093
Percent Heavy Veh, % 6 6 6 6 6 6 1 11 11 18 18 18
Cap, veh/h 99 2213 74 292 2502 777 120 149 126 686 93 266
Arrive On Green 0.04 0.60 060 012 0.67 0.67 007  0.09 0.09 0.23 025 025
Sat Flow, veh/h 1725 4912 165 3346 4044 1535 1854 1737 1472 3018 372 1089
Grp Volume(v), veh/h 95 13713 745 290 2467 335 103 25 144 678 0 190
Grp Sat Flow(s),veh/hfin 1725 1648 1781 1673 1648 1535 1654 1737 1472 1509 0 1441
Q Serve(g_s), s 55 674 67.9 15.6 87.3 18.1 111 24 15.4 403 00 205
Cycle Q Clear(g_¢c), s 55 67.4 67.9 15.6 87.3 18.1 11 24 15.4 40.3 060 205
Prop In Lane 1.00 0.09 1.00 1.00 1.00 1.00 1.00 0.74
Lane Grp Cap(c), veh/h 99 1485 803 202 2502 1 120 149 126 686 0 359
V/C Ratio(X) 0.95 0.92 093 099 099 043 086 017 1.14 0.99 000 053
Avail Cap(c_a), vehth 99 1485 803 292 2502 7 161 149 126 686 0 359
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 064 064 064 047 047 047 1.00 1.00 1.00 1.00 000  1.00
Uniform Delay (d), siveh 434 333 334 795 2.8 175 825 764 823 69.3 00 585
Incr Delay (d2), s/veh 58.9 78 1341 344 85 038 274 1.1 1239 315 0.0 28
Initial Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 38 251 286 79 306 6.1 57 11 10.2 18.6 0.0 78
Unsig. Movement Delay, siveh
LnGrp Delay{d},s/veh 102.3 44 466 1139 383 183 1099 775 2062 1008 00 612
LnGrp LOS F D D F D B £ E F F A E
Approach Vol, veh/h 2213 3092 272 868
Approach Delay, siveh 45.6 43.2 157.9 921
Approach LOS D D F F

Phs Duration {G+Y+Rc), s 13.0

Change Period (Y+Rc), s *7 6.1 6.9 45 6.6
Max Green Setting (Gmax), s *6 409 811 175 404
Max Q Clear Time {g_c+1), s 7.5 423 69.9 13.1 225
Green Ext Time (p_¢), s 0.0 0.0 10.5 0.1 1.8

HCM 6th Ctr Delay 554
HCM 6th LOS E

Notes
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-177

Lanes, Volumes, Timings Buildout Conditions
4:1-75 SB Off-Ramp & CR 484 Timing Plan; PM Peak Hour

] !
Lane Configurations [1ES LY % g
Traffic Volume {vph) 0 2216 494 139 2134 0 0 0 0 380 0 753
Future Volume (vph) 0 2216 494 139 2134 0 0 0 0 380 0 753
Peak Hour Factor 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 10% 10% 6% 6% 6% 0% 0% 0% 8% 8% 8%
Adj. Flow (vph) 0 2409 537 151 2320 0 0 0 0 413 0 818
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 2946 0 151 2320 0 0 0 0 206 207 818
Turn Type NA Prot NA Split NA Prot
Protected Phases 6 5 2 4 4 4
Permitted Phases
Detector Phase 6 5 2 4 4 4
Switch Phase
Minimum Initial (s) 18.0 70 18.0 7.0 7.0 7.0
Minimum Split (s) 254 17.9 254 18.3 18.3 18.3
Total Split (s) 93.0 270 1200 60.0 60.0 60.0
Tota! Split (%) 51.7% 15.0% 66.7% 333%  333%  333%
Yellow Time (s) 54 54 54 41 41 41
Ali-Red Time (s) 20 20 20 29 29 29
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 74 74 74 7.0 7.0 7.0
Lead/lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode Min Min  C-Min None  None  None
v/c Ratio 1.06 0.85 0.76 0.43 0.44 0.98
Control Delay 64.5 84.2 19.3 547 54.7 824
Queue Delay 15.8 0.0 22 0.0 0.0 0.0
Total Delay 80.2 84.2 215 54.7 547 824
Queue Length 50th (ft) ~1102 164 356 209 210 514
Queue Length 95th (ft) mi#1091 m206 444 302 303  #76
Internal Link Dist (ft) 1240 424 1185 1125
Turn Bay Length (ft) 325 475
Base Capacity (vph) 2771 185 3060 474 474 836
Starvation Cap Reducin 0 0 571 0 0 0
Spiltback Cap Reductn 146 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.12 0.82 0.93 043 0.44 0.98

Inke umman
Cycle Length: 180
Actuated Cycle Length: 180
Offset: 58 (32%), Referenced to phase 22WBT, Start of Yellow
Natural Cycle: 140
Controt Type: Actuated-Coordinated
~ 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: _ 4: 1-75 SB Off-Ramp & CR 484
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ATTACHMENT D D-178

HCM 6th Signalized Intersection Summary Buildout Conditions
4: 1-75 SB Off-Ramp & CR 484 Timing Plan; PM Peak Hour

Lane Configurations [iiS L) % 4
Traffic Volume (veh/h) 0 2216 494 139 2134 0 0 0 ] 380 0 753
Future Volume (veh/h) 0 2216 494 138 2134 0 0 0 0 380 0 753
Initial Q {Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 0 1752 1752 1811 1811 0 1781 1781 1781
Adj Flow Rate, veh/h 0 2409 0 151 2320 0 413 0 818
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 10 10 6 6 0 8 8 8
Cap, veh/h 0 2718 245 3135 0 971 0 864
Arrive On Green 0.00 0.60 0.00 0.19 0.84 0.00 0.29 0.00 0.29
Sat Flow, veh/h 0 6517 0 1725 5107 0 3393 0 3019
Grp Volume{v), veh/h 0 2409 0 151 2320 0 413 0 818
Grp Sat Flow{s),veh/h/in 0 1507 0 1725 1648 0 1697 0 1510
Q Serve(g_s), s 0.0 615 0.0 14.5 35.2 0.0 17.8 0.0 478
Cycle Q Clear(g_c), s 0.0 615 0.0 14.5 352 6.0 17.8 0.0 478
Prop In Lane 0.00 0.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), vehih 0 2718 245 335 0 971 0 864
VIC Ratio(X) 0.00 0.89 0.62 074 0.00 043 0.00 0.95
Avail Cap(c_a), veh/h 0 2866 245 3135 0 999 0 889
HCM Platoon Ratio 1.00 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00
Upstream Filter(i) 0.00 0.09 0.00 0.34 0.34 0.00 1.00 0.00 1.00
Uniform Delay {d), siveh 0.0 321 0.0 68.5 79 0.0 52.2 0.0 62.9
Incr Delay (d2), siveh 0.0 0.3 0.0 19 0.6 0.0 0.3 0.0 18.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ite BackOfQ(50%),veh/in 0.0 19.7 0.0 6.2 6.5 0.0 7.7 0.0 372
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 0.0 324 0.0 704 85 0.0 525 0.0 81.3
LnGrp LOS A C E A A D A F
Approach Vol, veh/h 2409 A 2471 1231
Approach Delay, siveh 324 12.3 "7

Approach LOS C B E

Phs Duration (G+Y+Rc), s 121.5 58.5 329 88.6
Change Period (Y+Rc), s 74 7.0 74 74
Max Green Setting (Gmax), s 112.6 53.0 19.6 85.6
Max Q Clear Time (g_c+1), s 372 49.8 16.5 63.5
Green Ext Time (p_c), s 375 1.7 0.2 17.7

HCM 6th Ctr Delay 322
HCM 6th LOS c

Nok

User approved volume balancing among the lanes for tuming movement.
User approved ignoring U-Tuming movement.
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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ATTACHMENT D D-179

Lanes, Volumes, Timings Buildout Conditions

5: |-75 NB Off-Ramp & CR 484 Timing Plan: PM Peak Hour
S T Y . S

Lane Configurations L 44 44 r % 4 r

Traffic Volume {vph) 547 2001 0 0 1702 285 542 0 270 0 0 0

Future Volume (vph) 547 2001 0 0 1702 285 542 0 270 0 0 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 096 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 1% 1% 11% 0% 0% 0%

Adj. Flow (vph) 570 2084 0 0 1773 297 565 0 281 0 0 0

Shared Lane Traffic {%) 50%

Lane Group Flow (vph) 570 2084 0 0 1773 297 282 283 281 0 0 0

Turn Type Prot NA NA  Perm Split NA  Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 4

Detector Phase 1 6 2 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 20.0 20.0 200 7.0 70 70

Minimum Spiit (s) 14.2 26.9 26.9 269 135 13.5 135

Total Split (s) 510 1300 79.0 79.0 50.0 §0.0 50.0

Total Split (%) 283% 722% 43.9% 439% 278% 27.8% 27.8%

Yellow Time (s} 49 49 49 49 4.1 4.1 44

All-Red Time (s) 23 20 20 20 24 24 24

Lost Time Adjust (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.2 6.9 6.9 6.9 6.5 6.5 6.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Max  C-Min C-Min  C-Min None None  None

vlc Ratio 0.68 0.89 0.90 044 0.82 0.83 0.75

Control Delay 704 16.6 450 174 85.8 86.1 61.8

Queue Delay 1.0 46.1 0.0 0.0 05 0.6 0.0

Total Delay 714 627 450 174 86.4 86.7 61.8

Queue Length 50th (ft) 272 1370 741 78 329 330 237

Queue Length 85th (ft) m262 m1309 672 123 455 457 355

Internal Link Dist (ft) 424 1M 1111 1102

Tum Bay Length (ft}) 144 320 320

Base Capacity (vph) 843 2329 1978 677 373 3 402

Starvation Cap Reductn 98 482 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 9 9 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.77 1.13 0.90 0.44 0.77 0.78 0.70

L Stig
Cycle Length: 180
Actuated Cycle Length: 180

Offset: 65 (36%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

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

Splits and Phases:  5:1-75 NB Off-Ramp & CR 484
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ATTACHMENT D D-180

HCM 6th Signalized Intersection Summary Buildout Conditions

5: I-75 NB Off-Ramp & CR 484 Timing Plan: PM Peak Hour
O T 2 e N N . S

Lane Configurations s 4 444 l % 4 [

Traffic Volume (veh/h) 547 2001 0 0 1702 285 542 0 270 0 0 0

Future Volume (veh/h) 547 2001 0 0 1702 285 542 0 270 0 0 0

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/hfin 1767 1767 0 0 1826 1826 1737 1737 AT¥

Adj Flow Rate, veh/h 570 2084 0 0 1773 0 565 0 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 09 096 0.96

Percent Heavy Veh, % 9 ] 0 0 5 5 11 11 1

Cap, veh/h 794 2449 0 0 2225 648 0

Arrive On Green 0.24 0.73 0.00 0.00 0.89 0.00 0.20 0.00 0.00

Sat Flow, veh/h 3264 3445 0 0 5149 1547 3309 0 1472

Grp Volume(v), veh/h 570 2084 0 0 1773 0 565 0 0

Grp Sat Flow{s),vehih/in 1632 1678 0 0 1662 1547 1654 0 1472

Q Serve(g_s), s 28.8 797 0.0 0.0 238 0.0 298 0.0 0.0

Cycle Q Clear{g_c), s 28.8 797 0.0 0.0 238 0.0 298 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 794 2449 0 0 2225 648 0

VIC Ratio(X) 0.72 0.85 0.00 0.00 0.80 0.87 0.00

Avail Cap(c_a), veh/h 794 2449 0 0 2225 800 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter{l) 0.09 0.09 0.00 0.00 0.55 0.00 100 0.0 0.00

Uniform Delay (d), siveh 624 173 0.0 0.0 6.6 0.0 702 0.0 0.0

incr Delay (d2), siveh 05 04 0.0 0.0 17 0.0 10.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Yle BackOfQ(50%),vehiln 11.9 275 0.0 0.0 33 0.0 13.6 0.0 0.0

Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 629 17.7 0.0 0.0 83 0.0 81.1 0.0 0.0

LnGrp LOS E B A A A F A

Approach Vol, veh/h 2654 1773 A 565 A

Approach Delay, s/veh 274 8.3 81.1

Approach LOS c A F

Phs Duration {G+Y+Rc), s 51.0 87.3 4.7

Change Period (Y+Rc), s *712 6.9 6.5
Max Green Setting (Gmax), s *44 72.1 435
Max Q Clear Time (g_c+I1), s 30.8 258 318

Green Ext Time (p_c), s 27 26.8 34

HCM 6th Ctrl Delay T %7
HCM 6th LOS c

Notes

User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Tumning movement.

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection defay.
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ATTACHMENT D D-181

Lanes, Volumes, Timings Buildout Conditions
6: CR 475A & CR 484 Timing Plan: PM Peak Hour
T L N A T
R
Lane Configurations LT YN % Ab %% T.) % 4 r
Traffic Volume (vph) M7 1627 225 11 1271 27 263 49 9 80 42 282
Future Volume {vph) M7 1627 225 11 1271 27 263 49 9 80 42 282
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.98 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 8% 8% 8% 7% 7% % 4% 4% 4% 5% 5% 5%
Adj. Flow {vph) 320 1643 227 11 1284 27 266 49 ] 81 42 285
Shared Lane Traffic (%)
Lane Group Flow (vph) 320 1870 0 1 1311 0 266 58 0 81 42 285
Turn Type Prot NA pm-pt NA Prot NA pm-+pt NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 6.0 15.0 6.0 15.0 6.0 10.0 6.0 10.0 10.0
Minimum Split (s) 175 218 17.5 21.9 17.5 16.9 175 16.9 16.9
Total Spiit (s) 29.0 97.0 18.0 86.0 340 39.0 26.0 31.0 310
Total Split (%) 16.1% 53.9% 10.0% 47.8% 189% 21.7% 144% 172% 17.2%
Yellow Time (s) 49 49 48 49 4.9 49 49 49 49
All-Red Time (s) 298 29 28 20 22 20 241 20 20
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) 78 6.9 76 6.9 7.4 6.9 70 6.9 6.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  C-Min None  C-Min None  None None  None  None
vic Ratio 0.81 0.88 0.1 0.76 073 0.25 0.30 0.24 0.86
Control Delay 103.2 19.7 17.3 40.2 895 64.4 55.0 759 48.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.2 19.7 17.3 40.2 895 64.4 §5.0 75.9 48.0
Queue Length 50th (ft) 205 276 4 645 159 58 77 47 101
Queue Length 95th (ft) m220 #1422 15 851 207 101 115 87 212
Internat Link Dist (ft) 17 10343 554 865
Turn Bay Length (ft) 295 360 270 114 114
Base Capacity (vph) 406 2132 137 1732 503 328 314 247 384
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.88 0.08 0.76 0.53 0.18 0.26 017 0.74

Inters Un

Cycle Length: 180

Actuated Cycle Length: 180

Offset: 58 (32%), Referenced to phase 2:EBT and 6:WBTL, Start of Yellow

Natural Cycle: 150

Contro! Type: Actuated-Coordinated

# 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: CR 475A & CR 484

KHA Synchro 11 Report
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ATTACHMENT D D-182

HCM 6th Signalized Intersection Summary Buildout Conditions
6: CR 475A & CR 484 Timing Plan: PM Peak Hour
Ay v AN 2
Lane Configurations L L TS N xy S 4
Traffic Volume (veh/h) M7 1627 225 1271 27 283 49 9 42 282
Future Volume (vehth) M7 1627 225 1271 27 263 49 ] 42 282
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 1.00 I 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 . 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1781 1781 1781 1796 1796 1796 1841 1841 1841 1826 1826 1826
Adj Flow Rate, veh/h 320 1643 208 11 1284 26 266 49 8 81 42 189
Peak Hour Factor . 099 0.99 0.99 0.99 0.99 0.99 099 099 0.99 0.99 099 0989
Percent Heavy Veh, % 8 8 8 7 7 7 4 4 4 5 5 5
Cap, veh/h 353 1828 227 186 1742 35 313 268 44 302 241 204
Arrive On Green 0.21 1.00 1.00 0.01 0.51 0.51 0.09 017 0.17 0.05 013 013
Sat Flow, veh/h 3291 3029 771 34 63 3401 1543 252 1739 1826 1547
Grp Volume(v), veh/h 320 905 946 11 640 670 266 0 57 81 42 189
Grp Sat Flow{s),veh/h/in 1646 1692 1714 1711 1706 1784 1700 0 1795 1738 1826 1547
Q Serve(g_s), s 171 0.0 0.0 0.6 53.0 53.1 13.9 0.0 49 72 37 217
Cycle Q Clear{g_c), s 174 0.0 0.0 0.6 53.0 53.1 138 0.0 49 72 37 217
Prop In Lane 1.00 0.22 1.00 0.04 1.00 0.14 1.00 1.00
Lane Grp Cap(c), veh/h 353 1021 1034 186 869 908 313 0 312 302 241 204
VIC Ratio(X) 091 0.89 0.91 0.06 0.74 0.74 085 0.0 0.18 0.27 0.17 0.92
Avail Cap(c_a), veh'h 388 1021 1034 261 869 908 508 0 320 397 244 207
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 0.36 0.36 0.36 0.37 0.37 0.37 1.00  0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 69.8 0.0 0.0 206 347 347 80.5 0.0 634 63.0 69.4 772
Incr Delay (d2), siveh 10.3 45 58 0.0 21 20 75 0.0 03 05 03 418
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 6.9 1.3 1.7 0.2 220 23.0 6.5 0.0 23 33 1.8 1.1
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 80.2 45 58 206 368 36.7 880 0.0 63.7 635 69.7 1191
LnGip LOS F A A C D D F A E E E F
Approach Vol, veh/h 2171 1321 323 312
Approach Delay, s/veh 16.2 36.6 83.7 98.0
Approach LOS B D F F

Phs Duration (G+Y+R¢), s 101 1155 236 307 271 98.6 16.1 38.2
Change Period {Y+Rc), s *7.6 68  *71 6.9 78 6.9 7.0 6.9
Max Green Setting (Gmax), s 10 90.1 27 241 212 79.1 19.0 321
Max Q Clear Time (g_c+1), s 26 20 15.9 23.7 191 56.1 9.2 69
Green Ext Time {p_c), s 0.0 522 07 0.0 0.2 14.3 0.1 0.2

HCM 6th Ctr Delay 342
HCM 6th LOS c

User approved ignoring U-Tuming movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D

Lanes, Volumes, Timings
7: CR475 & CR 484

D-183

Buildout Conditions
Timing Plan: PM Peak Hour

A
Lane Configurations %
Traffic Volume (vph) 17
Future Volume {vph) "7
Peak Hour Factor 0.96
Heavy Vehicles (%) %
Adj. Flow {vph) 122
Shared Lane Traffic (%)
Lane Group Flow (vph) 122
Turn Type prn+pt
Protected Phases 1
Permitted Phases 6
Detector Phase 1
Switch Phase
Minimum Initial {s) 8.0
Minimum Split (s) 17.6
Total Spiit (s) 346
Total Split (%) 22.3%
Yellow Time (s) 55
All-Red Time {s) 4.1
Lost Time Adjust (s) 0.0
Total Lost Time (s) 9.6
Lead/Lag Lead
Lead-Lag Optimize? Yes
Recall Mode None
vic Ratio 0.61
Control Delay 39.8
Queue Delay 0.0
Total Delay 39.8
Queue Length 50th (ft) 56
Queue Length 85th (ft) 131
Internal Link Dist (ft)
Turn Bay Length (ft) 144
Base Capacity (vph) 361
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.34

Int Umm:
Cycle Length: 155.5
Actuated Cycle Length: 133.3

Natural Cycle: 120

Control Type: Actuated-Uncoordinated

—

4
1461

1461
0.96

%
1522

1522
NA

17.0
247
64.0
41.2%
5.7
20
0.0
11
Lag
Yes
Min
1.01
63.9

639
~775
#1045

10343

¥

r
121
121
096
7%
126

126
Perm

6
6

17.0
247
64.0
41.2%
57
20

~ 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:  7: CR 475 & CR 484

<

\
67
67

096
6%
70

70
pm-+pt
5

2

5

8.0
16.5
285

18.3%

A
1075
1075
0.96

6%
1120

1203
NA
2

2

17.0
247
579
37.2%

AN

%
80 17
80 117
0.96 0.96
6% %
83 122

0 122 214

pm+pt NA

7 4
4

7 4

8.0 8.0

18.0 16.2

29.0 340

18.6% 21.9%

55 55

45 27

0.0 0.0

10.0 8.2

Lead Lag

Yes Yes

None  None

0.47 0.69

40.0 59.2

0.0 0.0

40.0 59.2

77 160

133 263

1031
144

335 359

0 0

0 0

0 0

0.36 0.60

KHA
January 2023
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ATTACHMENT D D-184

HCM 6th Signalized Intersection Summary Buildout Conditions
7:CR 475 & CR 484 Timing Plan: PM Peak Hour
ST R N Y SR
Lane Configurations k| 44 1 S b
Traffic Volume (veh/h) 117 1461 121 67 1075 80 126 80 150 73
Future Volume (veh/h) 117 1461 121 67 1075 80 126 80 150 73
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1796 1796 1796 1811 1811 1811 1796 1796 1796 1870 1870 1870
Adj Flow Rate, veh/h 122 1522 83 70 1120 77 122 131 0 77 156 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 096 096
Percent Heavy Veh, % 7 7 7 6 6 6 7 7 7 2 2 2
Cap, veh/h 250 1586 707 185 1492 102 221 217 234 192
Arrive On Green 0.07 0.46 0.46 0.07 0.46 0.46 0.08 0.12 0.00 0.06 010 0.00
Sat Flow, veh/h 1711 3413 1522 1725 3267 224 1M1 1796 0 1781 1870 0
Grp Volume(v), veh/h 122 1522 83 70 590 607 122 131 0 77 156 0
Grp Sat Flow{s),veh/h/in 1711 1706 1522 1725 1720 1771t 1711 1796 0 1781 1870 0
Q Serve(g_s), s 44 51.7 37 24 340 341 75 8.3 0.0 45 9.8 0.0
Cycle Q Clear(g_c), s 44 517 37 24 340 341 75 8.3 0.0 45 9.8 0.0
Prop in Lane 1.00 1.00 1.00 0.13 1.00 0.00 1.00 0.00
Lane Grp Cap(c), veh/h 250 1586 707 185 786 808 221 217 234 192
VIC Ratio(X) 0.49 0.96 0.12 0.38 0.75 0.75 0.55 0.60 0.33 0.81
Avail Cap(c_a), veh/h 434 1601 714 358 786 808 356 386 407 402
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(f) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), siveh 214 31.0 18.2 264 270 270 437 50.1 0.0 440 527 0.0
Incr Delay (d2), siveh 1.5 14.1 0.1 1.3 4.1 40 22 27 0.0 1.0 8.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yile BackOfQ{50%),veh/in 17 2241 12 09 135 13.9 32 37 0.0 20 4.8 0.0
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 229 451 18.3 a7 310 309 458 52.8 0.0 450 60.8 0.0
LnGrmp LOS C D B C C c D D D E
Approach Vol, veh/h 1721 1267 253 A 233 A
Approach Delay, siveh 423 308 49.4 55.5
Approach LOS D C D E

Phs Duration (G+Y+Rgc), s 17.5 62.5 174 227 16.5 63.5 19.5 205
Change Period (Y+Rc), s *9.6 77 100 *82 85 17 100  *82
Max Green Setting (Gmax), s *25 §0.2 19.0 *26 200 56.3 19.0 * 26
Max Q Clear Time (g_cH1),s 6.4 36.1 6.5 10.3 44 537 95 11.8
Green Ext Time (p_¢), s 03 5.9 01 0.4 0.1 2.0 0.2 0.5

Intersection Summa
HCM 6th Ctrl Delay 395

HCM 6th LOS D

No

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.

KHA Synchro 11 Report
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ATTACHMENT D

Lanes, Volumes, Timings

8: SW 29th Ave Rd & Marion Oaks Trail

D-185

Buildout Conditions
Timing Plan: PM Peak Hour

t

<

Lane Configurations &
Traffic Volume (vph) 3 27
Future Volume (vph) 3 27
Peak Hour Factor 0.81 0.81
Heavy Vehicles (%) 6% 6%
Adj. Flow {vph) 4 33
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 99

Sign Control Stop

Confro! fype: Uhmgna ized '

$ ]
50 164 67 0 70
50 164 67 0 70

62 202 83 0 86
0 0 285 0 86
Stop

Y
&
53 0 15
53 0 15
0.81 0.81 0.81
1% % %
65 0 19
0 0 19
Free

KHA
January 2023

Synchro 11 Report
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ATTACHMENT D D-186

HCM 6th TWSC Buildout Conditions
8: SW 29th Ave Rd & Marion Oaks Trail Timing Plan: PM Peak Hour

Intersee
int Delay, s/veh 11.2
Movemen = B ]
Lane Configurations & & % ] %

Traffic Vol, veh/h 3 27 50 164 67 0 70 13 53 0 15 0
Future Vol, veh/h 3 27 50 164 67 0 70 13 53 0 15 0
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 81 81 81 81 81 81 81 81 81
Heavy Vehicles, % 6 6 6 0 0 0 1 1 1 7 7

Mvmt Flow 4 33 62 202 83 0 86 16 65 0 19 0

Conflicting Flow All 281 272 19 288 240 49 19 0 0 81 0 0

Stage 1 ] 19 - 221 2 - - - - - -

Stage 2 262 253 - 67 19 - - - - - - -
Critical Hdwy 7.6 6.56 6.26 741 6.5 6.2 411 - - 4.17 - -
Critical Hdwy Stg 1 6.16 5.56 - 6.1 55 - - - - - - -
Critical Hdwy Stg 2 6.16 5.56 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3554 4054 3.354 35 4 33 2209 - - 2.263 - -
Pot Cap-1 Maneuver 663 628 1048 668 665 1025 1604 - - 1486 - -

Stage 1 990 872 - 786 724 - - - - - - -

Stage 2 734 690 - 948 884 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 572 504 1048 577 629 1025 1604 - - 1486 - -
Mov Cap-2 Maneuver 572 594 - 577 629 - - - - - - -

Stage 1 937 872 - 744 685 - - - - - - -

Stage 2 611 653 - 858 884 - - - - - - -

0 :
HCM Control Delay, s 10 16.6 3.8 0
HCMLOS B C

(vehvh) 1604 - T 813 501 1486 - -

Capacity

HCM Lane V/C Ratio 0.054 - - 0121 0483 - - -

HCM Control Delay {s) 74 - - 10 16.6 0 - -

HCM Lane LOS A - - B C A - -

HCM 95th %tile Q{veh) 0.2 - - 0.4 26 0 - -

KHA Synchro 11 Report
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D-187

Traffic Impact Analysis

Trailhead Logistics Park North
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ATTACHMENT D D-188

Lanes, Volumes, Timings Buildout Conditions w/ Improvements

3: SW 20th Ave Rd & CR 484 Timing Plan; PM Peak Hour
T e N .

Lane Configurations N M W4 il 4 rm % b

Traffic Volume (vph) 88 1906 67 2710 2294 312 23 317 631 46 131

Future Volume (vph) 88 1906 67 270 2294 312 23 317 631 46 131

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 093 0.93

Heavy Vehicles (%) 6% 6% 6% 6% 6% 6% 11% 1% 11% 18% 18% 18%

Adj. Flow {vph) 95 2049 72 290 2467 335 103 25 kL3 678 49 141

Shared Lane Traffic (%)

Lane Group Flow {vph) 95 21 0 280 2467 335 103 25 3 678 190 0

Turn Type pm+pt NA Prot NA  Pem Prot NA  pm-+ov Prot NA

Protected Phases 1 6 5 2 7 4 5 3 8

Permitted Phases 6 2 4

Detector Phase 1 6 5 2 2 7 4 5 3 8

Switch Phase

Minimum Initial (s} 5.0 15.0 10.0 15.0 15.0 5.0 10.0 10.0 50 10.0

Minimum Split (s) 12.0 219 17.3 21.9 219 1.1 16.6 17.3 111 16.6

Total Split (s} 13.0 88.0 230 98.0 98.0 220 220 23.0 470 47.0

Total Split {%) 72% 48.9% 128% 544% 544% 122% 122% 128% 2614% 26.1%

Yellow Time (s) 48 49 48 49 49 35 40 48 35 40

All-Red Time (s} 22 20 25 20 20 28 28 25 26 26

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) 7.0 6.9 73 6.9 6.9 6.1 6.6 73 6.1 6.6

Lead/Lag Lead Lag Lead Lag lag  Lead ltag lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min C-Min None None None None None

vic Ratio 0.64 0.94 0.65 0.94 0.38 0.78 0.24 0.94 1.01 0.63

Controf Delay 57.2 545 726 421 163 116.2 86.2 844 1037 50.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 572 54.5 728 421 16.3 116.2 86.2 844 1037 50.2

Queue Length 50th (ft) 61 886 181 1093 154 121 29 295  ~421 126

Queue Length 85th (ft) #73 #73 m#237 m#157  m175 #2216 65  #486  #561 214

Interna Link Dist (ft) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 144 114

Base Capacity (vph) 148 2267 445 2634 884 143 146 362 674 378

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 0.64 0.94 0.65 0.94 0.38 0.72 0.17 0.94 1.01 0.50

Cycle Length: 180

Actuated Cycle Length: 180

Offset; 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow

Natural Cycle: 150

Control Type: Actuated-Coordinated

~  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:  3: SW 20th Ave Rd & CR 484

KHA Synchro 11 Report
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ATTACHMENT D D-189

HCM 6th Signalized Intersection Summary Buildout Conditions w/ Improvements
3: SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour
O TR 2 N BV SR S 4
Lane Configurations N Me W M4 il 5 u r ™ b
Traffic Volume (veh/h) 88 1906 67 20 2294 312 96 23 37 631 46 131
Future Volume (veh/h) 88 1906 67 270 2294 312 9 23 317 631 46 131
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/hfin 1811 1811 1811 1811 1811 1811 1737 1737 1737 1633 1633 1633
Adj Flow Rate, veh/h 95 2049 69 290 2467 335 103 25 144 678 49 141
Peak Hour Factor 0.93 083 083 093 093 093 093 093 0.93 093 093 093
Percent Heavy Veh, % 6 6 6 6 6 6 1 11 1 18 18 18
Cap, veh/h 93 2213 74 292 2502 w 120 149 254 686 89 257
Arrive On Green 0.04 0.60 060  0.12 0.67 0.67 007  0.09 0.09 0.23 024 024
Sat Flow, veh/h 1725 4912 165 3346 4044 1535 1654 1737 1472 3018 372 1089
Grp Volume(v), veh/h 95 13713 745 290 2467 335 103 25 144 678 0 190
Grp Sat Flow(s),veh/h/in 1725 1648 1781 1673 1648 1535 1654 1737 1472 1509 0 1
Q Serve(g_s), s 5.5 67.4 67.9 15.6 87.3 18.1 11.1 24 15.4 403 00 208
Cycle Q Clear(g_c), s 55 674 679 156 87.3 18.1 1.1 24 15.4 40.3 00 208
Prop In Lane 1.00 0.09 1.00 1.00 1.00 1.00 1.00 0.74
Lane Grp Cap(c), veh/h 93 1485 803 292 2502 T 120 149 254 686 0 346
VIC Ratio(X) 0.95 0.92 093 099 0.99 0.43 086 0417 0.57 0.99 000 055
Avail Cap(c_a), veh/h 99 1485 803 292 2502 i 146 149 254 686 0 346
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(}) 064 064 064 047 0.47 047 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 434 333 334 795 288 17.5 826 764 68.3 69.3 00 598
Incr Delay (d2), siveh 58.9 78 13.1 344 95 08 323 11 48 315 0.0 32
Initial @ Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yle BackOfQ(50%),veh/ln 38 251 286 79 306 6.1 58 11 6.5 18.6 0.0 8.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 102.3 41 466 1139 38.3 183 149 775 731 1008 00 631
LnGrp LOS F D D F D B F E E F A E
Approach Vo, veh/h 2213 3092 272 868
Approach Delay, siveh 45.6 432 89.3 92.5

Approach LOS D D F F

Phs Duration {G+Y+Rc), s
Change Period (Y+Rc), s
Max Green Sefting (Gmax), s
Max Q Clear Time (g_c+1), s
Green Ext Time (p_¢c), s

HCM 6th Ctrl Delay 526
HCM 6th LOS D
hotes

User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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ATTACHMENT D D-191

Chapter 6: Turn Lanes and U-Turns

For driveways, medians and median openings, the placement and design of turn lanes and U-turns
are critical to avoid potential traffic safety issues. For example, a median opening placed across a
left-turn lane at an intersection could create conditions leading to a vehicular crash (See Figure 16
or Figure 17). The locating of these roadway openings is discussed in greater detail in Locating
Roadway Openings. This chapter will instead focus on where to locate and design turn lanes and
U-turns and how they relate to driveways, medians and median openings.

Exclusive right-turn lanes are useful where a combination of high roadway speeds, and high right-
turn volumes into a driveway are expected. Congestion on the roadway may also be a good reason
to use an exclusive right-turn lane. If properly built, they remove the turning vehicle from the through
lanes, thereby decreasing the operational and safety impact of right turning vehicles on the through
traffic.

Previous requirements in Standard Index 301 were removed and placed into FDM 212 -~
Intersections. There is no specific guidance on warrants for right-turn lanes based on number of
turns in and out of unsignalized driveways, but the guidelines in this chapter were developed to
assist in the decision-making process. FDM 212 does contain the standards needed to design right-
turn lanes.

Lo

5.2.1 When to Consider Exclusive Right-Turm Lanes

Here are some additional situations when adding an exclusive right-turn lane may be required:

= Facilities having a high volume of buses, trucks or trailers (2 or 3 per hour)

¢ Poor internal site design of a driveway facility causing potential backups in the through
lanes

e Heavier than normal peak flows on the main roadway

e Very high operating speeds (such as 55 mph or above) and in rural locations where
turns are not expected by through drivers

e Highways with curves or hills where sight distance is impacted

e Gated entrances

e Crash experience, especially rear end collisions ,

e Intersections or driveways just after signalized intersections where acceleration or driver
expectancy would make a separate right-turn lane desirable

e Severe skewed angle of intersection requiring right-turn vehicle to slow greatly




ATTACHMENT D D-192

FDOT Access Management Guidebook

When Not to Consider Exclusive Right-Turn Lanes

* Dense or built-out corridors with limited space

e Right-turn lane that would negatively impact pedestrians or bicyclists

= Vehicular movements from driveways or median openings that cross the right-turn lane
resulting in multiple threat crashes

s Context classifications C2T, C4, C5, or C6

When Exclusive Right-Turn Lanes are Beneficial

There are instances when adding an exclusive right-turn fane for unsignalized driveways are
beneficial to traffic operations and safety. Table 27 provides some guidance for this situation based
on the speed limit of the roadway and how many right turns occur per hour. Locations where the
Auto and Truck Modal Emphasis is "High" may be appropriate for consideration of Exclusive Right
Turn Lanes.

Table 27 — Recommended Guidelines for Exclusive Right-Turn Lanes to Unsignalized Driveway'°

45 mph or less 80 — 125"

Over 45 mph 35552

Note: A posted speed limif of 45 mph may be used with these thresholds if the operating speeds are known to be over 45 mph during the time of
peak right turn demand.

Note on Iraffic projections: Projecting furning volumes is, at best, a knowledgeable estimate. Keep this in mind especially if the projections of right
turns are close to meeting the guidelines. In that case, consider requiring the tum lane.

1 The lower threshold of 80 right-furn vehicles per hour would be most used for higher volume (greater than 600 vehicles per hour, per lane in one
direction on the major roadway) or two-lane roads where lateral movement is restricted. The 125 right-tum vehicles per hour upper threshold
would be most appropriate on lower volume roadways, multilane highways, or driveways with a large entry radius (50 feet or greater).

2 The lower threshold of 35 right-turn vehicles per hour would be most appropriately used on higher volume two-lane roadways where laleral
movement is restricted. The 55 right-turn vehicles per hour upper threshold would be most appropriate on lower volume roadways, multilane
highways, or driveways with large entry radius (50 feet or greater).

Sowrce. NCHRP Report 420 (Impacts of Access Management Techniques)

These recommendations are primarily based on the research done in NCHRP Report 420, Impacts
of Access Management Technigues, Chapter 4 — Unsignalized Access Spacing (Technigue 18),
and Use of Speed Differential as a Measure to Evaluate the Need for Right-Turn Deceleration Lane
at Unsignalized Intersections.

In the NCHRP Report 420, the observed high-speed roads, 30 to 40 right-turn vehicles per hour
caused evasive maneuvers on 5 - 10 percent of the following through vehicles. For lower speed
roadways, 80 to 110 right-turn vehicles caused 15:-- 20 percent of the following through vehicles to
make evasive maneuvers. The choice of acceptable percentages of through vehicles impacted is
a decision based on reasonable expectations of the different roadways.

In this study, by modeling speed differentials, a better understanding of the impacts of through
volume and driveway radius was discovered.

0 May not be appropriate for signalized locations where signal phasing plays an important role in determining
the need for right turn lanes.
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AM Peak Hour, Buildout - SW 29th Ave Rd at Marion Oaks Trail

Figure 2 - 6. Guideline for determining the need for a major-road right-turn bay at a two-way stop-controlled intersection.

INPUT
Roadway geometry: {

2-lane roadw ay ::J

Variable

Major-road speed, mph:

[IMajor-road volume (one direction), veh/h:

L[B_l_ght-turn volume, veh/h:

OQUTPUT

Variable

Value

Limiting right-turn volume, veh/h:

22786

Guidance for determining the need for a major-road
right-turn bay for a 2-lane roadway:

Do NOT add right-turn bay.

Right-Turn Volume, veh/h

140

120

\ Add right - turn ba:

100

80

60

40

20

I l ‘ \“

0
200

400 600 800 1000 1200 1400 1600

Major-Road Volume (one direction), veh/h
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PM Peak Hour, Buildout - SW 29th Ave Rd at Marion Oaks Trail

Figure 2 - 6. Guideline for determining the need for a major-road right-turn bay at a two-way stop-controlled intersection.

INPUT
Roadway geometry: i 2-lane roadw ay -
Variable g \
Major-road speed, mph: £ 120
{[Major-road volume (one direction), veh/h: > \
ILF_(__ight-turn volume, veh/h: g 100 \
=2 80
3 \
OUTPUT c 00 \
Variable Value |.=. 40
Limiting right-turn volume, veh/h: 292678 E' 20 \
Guidance for determining the need for a major-road 095’ \
right-turn bay for a 2-lane roadway: 0 : . : L . .
Do NOT add right.turn bay_ 200 400 600 800 1000 1200 1400 1600

Major-Road Volume (one direction), veh/h
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SPAN TABULATION (PROPOSED DESIGN TO BE CONSTRUCTED)
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ATTACHMENT D

Table 3
Summary of Estimated 2040 Road Operating Conditions
Intersection | Move- | No.of Al Hour ~ P.M.Peak Hour_ ~,Re<:-ommehded
ControlType | ment | Lanes _Delay :c Rati Volume | Delay | vic Ratio | . ,;’lélhé‘ﬂt’h’
@ West Drive WL 1 52 26.8 0.25 D 40 14.5 0.10 B 235
Unsignalized NR 1 39 28.8 0.21 D 47 17.6 0.15 C
@ Ocala Sun Drive EL 1 123 11.2 0.38 B 109 27.2 0.60 C 385
Signalized ET/R 2 2,076 36.5 0.94 D 1,420 43.6 0.87 D
WL 1 164 61.4 0.72 E 103 23.6 0.20 C 460
W T/R 2 1,384 2.0 0.58 A 2,322 24.7 1.00 C
NL 1 61 72.1 0.55 E 123 187.8 1,12 P 385
NT/R 1 80 59.7 0.46 E 140 68.2 0.69 E
SL 1 126 138.1 0.98 F 116 211.1 1.17 F 385
ST/R 1 101 63.6 0.58 E 123 63.9 0.63 E
@ Central Median EL 1 58 36.2 0.35 E 50 165.9 0.81 F 285
Unsignalized WL 1 146 55.1 0.72 F 114 19.2 0.32 C 310
NR 1 53 31.6 0.29 D 40 18.8 0.14 C
SR 1 55 22.9 0.22 C 53 49.3 0.41 E
@& SW 20th Av Rd EL 1 75 77.8 0.80 E 48 37.7 0.16 D 335
Signalized ET/R 3 2,192 46.8 0.9% D 1,646 32.1 0.93 C
WL 2 562 77.0 0.98 E 434 30.5 0.54 C 510
WT 3 1,692 1.0 0.62 A 2,386 92.1 1.17 F
WR 1 200 0.6 0.24 A 127 2.7 0.20 A 285
NL 1 114 54.4 0.40 D 144 54.6 0.50 D 410
NT 1 41 63.3 0.33 E 26 62.0 0.21 E
NR 1 276 56.6 0.75 E 395 31.4 0.84 C 285
SL 2 381 100.1 0.98 F 420 76.3 0.90 E 435
ST/R 1 72 67.9 0.61 E 85 58.0 0.42 E
@ Marion Crossing SR 1 32 41.0 0.25 £ 40 112.2 0.59 F
Unsignalized
Notes:

1. Infeet, taper + deceleration + queue, assuming 45 mph design speed, and minimum queue length of 50 ft. Unsignalized 95%-ile queues from
Synchro reports, signalized 95%-ile queues from supplementa! worksheet in Appendix E.

2. See Appendix worksheets for improved LOS with third westbound through lane.
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Marion
Crossings

Not to Scale
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West Dr
Ocala Sun D

=« = EXisting Right-of-Way
— . = Needed Right-of-Way

additional connections are permissible.

West RIRO

East RIRO ~———L

Note: East and West RIRO (Right-In/Right-Out) connections are illustrative only.
Marion County’s access policies allow RIRO connections at 240’ spacing, thus

SW 20th AvRd =7~ —]

Revised 3/26/2021
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Marco Polo 484 Figure 6

Marco Polo 484 Access Plan Schematic
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ATTACHMENT D

Table 3
Summary of Estimated 2040 Road Operating Conditions
Intersection Move- | No.of A.M. Peak Hour I P.M. PeakHour B Recommended
ControlType |  ment | lanes | volume | Delay |v:cRatio S v:¢ Ratio _ Lane Length?
@ West Drive WL 1 52 26.8 0.25 D 40 14.5 0.10 B 235
Unsignalized NR 1 39 28.8 0.21 D 47 17.6 0.15 C
@ Ocala Sun Drive EL 1 123 11,2 0.38 B 108 27.2 0.60 C 385
Signalized ET/R 2 2,076 36.5 0.94 D 1,420 43.6 0.87 D
WL 1 164 61.4 0.72 E 103 23.6 0.20 C 460
W T/R 2 1,384 2.0 0.58 A 2,322 24.7 1.00 C
NL 1 61 72.1 0.55 E 123 187.8 1.12 £ 385
NT/R 1 80 59.7 0.46 E 140 68.2 0.69 E
SL 1 126 138.1 0.98 F 116 211.1 1.17 F 385
ST/R 1 101 63.6 0.58 E 123 63.9 0.63 E
@ Central Median EL 1 58 36.2 0.35 E 50 165.9 0.81 F 285
Unsignalized WL 1 146 55.1 0.72 F 114 19.2 0.32 C 310
NR 1 53 31.6 0.29 D 40 18.8 0.14 C
SR 1 55 22.9 0.22 C 53 49.3 0.41 E
@ SW 20th Av Rd EL 1 75 77.8 0.80 E 48 37.7 0.16 D 335
Signalized ET/R 3 2,192 46.8 0.99 D 1,646 32.1 0.93 C
WL 2 562 77.0 0.98 E 434 30.5 0.54 C 510
WT 3 1,692 1.0 0.62 A 2,386 92.1 1.17 F
WR 1 200 0.6 0.24 A 127 2.7 0.20 A 285
NL 1 114 54.4 0.40 D 144 54.6 0.50 D 410
NT 1 41 63.3 0.33 E 26 62.0 0.21 E
NR 1 276 56.6 0.75 E 395 31.4 0.84 C 285
SL 2 381 100.1 0.98 F 420 76.3 0.90 E 435
ST/R 1 72 67.9 0.61 E 85 58.0 0.42 E
@ Marion Crossing SR 1 32 41.0 0.25 E 40 112.2 0.59 F
Unsignalized
Notes:

1. Infeet, taper + deceleration + queue, assuming 45 mph design speed, and minimum queue length of 50 ft. Unsignalized 95%-ile queues from
Synchro reports, signalized 95%-ile queues from supplemental worksheet in Appendix E.

2. See Appendix worksheets for improved LOS with third westbound through lane.
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Note: East and West RIRO (Right-In/Right-Out) connections are illustrative only.
Marion County’s access policies allow RIRO connections at 240’ spacing, thus
additional connections are permissible.
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Marco Polo 484 Figure 6

Marco Polo 484 Access Plan Schematic
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ATTACHMENT D D-212

AM Peak Hour - Background Conditions (2027)

TABLE 3
TRAFFIC SIGNAL WARRANT SUMMARY
City: N/A Engineer: Kimley-Horn
County: Marion Date: January 23, 2023
Major Street: CR 484 Lanes: 2 Critical Approach Speed: 45
Minor Street: SW 28th Ave Rd Lanes: 1
Volume Level Criteria
1. Is the critical speed of major street traffic > 70 km/h (40 mph) ? H Yes [ No
2. Is the intersection in a built-up area of isolated community of <10,000 population? O Yes m No
If Question 1 or 2 above is answered "Yes", then use "70%" volume level m 70% 0O 100%
WARRANT 3 - PEAK HOUR Applicable: B Yes [No
If all three criteria are fullfilled or the plotted point lies above the appropriate line, Satisfied: m Yes ] No

then the warrant is satisfed.
Plot volume combination on the applicable figure below.

Unusual condition justifying
use of warrant: 600 FIGURE 4C-3: Criteria for "100%" Volume Level
I | ] I I I ]
N/A \ |, 2ORMORE LANES & 2 OR MORE LANES
£ 500 ™
> \ \<
Record hour when criteria are fulfilled 5400 \\ \\ N /2 QRMORE LANES|& 1 LANE
. [l
and the corresponding delay or volume E:‘J é \\ \\ \\ 1LANE & 1 {ANE
in boxes provided. 5 %—300 \\ \\ # \\
'
aK Hour Volumes CE ~ \\\A
. Z gzoo \‘\ .y -
'eak Hour - 12. o \Z\\ . .
Major Street 3,862 5 100 b ] o0
Minor Street 196 *
- )]
Criteria 400 500 60D 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
1. Delay on Minor Approach MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
*(vehicle-hours)
Approach Lanes 1 2 * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
Delay Criteria* 4.0 5.0 100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
Delay* 28 .
Fulfiled?. L Yes m No FIGURE 4C-4: Criteria for "70%" Volume Level
500 {Community Less than 10,000 poputation or above 70 km/hr (40 mph) on
2. Volume on Minor Approach 3 || OR MORE LANES & 2 OR MORE LANES
*{vehicles per hour) > 400 \\
F e
Approach Lanes 1 2 =8 N
Y T uwjo \ [211 MORE LANES & 1 LIANE
Volume Criteria* 75 100 ££ 300 \\ - N
Volume* 196 | 196 z E \\ ><
Q
Fulfilled?; M Yes [ No g § 200 A \ . 1 LANE & 1 LANE i
g \\ ~N
T
3. Total Entering Volume 100 . 100
*(vehicles per hour) i
No. of Approaches 3 4 0
Volume Criteria* 650 800 300 400 500 600 700 BOD 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Volume* 4,058 MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Fulfiled?: W Yes 3 No * Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
75 vph applies as the lower threshold volurne threshold for a minor street approach with one lane.

Source: Revised from NCHRP Report 457
KAOCA_Civi142933003-Transwestern North\Traffic\TIA\2nd submittal\caics\xis\[2023-01 - TLPN TiA.xism]turnianeLengths

ey»Horn

TSR




ATTACHMENT D D-213

PM Peak Hour - Background Conditions (2027)

TABLE 3
TRAFFIC SIGNAL WARRANT SUMMARY
City: N/A Engineer: Kimley-Horn
County: Marion Date: January 23, 2023
Major Street: CR 484 Lanes: 2 Critical Approach Speed: 45
Minor Street: SW 29th Ave Rd Lanes: 1
Volume Level Criteria
1. Is the critical speed of major street traffic > 70 km/h (40 mph) ? m Yes [1 No
2. Is the intersection in a built-up area of isolated community of <10,000 population? I Yes m No
If Question 1 or 2 above is answered "Yes", then use "70%" volume level m 70% [J 100%
WARRANT 3 - PEAK HOUR Applicable: M Yes O No
If all three criteria are fullfilled or the plotted point lies above the appropriate line, Satisfied: O Yes m No

then the warrant is satisfed.
Plot volume combination on the applicable figure below.

Unusual condition justifying
use of warrant: 600 FIGURE 4C-3: Criteria for "100%" Volume Level
I I I I ] | I
N/A \ |, 2O0RMORE LANES & 2 OR MORE LANES
£s00 AN 4
4 ~ N
Record hour when criteria are fulfilled z ~N \ \ 2 0R MORE LANES]& 1 LANE
= 2400 P, =N ™. /
and the corresponding delay or volume g ) \\ \\ \\ 1 LANE & 1 |ANE
in boxes provided. & §300 \\ \\ » \‘ /
e
oL ~ \74
‘eak Hour Volumes S gzoo I~ \\\ ~—
PN Paak Hoor - 1200 A1
b > I~~~ \\‘\ *150
Major Street 3,462 5100 S e~ o0
Minor Street 71 *
. [l
Criteria 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
1. Delay on Minor Approach MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
*(vehicie-hours)
Approach Lanes 1 2 * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
Delay Criteria* 4.0 50 100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
Delay* 0.4 .
Fulfiled?: [ Yes B No FIGURE 4C-4: Criteria for "70%" Volume Level
500 (Community Less than 10,000 population or above 70 km/hr (40 mph) on
2. Volume on Minor Approach r | _~|? OR MORE LANES & 2 OR MORE LANES
*(vehicles per hour) % 400 \\
X
Approach Lanes 1 2 B2 N <
o n Q ORMORH
Volume Criteria* | 75 | 100 EE 00 \\\\ \ I i bl
Volume* 71 71 z E \\ ><
[+]
?: =
Fulfilled?: [J Yes M No E g 200 \ \ \\ 1LANE & 1 LANE
TN
T
3. Total Entering Volume 100 S 160
*(vehicles per hour) i
No. of Approaches 3 4 0
Volume Criteria® 650 800 300 400 506 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Volume* 3,533 MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Fuifilled?: M Yes J No * Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Source: Revised from NCHRP Report 457
KAOCA_Civi\142933003-Transwestern North\Traffic\TIA\Znd submittalicalcs\xIs\{2023-01 - TLPN TiA.xIsm]turnLanelengths

imley»Horn
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AM Peak Hour - Buildout Conditions (2027)

TABLE 3
TRAFFIC SIGNAL WARRANT SUMMARY
City: N/A Engineer: Kimley-Horn
County: Marion Date: January 23, 2023
Major Street: CR 484 Lanes: 2 Critical Approach Speed: 45
Minor Street: SW 29th Ave Rd Lanes: 2
Volume Level Criteria
1. Is the critical speed of major street traffic > 70 km/h (40 mph) ? W Yes [1 No
2. Is the intersection in a built-up area of isolated community of <10,000 population? [3 Yes m No
If Question 1 or 2 above is answered "Yes", then use "70%" volume level M 70% 0O 100%
WARRANT 3 - PEAK HOUR Applicable: W vyes [ONo
If all three criteria are fullfilled or the plotted point lies above the appropriate line, Satisfied: m Yes [1 No

then the warrant is satisfed.
Plot volume combination on the applicable figure below.

Unusual condition justifying
use of warrant: 600 FIGURE 4C-3: Criteria for "100%" Volume Level
] | [ [
N/A \ |, 2ORMORE LANES & 2 OR MORE LANES
F500 AN /
> \ \<
Record hour when criteria are fulfilied 8100 \\ \\ o /2 4R MORE LANES{& 1 LANE
. -
and the corresponding delay or volume g é \\ \\ \\ 1LANE & 1 LANE
in boxes provided. = gsoo \\ N » I~
©
‘eak Hour volumes g ™~ \\\74
u z
e e —— = gzoo \;\ I P
A Paak Honr 1300 AN
coK o . > I~~~ \\‘\\ *150
Major Street 4,128 5 100 t—— —— 00
Minor Street 234 x
Criteria 0
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
1. Delay on Minor Approach MAJOR STREET - TOTAL OF BOTH APPROAGHES - VPH
*(vehicle-hours)
Approach Lanes 1 2 * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more fanes and
Delay Criteria* 4.0 5.0 100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
Delay” 5.6
Fulfiled?. W Yes 0 No FIGURE 4C-4: Criteria for “70%" Volume Level
500 (Community Less than 10,000 population or above 70 km/hr (40 mph) on
2. Volume on Minor Approach T |_~| #OR MORELANES & 2 0% MORE LANES
*(vehicles per hour) % 400 \\
X
Approach Lanes 1 2 52 N <
T I
Volume Criteria* | 75 | 100 EE 300 \\\\ h |2 ommone Lases & 1 Lane
Volume* 234 2% \\ ><
o
Fulfiied?. M Yes L] No £ LN\ (et ane 0
: \\ \é
X
o
3. Total Entering Volume 100 S 100
*(vehicles per hour) 75
No. of Approaches 3 4 0
Volume Criteria* 650 800 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Volume* 4,362 MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Fulfilled?: M Yes O No * Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Source: Revised from NCHRP Report 457
KNOCA_Civi\142933003-Transwestern North\Traffic\TIA\2nd submittal\caics\xs\[2023-01 - TLPN TIA.xism]turnLanelengths
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PM Peak Hour - Buildout Conditions (2027)

TABLE 3
TRAFFIC SIGNAL WARRANT SUMMARY
City: N/A Engineer: Kimley-Horn
County: Marion Date: January 23, 2023
Major Street: CR 484 Lanes: 2 Critical Approach Speed: 45
Minor Street: SW 29th Ave Rd Lanes: 2
Volume Level Criteria
1. Is the critical speed of major street traffic > 70 km/h (40 mph) ? ® Yes [J No
2. Is the intersection in a built-up area of isolated community of <10,000 population? 1 Yes W No
If Question 1 or 2 above is answered "Yes", then use "70%" volume level m 70% [ 100%
WARRANT 3 - PEAK HOUR Applicable: mYes [No
If all three criteria are fullfilled or the plotted point lies above the appropriate line, Satisfied: O Yes = No

then the warrant is satisfed.
Plot volume combination on the applicable figure below.

Unusual condition justifying
use of warrant: 600 FIGURE 4C-3: Criteria for "100%" Volume Level
N/A \ |, 20RMORELANES & 2 OR MORE LAES
£500 N
> ~ \<

Record hour when criteria are fulfilled z 400 \\ \\ - /2 OR MORE LANES & 1 LANE

and the corresponding delay or volume % é \\ \\ \\ 1LANE 8.1 UANE

in boxes provided. e N M I

<300 < < <
&y ~ N
F4
€aK Hour Volumes £3., S \\ -

"PM Peak Hour - 12.00 AM | g \\\Z\\ — 150
Major Street 3,696 5 100 - 100
Minor Street 235 x

e s 0
Criteria 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
g Delf(y °:_ “:"";’ r Ap;’"’a‘:h MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
vehicle-hours’
Approach Lanes 1 2 * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
Delay Criteria* 40 50 100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
Delay* 4.5
Fulfiled?. L[] Yes ® No FIGURE 4C-4: Criteria for "70%" Volume Level
S0 (Community Less than 10,000 population or above 70 km/hr (40 mph) on
2. Volume on Minor Approach z || 2 OR MORE LANES & 20R MORE LANES
*(vehicles per hour) < 400 \\
=
Approach Lanes 1 2 52 \\ < l
Volume Criteria* | 75 100 BE 300 \\ A 2 OR MORE LANES & 1 LANE
Volume* 235 2 \\ ><
Q
Fuliled?. M Yes _ [J No g5 L XN 1L 8 1hane ¥
g \\ ~
==
3. Total Entering Volume 100 — 10
*(vehicles per hour) =
No. of Approaches 3 4 0
Volume Criteria* 650 800 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Volume* 3,931 MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Fulfiled?: B Yes 0 No “ Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Source: Revised from NCHRP Report 457
KAOCA_Civin142933003-Transwestern North\Traffic\TIA\2nd submittal\calcs\xIs\[2023-01 - TLPN TIA.xism]tumLanelengths
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Marion County
Board of County Commissioners

Office of the County Engineer

412 SE 25th Ave.
Ceala, FL 34471
Phone: 352-871-86856
Fax: 352-671-8687

December 12, 2022

KIMLEY-HORN

AMBER GARTNER

101 E SVR SPRGS BLVD, SUT 400
OCALA, FL 34470

SUBJECT: TRAFFIC METHODOLOGY APPROVAL LETTER
PROJECT NAME: TRAILHEAD LOGISTICS PARK NORTH
PROJECT #2022090087  APPLICATION: #29192  PARCEL #41200-086-01

Dear Amber,

The Traffic Methodology dated November 30, 2022 for the above referenced project was approved by Marion
County on December 12, 2022. Please submit the Traffic Study in accordance with this approved Methodology.
The following comments are for your review. You need not reply to the comments, and if the comments have
been previously completed, simply disregard.

DEPARTMENT: ENGIN - DEVELOPMENT REVIEW
REVIEW ITEM: Provide one signed original after approval
STATUS OF REVIEW: INFO

REMARKS:

Feel free to contact the Office of the County Engineer at (352) 671-8686 or DevelopmentReview@marionfl.org
should you have questions.

Sincerely,

Your Development Review Team
Office of the County Engineer

Empowering Marion for Buccess
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November 30, 2022

Mr. Christopher Zeigler

Engineering Project Manager

Marion County Office of the County Engineer
412 SE 25th Avenue

Ocala, Florida 34471

RE: Trailhead Logistics Park North — Traffic Study Methodology; Marion County, Florida
Kimley-Horn Project No. 142933003

Dear Mr. Zeigler:

This methodology document has been prepared for the forthcoming traffic study to support a PUD master
plan for the proposed Traithead Logistics Park North industrial site. The methodology contained herein has
been developed consistent with the Ocala Marion County Traffic Impact Analysis (TIA) Guidelines. The
project peak hour trip generation is estimated to be 100 or more trips, and therefore a “Traffic Study” is
required. The methodology has been updated to reflect input from Maron County on the prior methodology
submittals.

Tables, figures, and pertinent information are attached which detail the project’s trip generation potential,
trip distribution, proposed study area, and historic traffic trends. Following is a discussion related to the
preliminary analyses and proposed methodology for the Traffic Study.

PROJECT BACKGROUND

The project site is generally located in the northwest corner of CR 484 and 1-75 in Marion County, Florida.
The project site includes several platted lots within the Deltona Development that will be combined for the
proposed industrial development. A majority of the project area has a future land use designation of
Employment Center. A PUD zoning application and master plan is being filed to include approximately 3.6
million square feet of industrial warehouse uses within multiple buildings. A conceptual site plan is provided
as an attachment.

The Trailhead Logistics Park South development is currently under construction, and is located south of
the proposed Trailhead North site. The Trailhead Logistics Park South project includes the extension of SW
20" Avenue Road north to the property boundary between the two developments. A traffic study was
approved in May 2021 for the Trailhead Logistics Park South site, and traffic from that study will be added
to background traffic volumes as a vested development.

PROJECT TRIP GENERATION

The Institute of Transportation Engineers (ITE) Trip Generation Manual, 11" Edition was used to calculate
trip generation potential for the development. ITE Land Use Code (LUC) 154 (High-Cube Transload and
Short-Term Storage Warehouse) and {TE LUC 110 (General Light Industrial) were used to derive the trip
generation potential. The development is proposed to have approximately 3.6 million square feet total within

1700 SE 17th Street, Suite 200, Ocala, FL 34471 |
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three separate buildings. Each individual building was assigned an ITE LUC based on information provided
by the developer and reviewing ITE land use descriptions and building size.

The trip generation rates for the PM peak hour of generator were used for the PM peak hour calculations
for ITE LUC 154 per methodology comments provided by Marion County. According to data from the ITE
Trip Generation Manual, 11" Edition the peak hour of generator for ITE LUC 154 is from 3 PM to 4 PM. An
excerpt detailing the hourly distribution of ITE LUC 154 is provided as an attachment.

Truck trip generation potential for ITE LUC 110 was derived using data from the ITE Trip Generation
Manual, 11% Edition. The ITE Study “High-Cube Warehouse Vehicle Trip Generation Analysis” (published
October 2016) was used to derive the truck trip generation potential for ITE LUC 154. Excerpts from these
sources are provided as an attachment.

The trip generation calculations detailing the automobile and truck trip generation potential of the
development are provided in the attached Table 1. The site is expected to generate 6,705 daily trips, 702
AM peak hour trips, and 657 PM peak hour trips (automobile and truck).

TRIP EQUIVALENCY MATRIX

A trip equivalency matrix will be developed for the project, which will allow for minor changes to land use
types and intensities without increasing the PM peak hour external project trips generated by the
development. The trip equivalency matrix will provide a methodology for conversion of land uses and
intensities to result in an equal or lesser number of net new PM peak hour project trips than will be evaluated
in the study. Any conversions of land uses will be consistent with allowable uses outlined within the PUD
submittal.

PROJECT TRIP DISTRIBUTION

The traffic distribution for the site was developed based on Version 7.0 of the Central Florida Regional
Planning Model (CFRPM), which is based on the Florida Standard Urban Transportation Model Structure
(FSUTMS). The model output was refined based on the local transportation network, engineering judgment,
and for consistency with the prior evaluations for the Trailhead Logistics South site. The FSUTMS model
outputs with manual adjustments is included as an attachment.

The trip distribution was reviewed with Marion County staff on November 4™ 2022. The project trips were
locally assigned to the access locations on Marion Oaks Trail, SW 29" Avenue Road, and SW 20" Avenue
Road based on the building locations, internal site access and external trip distribution.

The CFRPM model distribution was used to estimate the distribution of automobile trips to and from the
site. A separate distribution of truck traffic was developed based on the anticipated distribution to and from
I-75. The existing traffic volumes on |-75 were utilized to estimate the cardinal distribution of truck traffic
along this route.

The attached Figure 1A illustrates the automobile trip distribution and Figure 1B illustrates the truck trip
distribution. Figure 2 illustrates the automobile and truck trip distribution utilizing SW 29" Avenue Road
and Marion Oaks Trail, which has been updated based on input from Marion County.

SITE ACCESS

Site access will be provided through the following:

1700 SE 17th Street, Suite 200, Ocala, FL 34471 = | 3504383000
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e Connection to the south along SW 20" Avenue Road, which connects to CR 484 at a signalized
intersection
e Connection as a new east leg of the intersection of SW 29" Avenue Road and Marion Oaks Trail

SW 20™ Avenue Road is being constructed from the boundary of the Trailhead North development and
Trailhead Logistics Park South site to the existing intersection of SW 20" Avenue Road and CR 484. The
new roadway extension is being constructed by the Trailhead developer. The new roadway will be a
combination of four-lane and two-lane roadway segments. A further extension of SW 20" Avenue Road
north into the Trailhead North site is proposed as part of the site development. The roadway will continue
west to connect to SW 29" Avenue Road at the intersection with Marion Oaks Trail.

SW 29" Avenue Road was previously contemplated to be four lanes with the Deltona development
agreements. There is 100 feet of right-of-way and portions of the roadway are constructed with four lanes.
The traffic study will evaluate the need for improvement along SW 29" Avenue Road to accommodate the
site traffic, as well as necessary improvements at the intersection with CR 484.

PROJECT STUDY AREA

The trip generation potential of the proposed site warrants a Traffic Study according to the Ocala Marion
County TIA Guidelines. The Ocala Marion County TIA Guidelines requires that the adjacent roadway
segments, site access locations, and roadway segments with a 3% or greater impact plus one link beyond
be included in the study.

Project traffic impact calculations were performed for the proposed project. The project impact was
calculated as the average PM peak hour trip assignment from the development on each roadway segment
divided by the segment’'s peak hour directional service volume. The roadway segment service volumes
were obtained from the most recent Ocala Marion Transportation Planning Organization (TPO) Congestion
Management Plan (CMP).

SW 29" Avenue Road is not a classified roadway segment within the CMP. The service volume for this
roadway was derived using the 2020 FDOT Quality/Level of Service Handbook, FDOT Urban Area
Boundary & Classification Map for Marion County and adopted LOS from the Marion County
Comprehensive Plan.

The following roadway segments will be included in the study area and evaluated for PM peak hour traffic
conditions:

e CR 484, from SW 105" Avenue to SR 200 (one segment beyond impact)
e CR 484, from SR 200 to SW 49" Avenue

e CR 484, from SW 49" Avenue to SW 45" Avenue

e CR 484, from SW 45th Avenue to Marion Oaks Boulevard

e CR 484, from Marion Oaks Boulevard to SW 20th Avenue Road

e CR 484, from SW 20th Avenue Road to I-75

e CR 484, fromI-75 to CR 475A

o CR 484, from CR475Ato CR 475

e CR 484, from CR 475 to CR 467

1700 SE 17th Street, Suite 200, Ocala, FL 34471 | 3524383000
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e CR 484, from CR 467 to SE 132nd Street Road

e SW 29th Avenue Road, from CR 484 to Marion Oaks Trail

e SE 132™ Street Road, from CR 484 to US 301

e SE 132™ Street Road, from US 301 to US 441 (one segment beyond impact)

e Marion Oaks Trail, from CR 484 W to SW 49" Avenue (one segment beyond impact)
e Marion Oaks Trail, from Marion Oaks Course to CR 484E

In addition, the following intersections will be included in the study area and evaluated during the AM and/or
PM peak hour:

e SW 29" Avenue Road & Marion Qaks Trail (unsignalized, AM and PM)
e CR 484 & Marion Oaks Boulevard (signalized, PM)

e CR 484 & SW 29" Avenue Road (unsignalized, AM and PM)

e CR 484 & SW 20" Avenue Road (signalized, AM and PM)

e CR 484 & I-75 Southbound Ramp (signalized, AM and PM)

e CR 484 & I-75 Northbound Ramp (signalized, AM and PM)

e CR 484 & CR 475A (signalized, PM)

e CR 484 & CR 475 (signalized, PM)

The AM peak hour analysis will be performed for the AM peak hour of adjacent street (7AM to 9AM). The
PM peak hour analysis will be performed from 3PM to 4PM based on input from Marion County to evaluate
the PM peak hour of generator for ITE LUC 154.

Figure 3 illustrates the proposed study area intersections and rocadway segments. The attached Table 2
outlines the study area determination calculations and proposed service volumes for the forthcoming
analysis.

COMMITTED TRANSPORTATION IMPROVEMENTS

There are planned improvements within the study area that will be included as background improvements
in the forthcoming analysis.

FDOT has programmed improvements along CR 484 west of SW 20" Avenue Road to east of CR 475A
that will improve local traffic operations. The improvements include access management restrictions, adding
turn lanes, and extending turn lanes. Construction is funded for FY 2023-2024 (FPID 433651-1).

In addition, the Marion Oaks Boulevard at CR 484 intersection has planned improvements with construction
funding from FDOT programmed for FY 2024 (FPID 449277-1).

CR 484 is listed within the Ocala Marion TPO Long Range Transportation Plan (LRTP) as needing widening
to six lanes from SW 29" Avenue to SW 20" Avenue Road (project R26) and SW 20™ Avenue Road to CR
475A (project R27). These improvements are not listed in the cost feasible plan, therefore no additional
through lanes on CR 484 are planned at this time.

352 438 3000

1700 SE 17th Street, Suite 200, Ocala, FL 34471
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SW 49" Avenue is currently under construction as a new four-lane roadway from CR 484 to Marion Oaks
Trail. Marion County has construction funds allocated for the widening of SW 49™ Avenue to four lanes from
Marion Oaks Trail to SW 95" Street in FY 2024-2025 (Project C13).

FUTURE TRAFFIC VOLUME DEVELOPMENT

AM (7AM-9AM) and PM peak period (3PM-5PM) turning movement counts will be collected at the study
area intersections. The turning movement counts will be collected when there are no lane closures resulting
from the FDOT interchange improvement project (FPID 433651-1). The turning movement counts will also
be collected while schools are in session.

The observed turning movement counts will be adjusted to peak season using the 2021 Peak Season
Conversion Factors for Marion County published by FDOT. The approach and departure volumes from the
traffic counts will be utilized to calculate the existing traffic volumes on roadway segments within the study
area.

A buildout year of 2027 will be utilized for the future year analysis. A background growth rate will be applied
to calculate future background traffic volumes, prior to addition of project traffic from the proposed site.
Vested traffic will be provided by Marion County for the following developments which will be added as
background traffic:

e Trailhead Logistics Park South

e Gas/Convenience Store at CR 484 & SW 20th Ave Rd
e Marco Polo PUD (South Side/Apartments Only)

e McGinley Property Phase 2

The background growth rate was derived using data from the most recent Ocala Marion TPO CMP and
Ocala Marion TPO Traffic Counts and Trends Manual. Historical annual average daily traffic (AADT) and
growth rate data on CR 484 near the project site were reviewed to identify historical traffic growth trends.
An areawide average growth rate of 3.0% is proposed for the future traffic volume projections, in addition
to the project traffic from the above listed vested developments. Excerpts from the Ocala Marion TPO CMP
and Traffic Counts and Trends Manual, and areawide growth rate calculations are provided as attachments.

Project traffic from the proposed Trailhead North site will be added to the future background traffic volumes
to estimate traffic volumes in 2027 after project buildout.

FUTURE CONDITIONS ANALYSIS

The traffic study will identify transportation impacts and improvement needs within the study area. The
analysis will be performed for the following conditions during the PM peak hour:

e 2022 existing conditions
e 2027 future background (without project)
e 2027 future buildout (with project)

The Synchro 11 software package will be utilized to evaluate the intersection operations. The observed
peak hour factors (PHF), percent heavy vehicles (%HV) and right turn on red percentages (RTOR%) will
be used for the analysis. The percent heavy vehicles will be reviewed and adjusted for project buildout

1700 SE 17th Street, Suite 200, Ocala, FL 34471 | 3524383000
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conditions based on the anticipated truck distribution from the site. All Synchro files will be provided to
Marion County upon request.

Future roadway segment volumes will be compared to adopted service volumes using the FDOT
Quality/Level of Service tables. The roadway evaluation will identify improvement needs to meet the
adopted level of service standards for the future background traffic conditions, and any additional
improvement needs that would be due to addition of project traffic from the Trailhead North site. The traffic
study will identify proportionate share calculations to mitigate transportation improvements shown to be
needed due to the addition of project traffic for the buildout timeframe. Per Florida Statutes, transportation
improvements identified to be needed prior to addition of project traffic are not subject to proportionate
share contribution from the proposed development.

An AM peak hour and PM peak hour signal warrant analysis will be performed for the intersection of SW
29% Avenue Road at CR 484 per the Signal Warrant 3 criteria within the Manual on Uniform Traffic Control
Devices (MUTCD).

This methodology is being submitted for concurrence prior to Kimley-Horn conducting the traffic study.
Please do not hesitate to call to discuss any questions or comments during your review.

Sincerely,
KIMLEY-HORN

{
/

Aimt;er L. Gartner, PE

Attachments:  Conceptual Master Plan
Project Trip Generation and Trip Distribution
Project Significance and Study Area
Historic Traffic Trends

KAOCA_Civil\142933003-Transwestem North\Traffic\methodology\doc\.cz221108alg - Trailthead Logistics Park N Traffic Methodology.docx
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Table 1: Trip Generation

AM Peak Hour of Adjacent PM Peak Hour of Adjacent
Land Use Intensity Daily Trips Street Street
Total in Out Total In Out
NW Building - ITE LUC 154 1,742,000 Sq Ft GFA 2,439 139 107 32 296 101 195
SW Building - ITE LUC 110 684,000 Sq Ft GFA 2,622 469 413 56 161 23 138
E Building - ITE LUC 154 1,174,000 Sq Ft GFA 1,644 94 72 22 200 68 132
Subtotal 6,705 702 592 110 657 192 465
Percent Trucks Daily AM PM
ITE LUC 154 32.2% 30.8% 21.7% 1,315 72 55 17 108 37 71
0.25 / 1000 0.01/ 0.01/
4 7 4

ITELUC 110 SF GFA 1000 SF 1000 SF m 4 3 3
Buildout Automobile Driveway Trips 5,219 623 533 90 542 151 391

Buildout Truck Driveway Trips 1,486 79 59 20 115 41 74

Note 1: Trip generation calculations were derived from the ITE Trip Generation Manual, 11th Edition.
Note 2: The truck percentages for ITE LUC 110 were determined using the truck generation per 1,000 sf published in the ITE Trip Generation Manual, 11th Edition.
Note 3: The ITE study "High-Cube Warehouse Vehicle Trip Generation Analysis” (10/2016) study was used to determine the truck percentages for ITE LUC 154.

General Light Industrial [iTE 110]

Daily T=3.76%(X) + 50.47; {X is 1000 Sq. Ft. GFA); % trucks = 0.25 / 1000 $F GFA
AM Peak Hour of Adjacent Street T=0.68*(X) + 3.81; (X is 1000 Sq. Ft. GFA, 88% in, 12% out); % trucks = 0.01/ 1000 SF GFA (60% in, 40% out)
PM Peak Hour of Adjacent Street Ln{T) = 0.72*Ln{X) + 0.38; (X is 1000 Sq. Ft. GFA, 14% in, 86% out); % trucks = 0.01 / 1000 SF GFA (50% in, 50% out)

High-Cube Transload and Short-Term Storage Warehouse [ITE 154

Daily T = 1.40%{X); (X is 1000 Sq. Ft. GFA); % trucks = 32.2%
AM Peak Hour of Adjacent Street T =0.08*(X); (X is 1000 Sq. Ft. GFA, 77% in, 23% out); % trucks = 30.8%
PM Peak Hour of Generator T=0.17*(X); (X is 1000 Sq. Ft. GFA, 34% in, 66% out}); % trucks = 21.7%
IYOCA_Civif\142933003- Narthl V\is\{2022-10 - TLPN.xXism}TG_ofGenerotor 11/2/2022
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Hourly Distribution of Entering and Exiting Vehicle Trips by Land Use
Source: ITE Trip Generation Manual, 11th Edition
Land Use Code 154
Land Use High-Cube Transload and Short-Term Storage Warehouse
Setting General Urban/Suburban
Time Period Weekday
# Data Sites 3
% of 24-Hour Vehicle Trips
Time Total Entering Exiting
12:00 - 1:00 AM 1.5% 1.0% 2.0%
1:00 - 2:00 AM 1.4% 0.9% 2.0%
2:00 - 3:00 AM 1.0% 0.8% 1.2%
3:00 - 4:00 AM 0.4% 0.4% 0.3%
4:00 - 5:00 AM 2.3% 1.3% 3.2%
5:00 - 6:00 AM 4.1% 3.1% 5.1%
6:00 - 7:00 AM 6.2% 10.2% 2.1%
7:00 - 8:00 AM 4.8% 7.3% 2.3%
8:00 - 9:00 AM 3.9% 5.1% 2.8%
9:00 - 10:00 AM 7.2% 11.8% 2.6%
10:00 - 11:00 AM 6.2% 9.5% 2.9%
11:00-12:00 PM 3.7% 3.8% 3.7%
12:00-1:00 PM 6.0% 5.1% 6.9%
1:00 - 2:00 PM 5.9% 5.9% 5.9%
2:00 - 3:00 PM 5.2% 6.0% 4.3%
3:00 - 4:00 PM 7.6% 5.3% 10.0%
4:00 - 5:00 PM 4.7% 3.1% 6.3%
5:00 - 6:00 PM 5.0% 2.2% 7.8%
6:00 - 7:.00 PM 5.7% 2.7% 8.8%
7:00 - 8:00 PM 7.6% 5.8% 9.4%
8:00 - 9:00 PM 5.6% 5.4% 5.8%
9:00 - 10:00 PM 1.1% 0.6% 1.5%
10:00 - 11:00 PM 1.3% 1.2% 1.4%
11:00 - 12:00 AM 1.6% 1.3% 1.9%
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Table 2: Stizdy Area Determination

D-237

ATTRIBUTES ' EXISTING DALY TRAFFIC CONDITIONS PM PEAK HOUR SIGNIFICANCE CALCULATIONS
Project
Roadway Pk, He. Dir. | TPO Tratfic Project Traffic-Auto | Project Traffic - Trucks Peak include in
TPOCMP fooT Adopted | Number [Daily Servical  Service Counts TPOCMP Auto % Truek % Direction % Significant | Study Area?
from To Station } Classification® | Area 105 | of tanes | volume Volume _|Growth Ratel Growth Rate| 2021 RADT * V/C 105 Aasigrment® | Assignment’ | NB/EB 58/ WB NB/EB SB/WE ‘.".‘&‘... Impact? ¢ M
cR 484
SW 105 AV 58200 20100 NS-UA Urban £ 2 23,340 1,449 63% 3.36% 10,400 035 8 20% 10% 5 16 ° 1 113% NO YES
SR 200 SWas AV 20201 N5-SA-CL Urban € 2 12,744 634 16.4% 3.18% 9,000 (%21 c £.0% 5.0% 9 2 2 a a28% YES es
SWas AV SWds Ay 2020.1 Ns-5A-C1 Urban E 2 12,744 634 - 3.18% 9,000 071 ¢ 7.0% 5.0% 1 27 2 a a.50% YES YES
SWa5 AV MARION OAKS BLVD 20300 NS-SACT Urban € 4 35,820 1800 - 3.93% 35,100 0.8 D 13.0% 5.0% ) st 2 4 103% YES YES
MARION OAKS BLVD SW 20 AVRD 20300 NS-SA-CL Urban € 4 15,820 1,800 - 3.93% 35,100 0.8 [ 28.0% 5.0% a2 109 2 4 6.29% Yes YES
SW20 AV RO 175 RAMP (W) 2030.0 NS-SAC1 Urban € 4 25,820 1,800 18% 3.93% 35,100 0.98 [ 57.0% 95.0% 223 5 0 3 16.29% YES YES
175 RAMP (W) 175 RAMP (E) 2060.0 NS-SA-CL Urban D 6 53,910 2,718 - 3.93% 35,100 0.65 4 44.5% 52.5% 1 & 3 2 1.83% YES YES
175 RAMP (£} CRATSA 20700 NS-SA-CL Urban [ 4 35,820 1,800 43% 6.37% 36,200 101 F 22.0% 10.0% 125 T 7 4 7.36% YES YES
CR475A cR475 20800 NS-SA-CL Urban D 4 35,820 1,800 18% 434% 27,900 078 c 26.0% 100% 102 3 7 4 5.06% Yes YES
CR4TS CR467 2090.0 NS-SACL Urban [ 4 35,820 1800 5.9% 457% 21,800 061 [4 2.0% 10.0% 8 3 7 4 s.19% YES YES
CR467 SE132STRD 21100 NS-SA-CL Urban D 4 35,820 1,800 15% £.56% 23,300 0.65 c 17.0% 10.0% 6 % 7 . a10% YES YES
SE 132 STRD us4a1 21202 NS-UC Urban € 2 9,340 1,449 -1.0% 100% | NatCounted - - 2.7% 0.0% 10 a o o 0.72% N0 N0
SW 49th Avenue
MARION OAKS SW95ST 61000 NS-SCCL Urban 4 2 12744 3357 12.1% 1.00% 10,200 0.80 c 9.1% 0.0% 1 3 o ° 106% NO NO
SWos ST SWas ST £110.0 NS-UC urhan E 4 61,770 3357 - 1.00% 10,200 0.15 8 2.0% 0.0% 3 s o ° 0.23% NO NO
sw 29th Avneue Road
CR4B4 MARION OAKS TRL - NSSAC2 Urban 3 2 10920 560 - 1.00% 2,200 0.20 c 420% 0.0% 184 184 o ° 29.33% YES YES
SE 132nd Street Road
CR484 us 301 7165.0 NS-SACL Urban € 4 15,820 1,800 5.0% 1.00% 11,600 032 c 13.0% 10.0% st 2 7 4 220% Yes YES
Us 301 usaa1 71700 NS-SA-CL Urban 3 ] 35,820 1,800 8.4% 7.29% 12,700 035 c 12.0% 3.0% ar 18 2 1 273% NO YES
Marion Oaks Tra
cRAgaw SWag AV 81500 NS-SA-CL urban 3 2 15,930 792 - 1.00% 1,800 011 4 3.5% 0.0% 5 14 [ o 173% NO YES
MARION CAKS CRSE CRABAE 81800 Ns-SC-C1 Urban € 2 15,930 79 - 1.00% 5,800 0.43 c 6.5% 0.0% 1 5 o o 3.21% YES YES
[Marion Oaks Bivd
CR484 MARION OAKS MANR 41400 NS-$SC€1 Urban € 4 35,620 1,800 33% 1.00% 14,800 041 c 6.4% 0.0% 10 25 ) o 139% ND NO
MARION OAKS MNR SE 67 AVE RD 786.0 NS-SC-C1 Urban € 2 15,930 792 - 1.00% 15,100 095 1.5% 0.0% 2 s o o 0.74% §O NO
175
COUNTY LINE (S} URBAN AREABOUNDARY | 2260.1 ST-UA Rurat 4 § 69,000 3,990 -16% 177% 83,900 12 3 12.0% 35.0% 16 o 1 b 183% NO NO
URBAN AREABOUNDARY  CR484 22602 ST-UA Urban ] 5 113,600 5,780 16% 177% 83,900 074 c 12.0% 35.0% 18 a7 1 26 126% NO HO
R 484 SR200 226800 ST-UA Urban o § 113,600 5,780 27% 281% 102,700 050 [ 13.0% 50.0% 51 I ¥ 2 152% NO NO
SR200 SR4D 22900 STUA urban [ 6 113,600 5,780 6.3% 1m% 106,100 09 o 8.0% 50.0% n 12 E n 118% NO NO
CRATSA
cR 4758 swarav 5560.0 NS-UA Urban c 2 16,200 801 46% 260% 6,400 0.40 ] 10% 0.0% 2 2 o 0 49% NO NO
CR 4758 CRa8a 19301 NS-$SA-C1 urban £ 2 12,744 634 3.5% 4.89% 7.600 060 c 20% 0.0% s 3 ° 0 125% NO NO
 ctoca. rman s
Notes:
1. The roadway attribirtes and AADT were abtained from the mast recent Ocala Marion Planning O (TPO) Congestion Pracess [CMP) Database and Ocala Marion TPO 2022 Traffic Counts Report. For SW 29th Avenue Road the roadway atiributes were derived using the 2020 FDOT Q/105 Handbook, 2010 FDOT Furictional
Classification Map for Marion County, and the adopted level of service from the Marion County Camprehensive Plan {Transportation Element, Palicy 2.1.2).
2. N5-SA-C1 = non-state, signalired arterial, class 1; NS-UIC = non-state, unsignalized collector; NS-SC-C1 = non-state, signalized collector, class 1; ST-UA = state, unsiganiized arterial; NS-UA = non-state, unsignalized arterial.
3. The 2022 AADT was derived by applying the roadway segment growth rate to the 2021 AABT volumes derived from the most recent Ocala Marion TPO CMP. Far SW 291h Avenue Raad the AADT volumes were derived from turning movement counts collected on 04/26/2022.
4, Project traffic assignment was calculated as the average across the segment based on the trip distribution and assignment.
5. Project impact Is calcutated as the peak hour peak direction project traffic on a roadway segrment divided by the peak hour peak direction service volume.
5. A segment s considered significantly impacted if the project impact is 3% or greater per the Marian County TIA Guidelines.
7. Per the Marian County TIA Guidelines all roadway segments with a 3% ar greater impact to the peak hour peak direction service volume plus one segment beyond is included within the study area.

Kimley»Horn
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Table 3: Growth Rate Calculations

TPO Traffic
Roadway 2021 AADT| Counts Growth
TPO Traffic Count Location t Rate
CR 484
West of I-75 35,100 1.80%
East of I-75 36,200 4.30%
East of CR 475A 27,900 1.80%
East of CR 475 21,800 5.90%
East of CR 467 23,300 1.50%
Weighted Average 2 3.00%
Notes:
1. AADTs and growth rates were derived from the latest
Ocala/Marion County TPO Traffic Counts and Trends.
2. The average growth rate was weighted by the 2021 AADT.

K:\OCA_Civil\142933003-Transwestern North\Traffic\methodology\xis\[2022-09 - TLPN.xIsm]GR

ley»Horn
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Location . 2019 2020

E of SE 141st MC 3 4400 | 4,600 | 4700 | 4900 | 480 | 22%

Terrace Road

S of SE 95th Street MC 3 3,300 3,700 4,100 4,700 4,600 8.9%

N of CR 484 MC 3 4,300 4,500 4,700 5,400 6,000 8.8%
Sof CR484 MC 3 3,800 4,100 4,200 4,400 4,500 4.3%

7,600 7,800 7,800 7,900 8,000 1.3%

N of SE 52nd Street MC

3
N of CR 328 MC 3 6,700 6,700 6,500 6,600 7,200 1.9%
N of CR 312 MC 3 6,500 6,600 6,400 7,000 7,600 4.1%
N of CR 484 MC 3 4,500 5,300 5,300 5,500 5,500 3.0%
S of CR 484 MC 3 5,100 5,400 5,600 5,500 5,400 1.5%
S of CR475A MC 3 7,500 8,100 8,500 8,000 9,000 4.9%

N of SW 66th Street MC 12,000 12,500 12,400 12;200 13,600

3
S of SW 66th Street MC 3 9,300 9,800 9,500 7,200 10,300 5.3%
W of CR 475B MC 3 5,700 5,700 6,100 6,800 6,800 4.6%
N of CR 484 MC 3 6,200 6,800 6,900 6,800 7,100 3.5%
S of CR 484 MC 3 5,700 6,200 6,200 5,700 5,800 0.6%
E of CR475 MC 3 2,100 2,500 2,700 1,600 1,500 -5.0%
W of US 301/SR 35 MC 3 2,100 2,200 2,400 2,700 2,200 2.0%

3,700 2,600 l 11,000 75.6%

E of US 41 MC 3 8,500 9,200 9,400 9,800 9,400 2.6%
W of SR 200 MC 3 8,900 9,400 9,700 11,300 11,300 6.3%
E of SR 200 ; MC 3 7,700 8,400 8,500 3,800 8,000 16.4%
W of I-75 MC 3 29,200 30,100 32,500 30,700 NC 1.8%
Eof I-75 MC 3 27,500 30,000 32,000 31,100 NC 4.3%

E of CR 475A MmC 3 21,500 24,100 25,600 24,000 22,800 1.8%
E of CR475 MC 3 18,300 20,400 20,800 18,500 22,400 5.9%
E of CR 467 mC 3 18,000 20,000 20,500 18,300 18,300 1.5%
W of US 441 MC 3 9,500 10,400 11,200 10,700 8,900 -1.0%




ATTACHMENT D D-241

7 Ave
. ' Count Annual
Location Source T 2017 2018 Growth
Rate
(%)
CR 464A to SE 36th Ave OCA 3 7,900 NC 4,900 6,600 NC N/A
W of SE 36th Ave MC 3 5,900 5,400 6,000 6,400 5,400 -1.6%
W of US 441 MC 3 3,000 3,200 3,100 3,000 3,100 0.9%
E of US 441 MC 3 6,000 6,200 6,100 6,700 5,500 -1.6%
W of US 441 MC 3 4,900 5,200 5,000 4,800 6,200 6.9%
E of US 441 MC 3 4,300 4,400 4,400 4,300 5,900 9.3%

W of US 441

W of US 441

E of CR 484 12,000 11,400 13,500 5.0%
W of US 441 10,500 11,000 13,200 8.4%

Sof CR 25 4,700 0.9%

E of Oak Rd 3 2600 | 2,800 | 2900 | 3300 | 3,200
W of CR 464C 3200 | 3500 | 3,600 | 4200 | 4500 | 9.0%

S of CR 464 MC 3 2,900 3,200 3,500 5,000 E 5,100 16.1%
N of SE 52nd St 7,200 7,300 7,500 7,600 I 8,100

Eof US 441

9,900 15.6%

SE 110th St Rd and
East Highway 25

SE 3rd St to SE 8th OCA
Street

5,900 20.3%

14
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Ocala Marion TPO CMP Databse -~ September 2021
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Ocala Marion TPO CMP Databse - September 2021
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APPENDIX K: TRIP EQUlVELANCY —

- MATRIX

142933003 January 2023
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A LAND: USE: EQUIVALENCY RATES

High-Cube C a1 o ial
CHANGE TO Transload and Commercial |Retail (iTE LUC |Retail (ITE LUC
> Short-Term Research and Retail {iTE LUC| 821 (40k-150k | 821 (40k-150k | Commercial | Single-Family] Muiti-family
General Light Storage Development 820 {> 180k SF wi SF wio Retail (ITELUC| Afttached (Low-Rise}
CHANGE Industrial Warehouse | General Office Center Business Park SF) supermarket)} | supermarket)) | 822 (< 40k SF)}| Housing Apariments
FROM {1,000 SF) {1.000 §F) {1,000 §F) {1,000 SF) {1,000 SF) {1,000 SF) {1,000 SF) {1,000 SF) {1,000 SF) {DU} {DU)
General Light Industrial (1,000 SF) - 1.3824 0.1632 0.2398 0.132 0.0853 0.0434 .0755 0.0540 0.4123 0.460!
High-Cube T) load and Short-Term Storage Warehouse {1,000 SF) 0.7234 - 0.1181 0.1736 0.1393 0.0617 0.0314 0546 0.031 2982 0.333.
General Office {1,000 SF) 8.1277 8.4708 - 14684 1,180, 0.5229 0.2658 L4624 0.3311 2.5263 2823
Research and Develog t Center (1,000 SF) 41702 5.7647 0.6806 - 0.8033 0.3558 0.1809 0.3147 0,2253 .7193 1.8216
Business Park {1,000 SF) 51915 7.1766 0.8472 1.2448 - 0.4430 0.2252 0.3918 0.2806 2.1404 2.3922
C 1al Retail (ITE LUC 820 {> 150k §F}} (1,000 SF) 11.7191 16.2000 1.9125 2.8102 2.2574 - 0,5083 0.8844 0.6332 4.8316 5.4000
Commercial Retail (ITE LUC 821 (40k-150k SF w/ supermarket}) 23.0553 31.8706 3.7625 5.5286 4.4410 1.9673 - 1.7399 1.2458 9.5053 10.6235
Commercial Retail (ITE LUC 821 (40k-150k SF wio supermarket)} 13,2511 18.3176 2.1625 31778 2.5525 1.1307 0.5748 - 0.7160 5.4632 6.1058
Commercial Retail (ITE LUC 822 {< 40k SF)) 18.5084 25.5824 3.0201 44378 3.5648 1.5792 0.8027 1.39866 - 7.6298 8.5275
f; y Attached H ing (DU) 2.4255 3,3529 3858 0.5816 0.4672 0.2070 0.1052 0.1830 0.1311 -~ 11176
2.1702 3.0000 0,3542 0.5204 0.4180 0.1852 0.0941 0.1638 0.1173 0.8947 e
LENCY EXAMPLES

EXAMPLE 1: TRADE FROM GENERAL LIGHT INDUSTRIAL TO MULTI-FAMILY HOUSING
Trade 100,000 SF of General Light Industrial for 7 DU of Multi-Family Housing
= (100 KSF) General Light Industrial x 0.4608 DU of Multi-Family Housing

6.08 x (DU} Muiti-Famity Housing

= 46 DY of Mutti-Family Housing
EXAMPLE 2: ADD GENERAL OFFICE FROM HIGH-CUBE TRANSLOAD AND SHORT-TERM STORAGE WAREHOUSE

Add 30 KSF of Oftice from ? {1,600) SF of High-Cube Transfoad and Short-Term Storage Warehouse
= (30 KSF) Office /01181 (1,000 SF} of High Cube Warehouse
= 284.022 x (1,000} SF High Cube Warshouse

= Remove 254,022 SF of High Cube Transload and Short-Term Storage Warehouse
CSOURCE INFORMATION AND DOCUMENTATION FOR EQUIVALENCY RATES

Gross % New

Land Use Units Trip Rate {1} Trips {2] Trips / Unit
General Light Industrial (ITE 110) 1 {1.000 SF) 0,235 100.00% 0.238]
High-Cube Transload and Shori-Term Storage Warehouse (ITE 154) 1 {1,000 SF} 0.170 100.008% 0.170]
General Office (ITE710) 1 {1,000 SF) 1.440 100.00% 1.440]
Research and Development Center (ITE 760) 1 (1,008 SF) 0.980 180.00% 0,980
Business Park {ITE 770} 1 {1,000 SF) 1.220 100.00% 1.220
Commercial Retall (ITE LUC 820 (> 150k SF}} 1 {1,000 SF) 3.400 81.60% 2.754
Commercial Retail (ITE LUC 821 {40k-150k SF w/ supermarket}} 1 (1,000 SF) 9.030 60.00% 5.418|
Commercial Retail {ITE LUC 821 (40k-150k SF wic supermarket)} 1 {1,000 SF) 5.180 60.00% 31414
Commercial Retail (ITE LUC 822 (< 40k §F)) 1 {1,080 SF) 6.590 66.00% 4.349
Single-family Attached Housing (ITE 215) 16U 0.570 100.00% 9.570

Muiti-family (Low-Rise)} Apartments (ITE 220/ 10U 0.510 100.00% 0.510
D: FOOTNOTES

{1} Trip Rate based upon {TE Trip Generation, 11th Edftion, p.m, peak-hour trip generation rates as follows:
General Light industrial Obtained using the Trip Generation equation for ITE LUC 110 and the approved trip generation for the project.
High-Cube Transload and Short-Term Storage Warchouse Obtained using the Trip Generation equation for ITE LUC 154 and the approved trip generation for the project.
General Otfice Ohtained using the Trip Generation rate for ITE LUC 710,
Research and Development Center Obtalned using the Trip Genoration rate for ITE LUC 760.
Business Park Obtained using the Trip Generation rate for ITE LUC 770,

Commerclal Retail (ITE LUC 820 (> 150k SF))
Commerclal Retait (JTE LUC 821 (40k-150k SF wi supermarket})
Commerciat Retall (ITE LUC 821 (40k-150k SF wio supermarket)}
Commerclal Retal} (ITE LUC 822 {< 40k SF))
Single-Family Attached Houslng
tulti-family {Low-Rise) Apartments

editton recategorization into multiple different fand uses).

Kkiloca_civin$425330034ranswe stern nontivratfickian2ng subaittaficale s\l 2023-01 - tpn Ha. xtumpripeqmatix

Ottained using the Trip Generation rate for ITE LUC 820 (> 150k 8F).

Obtained using the Trip Generation rate for ITE LUC 821 (40k- 150k SF wi supermarket)).
Obtained using the Trip Generation rate for ITE LUC 821 (40k-150k SF wio supermarket}}.
Ohtained using the Trip Generation rate for {TE LUC 822 (< 40k SF).

Obtalned using the Trip Generation rate for ITE LUC 215,

Obtained using the Trip Generation rate for {TE LUC 220,

Other fand uses affowed within the PUD that bave an ITE Land Use Code can be utilized for the land use equivalency matrix conversion.
(2] % New Is based upon tie internal Capture and Pass-by Capture = (1 -1C%) * (1 - PB%). No internal capture was applied. Pass-by was applied based on guldance from the ITE Trip Generation Manual (11th Edition), for ITE LUC 822 pass-by was applied based on the Trip Generation Handboak (3rd Edition) for ITE LUC 820 {prior to 11th

Kimley »Horn



ATTACHMENT D D-246

K’ ' Traffic Impact Analysi
imiey»Horn g e st s

APPENDIX L: INTERIM SW 20™

- AVENUE ROAD AT CR 484
INTERSECTION ANALYSIS

142933003 January 2023



ATTACHMENT D

D-247

Eoms
WS
Ve

P.0. Box 10367, Tampa, Florida 33679
{813} 748-9188 www. weo-pe.com

«H.v\a“ o e k&
' Lwa ¥ AKX P SH -V

£id;

Criad
A3 AL a4

Project Name/Task:

P
TN

Date/Anaiyst: /

Ig¢ Z», 180 o«

&@m

i

m-ég Bcuz,} O &,Jéaz

cat Street

by = 6 3% ¢, hear-8ile wes ted @ loo%,
far side weirlid@ So%.
Pass by Treps = 1FTa Jout fss; gn "Pwmaf\xw %v/%rm I-7S.
Primary Trpg= 67 Tn[ owt
=S
¢« R1[RO
<«-83 i;f S‘ :&’ 5{5 /mlj;k:}
> L9
&L{ e 2 6’«{ r o S
Focs. {u Pass by %o | Sl05 % 115 193%)
= 4517

Tep Gen: /68Tn, [LBout
\PH Pass-hy % = K% bL%

Fass- by Tegpsz (1 Zo, J11 Ok
Primary Trops - S’?In 57 out

-
-

D-7 A-7



ATTACHMENT D

INTERSECTION:
AM COUNT DATE:
PM COUNT DATE:

TRAFFIC VOLUMES
AT STUDY INTERSECTIONS

CR 484 & SW 20th Avenue, interim
October 25, 2022
October 25, 2022

D-248

AM PEAK HOUR FACTOR: 0.96
PM PEAK HOUR FACTOR: 0.93
"AM EXISTING TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
AM Raw Turning Movements 7o ] o Jie2s] 23 | 13 | 20 [ ss9 ] o | o [ 13 o | 76 0 o [ o ] o ]
Peak Season Correction Factor [ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 |
AM EXISTING CONDITIONS [ o [T o T1e23] 23 [ 13 ] 20 [ 859 ] 0o | o | 13 o [ 7 | o ] o I o ] o |
"PM EXISTING TRAFFIC” EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL N8BT NBR SBU SBL S8BT SBR
PM Raw Turning Movements [ o 1 o J1023] 48 | 13 | 84 [1588] o | o | 32 o | 83 | ol o] o1 o |
Peak Season Correction Factor | 400 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 |
PM EXISTING CONDITIONS [ o | o [1023[ a8 [ 13 | sa [1588] o | o [ 32 o [ 83 | o | o | o [ o |
"AM OPENING YEAR TRAFFIC" EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Traithead Logistics Park South, Autos 18 8 8 3
Traithead Logistics Park South, Trucks 1 8 8 0
Marco Polo C-Store/Gas Station 64 37 92 30 96 15
VESTED TRAFFIC 0 83 a7 0 0 [ 92 46 0 o 0 [ [ 12 0 18
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 3.0% | 3.0% | 3.0% | 30% | 30% | 30% | 3.0% | 3.0% | 30% | 3.0% | 30% | 30% | 3.0% { 30% | 3.0% | 3.0%
AM TRAFFIC GROWTH 0 0 259 4 2 3 137 0 0 2 0 12 0 0 4} 3}
AM BACKGROUND TRAFFIC [ o [ &3 Jrots] 27 | 15 | 23 [ 1o088] a6 | o | 15 o | 8 | o | 1z ] o | 18 |
"PM OPENING YEAR TRAFFIC" EBU EBL FEBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU S8S8L SBT SBR
Tralthead Logistics Park South, Autos 29 73 139 55
Trailhead Logistics Park South, Trucks 1 23 60 3
Marco Polo C-Store/Gas Station 25 20 107 36 62 18
VESTED TRAFFIC 0 55 20 0 [ 0 107 | 132 0 0 0 0 0 261 0 76
Years To Buildout 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Yearly Growth Rate 30% | 3.0% | 3.0% | 3.0% | 3.0% | 3.0% | 30% | 3.0% | 3.0% [ 30% | 30% | 30% | 30% | 30% | 30% | 3.0%
PM TRAFFIC GROWTH 0 0 163 8 2 13 253 0 0 5 0 13 0 0 0 0
PM BACKGROUND TRAFFIC T o [ 55 T1208] 56 | 15 | o7 | 1948 ] 132 [ o [ ® o | s | o |21t ] o | 76 |

Kimley»Horn
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Lanes, Volumes, Timings Interim Buildout Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour
Ay ¢ N M d

Lane Configurations LS LY r 4B % Fy r
Traffic Volume (vph) 123 1944 27 38 1163 331 15 0 88 157 0 32
Future Volume {vph) 123 1944 27 38 1163 33 15 0 88 157 0 32
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 4% 4% 4% 12% 12% 12% 1% 3% 31% 20% 20%  20%
Adj. Flow (vph) 128 2025 28 40 1211 345 16 0 92 164 0 33
Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 128 2053 0 40 1211 345 0 108 0 82 82 33
Turn Type pm+pt NA pmpt NA  Perm Split NA Split NA  Perm
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 2 2 8
Detector Phase 1 6 5 2 2 4 4 8 8 8
Switch Phase

Minimum Initial (s) 10.0 15.0 10.0 15.0 15.0 5.0 50 10.0 10.0 10.0
Minimum Spiit (s) 17.0 219 17.3 21.9 21.9 11.6 1.6 16.6 16.6 16.6
Total Split (s) 170 1220 180 1230 1230 18.0 18.0 364 364 36.4
Total Split (%) 8.7% 62.8% 93% 633% 633% 93% 93% 187% 18.7% 18.7%
Yeliow Time (s) 48 49 48 49 49 40 4.0 40 40 40
All-Red Time (s) 22 20 25 20 20 26 26 26 26 26
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) 7.0 6.9 73 6.9 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None  C-Min None C-Min C-Min None None None  None  None
v/c Ratio 0.41 087 0.33 0.57 0.34 0.53 0.61 0.61 0.15
Control Defay 110 30.8 259 19.9 84 277 1025 1025 15
Queue Delay 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.0 30.8 259 19.9 8.4 277 1025 1025 1.5
Queue Length 50th (ft) 33 1070 12 414 85 6 108 108 0
Queue Length 95th (ft) 74 #1418 52 573 172 43 172 172 0
Internal Link Dist (ft) 3132 1240 650 1393

Turn Bay Length (ft) 114 170 144 114

Base Capacity {vph) 314 2368 126 2137 1013 232 219 219 289
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spiliback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.87 0.32 0.57 0.34 0.47 0.37 0.37 0.11

Interse

Cycle Length: 194.4
Actuated Cycle Length: 194.4

Offset: 0 (0%), Referenced to phase 2WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 130

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: SW 20th Ave Rd & CR 484

KHA Synchro 11 Report
December 2022 Page 1
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HCM 6th Signalized Intersection Summary Interim Buildout Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: AM Peak Hour

Moveme

Lane Configurations LI % A4 r 4b % 4 r
Traffic Volume (veh/h) 123 1944 27 38 1163 33 15 0 88 157 0 32
Future Volume (veh/h) 123 1944 27 38 1163 33 15 0 88 167 0 32
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1841 1841 1841 1722 1722 1722 1441 1441 1441 1604 1604 1604
Adj Flow Rate, veh/h 128 2025 28 40 1211 345 16 0 64 164 0 33
Peak Hour Factor 0.96 0.96 096 096 0.96 0.96 096 096 096 096 096 096
Percent Heavy Veh, % 4 4 4 12 12 12 31 31 31 20 20 20
Cap, veh/h 327 2419 33 200 2226 993 81 0 72 213 0 95
Arrive On Green 0.07 0.91 0.91 0.06 090 090 006  0.00 0.06 0.07 000 007
Sat Flow, veh/h 1763 3532 49 1640 3272 1459 1372 0 1221 3054 0 1359
Grp Volume(v), veh/h 128 1000 1053 40 1211 345 16 0 64 164 0 33
Grp Sat Flow(s),veh/h/in 1753 1749 1832 1640 1636 1459 1372 0 1221 1527 0 1359
Q Serve(g_s), s 41 414 422 1.3 134 6.4 2.2 0.0 10.1 10.2 0.0 45
Cycle Q Clear(g_c), s 41 414 422 13 134 6.4 22 0.0 10.1 10.2 0.0 45
Prop In Lane 1.00 0.03 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 321 H97 1254 200 2226 993 81 0 72 213 0 95
VIC Ratio(X) 0.39 0.84 084 020 054 035 020  0.00 0.89 0.77 000 035
Avail Cap(c_a), veh/h 327 1197 1254 216 2226 993 81 0 72 469 0 209
HCM Platoon Ratio 1.33 133 1.33 1.33 133 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 009 0.09 0.09 100 0.0 1.00 100 0.00 1.00
Uniform Delay (d), siveh 8.1 46 46 12.8 3.6 32 86.9 0.0 90.7 88.7 0.0 86.0
Incr Delay {d2), siveh 14 7.0 6.8 0.1 0.1 0.1 25 0.0 732 11.8 0.0 46
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%le BackOfQ(50%}),vehfin 1.6 6.8 72 0.5 28 15 08 0.0 47 44 0.0 17
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 9.2 11.5 1.5 129 37 33 835 00 1839 1005 00 907
LnGrp LOS A B B B A A F A F F A F
Approach Vol, veh/h 2181 1596 80 197
Approach Delay, siveh 11.4 38 149.0 98.9

Approach LOS B A F F

Phs Duration (G+Y+Rc), s 17.0 .

Change Period (Y+R¢), s *7 6.6 6.6
Max Green Setting (Gmax), s *10 114 29.8
Max Q Clear Time (g_c+{1), s 6.1 12.4 12.2
Green Ext Time (p_c), s 0.1 0.0 1.3

HCM 6th Ctr Delay 15.4
HCM 6th LOS B
Notes
User approved volume halancing armong the lanes for turning movement.

User approved ignoring U-Tuning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

KHA Synchro 11 Report
December 2022 Page 2



ATTACHMENT D D-251

Lanes, Volumes, Timings Interim Buildout Conditions
3: SW 20th Ave Rd & CR 484 Timing Plan: PM Peak Hour
Ay ¢ AN 2] Y
Lane Configurations LS % A4 r a» P
Traffic Volume (vph) 68 1315 56 112 1969 236 37 ] 96 0
Future Volume {vph) 68 1315 56 112 1969 236 37 0 96 0
Peak Hour Factor 0.93 0.93 093 0.93 0.93 0.93 0.93 0.93 0.93 . 0.93 .
Heavy Vehicles (%) 5% 5% 5% 6% 6% 6% 30% 30% 30% 2%  24%
Adj. Flow {vph) 73 1414 60 120 217 254 40 0 103 0 145
Shared Lane Traffic (%)
Lane Group Flow {vph) 73 1474 0 120 2117 254 0 143 0 238 145
Turn Type pm+pt NA pr-+pt NA  Perm Split NA NA  Perm
Protected Phases 1 6 5 2 4 4 8
Permitted Phases 6 2 2 8
Detector Phase 1 6 5 2 2 4 4 8 8 8
Switch Phase
Minimum Initial (s) 10.0 15.0 10.0 15.0 15.0 5.0 5.0 10.0 10.0 10.0
Minimum Split () 17.0 219 17.3 219 219 11.6 11.6 16.6 16.6 16.6
Total Split {s) 170 1220 180 1230 1230 15.0 15.0 394 394 394
Total Split (%) 8.7% 62.8% 93% 633% 633% 77% 17% 203% 203% 20.3%
Yellow Time (s) 48 49 48 49 49 40 40 4.0 4.0 40
All-Red Time (s) 22 20 25 20 20 26 26 26 26 26
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) 7.0 6.9 73 6.9 6.9 6.6 6.6 6.6 6.6
LeadfLag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None  C-Min None C-Min C-Min None None None  None  None
vic Ratio 0.58 0.73 0.62 1.04 0.27 0.71 1.02 1.02 0.47
Control Delay 54.2 309 278 69.4 119 47.7 1381 1399 257
Queue Delay 0.0 0.0 0.0 16.5 0.0 0.0 0.0 0.0 0.0
Total Delay 54.2 309 278 85.9 119 47.7 1391 1399 257
Queue Length 50th (ft) 42 692 50 ~1531 90 26 ~337  ~341 40
Queue Length 95th (ft) 106 777 g1 #1645 144 #71 #44  #546 121
Internal Link Dist (ft) 3132 1240 650 1393
Turn Bay Length (ft) 114 170 144 114
Base Capacity {(vph) 125 2029 196 2034 949 204 234 234 K
Starvation Cap Reductn 0 0 0 77 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.73 0.61 1.08 0.27 0.70 1.02 1.02 0.47

Cycle Length: 194.4

Actuated Cycle Length; 194.4

Offset: 0 (0%), Referenced to phase 22WBTL and 6:EBTL, Start of Yellow

Natural Cycle: 150

Control Type: Actuated-Coordinated

~ 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:  3: SW 20th Ave Rd & CR 484

£

KHA Synchro 11 Report
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HCM 6th Signalized Intersection Summary Interim Buildout Conditions
3. SW 20th Ave Rd & CR 484 Timing Plan; PM Peak Hour

S T S N BV S I

M

Lane Configurations LSS L] 44 d ah % 4 r
Traffic Volume (veh/h) 68 1315 56 12 1969 236 7 0 96 444 0 135
Future Volume (veh/h) 68 1315 56 112 1969 236 37 0 96 444 0 135
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1826 1826 1826 1811 1811 1811 1455 1455 1455 1544 1544 1544
Adj Flow Rate, veh/h 73 1414 57 120 217 254 40 0 43 477 0 145
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 093 093 0.93 0.93 093 093
Percent Heavy Veh, % 5 5 5 6§ 6 6 30 30 30 24 24 24
Cap, veh/h 134 2123 85 288 2157 962 60 0 53 497 0 221
Arrive On Green 0.07 0.83 0.83 0.07 0.83 0.83 0.04 0.00 0.04 017 0.00 017
Sat Flow, veh/h 1739 3399 137 1725 3441 1535 1386 0 1233 2042 0 1309
Grp Volume(v), veh/h 73 720 751 120 2117 254 40 0 43 477 0 145
Grp Sat Flow{s),veh/h/in 1738 1735 1801 1725 1721 1535 1386 0 1233 14N 0 1309
Q Serve(g_s), s 28 305 307 47  109.1 6.8 55 0.0 6.7 312 0.0 20.1
Cycle Q Clear(g_c), s 28 30.5 307 47 1091 6.8 55 0.0 6.7 312 0.0 20.1
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 134 1083 1125 288 2157 962 60 0 53 497 0 221
VIC Ratio(X) 0.54 0.67 0.67 042 0.98 0.26 0.67 0.00 0.81 0.96 0.00 0.66
Avail Cap(c_a), veh/h 136 1083 1125 285 2157 962 60 0 53 497 0 221
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter{l) 1.00 1.00 1.00 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 469 8.8 8.8 14.4 15.1 6.6 914 0.0 920 799 0.0 753
Incr Delay (d2), siveh 56 32 3.1 0.1 29 0.1 N7 0.0 63.8 305 0.0 9.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%}),veh/In 24 8.1 8.4 1.8 255 20 25 0.0 31 14.0 00 74
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 52.5 120 1.9 14.5 18.0 66 1232 00 1857 1105 0.0 845
LnGrp LOS D B B B B A F A F F A F
Approach Vo, veh/h 1544 2491 83 622
Approach Delay, siveh 139 16.7 140.0 104.4
Approach LOS B B F F

Phs Duration (G+Y+Rc), s 168 1285 15.0 173 12841 39.4
Change Period (Y+Rc), s *7 6.9 6.6 7.3 6.9 6.6
Max Green Setting (Gmax), s *10 11641 84 107 1151 328
Max Q Clear Time (g_c+l1), s 48 1141 8.7 6.7 327 332

Green Ext Time (p_c), s 0.1 48 0.0 0.1 37.2 0.0

HCM 6th Ctrl Delay 29.4
HCM 6th LOS c

User approved volume balancing among the lanes for tumning movement.
User approved ignoring U-Tuming movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

KHA Synchro 11 Report
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i Traffic | t Analysi
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EXECUTIVE SUMMARY . , '

This Traffic Study has been prepared to support a Planned Unit Development (PUD) zoning application for
a proposed industrial warehouse / distribution development generally located north of County Road (CR)
484, west of I-75, and east of SW 29" Avenue Road. This analysis has been performed in accordance with
the City of Ocala/Marion County Traffic Impact Analysis (TIA) guidelines and the methodology, which was
approved by Marion County.

The PUD proposes up to 3,600,000 square feet of industrial warehouse/distribution uses within three
buildings. A conceptual site plan is included in the Appendix. For the purpose of this study, a single buildout
year of 2027 was assumed.

Site access will be provided through the following:

e Connection to the south along SW 20" Avenue Road, which connects to CR 484 at a signalized
intersection

e Connection as a new east leg of the intersection of SW 29" Avenue Road and Marion Oaks Trail

SW 20" Avenue Road is being constructed from the boundary of the Trailhead North development and
Trailhead Logistics Park South site to the existing intersection of SW 20" Avenue Road and CR 484. The
new roadway extension is being constructed by the Trailhead developer. The new roadway will be a
combination of four-lane and two-lane roadway segments. A further extension of SW 20" Avenue Road
north into the Traithead North site is proposed as part of the site development. The roadway will continue
west to connect to SW 29" Avenue Road at the intersection with Marion Oaks Trail.

Florida Department of Transportation (FDOT) has roadway improvements planned and funded for the
segment of CR 484 from west of SW 20" Avenue Road to east of CR 475A (FPID 433651-1). Construction
of these improvements is underway and expected to be complete by 2024, therefore the improvements
were utilized when analyzing the roadway network for background traffic conditions. Improvements planned
by Marion County at the intersection of Marion Oaks Boulevard and CR 484 (FPID 449277-1) were also
included as background improvements prior to the addition of project traffic.

Additional roadway and intersection improvements were identified to be needed within the 2027 timeframe
considering background traffic conditions (before the addition of project traffic). These improvements do
not require proportionate share mitigation by the Project per Florida Statute. The following improvements
were identified to be needed to provide acceptable leve! of service under future background traffic
conditions:

e Widening of CR 484 from Marion Oaks Boulevard to CR 475A from 4 lanes to 6 lanes
e Signalization of the intersection of SW 29" Avenue Road at CR 484

e Constructing anticipated buildout geometry of the intersection of SW 20" Avenue Road at CR 484
per the prior Marco Polo PUD study

The following additional transportation improvements were found to be needed at project buildout to provide
for acceptable level of service and traffic operations

e Lengthening of the westbound left-turn {ane on CR 484 at Marion Oaks Boulevard by 120 feet

e Implementing a right-turn overlap for the northbound right-turn movement at the intersection of
SW 20" Avenue Road and CR 484

142933003 January 2023
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Proportionate share mitigation is required for the improvements that are necessary in addition to those
under future background traffic conditions to allow for acceptable traffic operations and level of service with
the buildout traffic volumes.

SW 29" Avenue Road was previously contemplated to be four lanes with the Deltona development
agreements. There is 100 feet of right-of-way and portions of the roadway are constructed with four lanes.
The projected traffic volumes on SW 29" Avenue Road at project buildout do not require widening to four
lanes to meet level of service standards; however, the developer has committed to constructing the
widening. A traffic signal is shown to be needed at the intersection of SW 29" Avenue Road at CR 484
under future background traffic conditions. The developer has committed to constructing a traffic signal at
this location, although no proportionate share mitigation is required per Florida Statute. The cost of the
improvements to widen SW 29" Avenue Road and signalize the intersection with CR 484 will be in excess
of the proportionate share requirements identified in this traffic study to mitigate for the traffic impacts of the
development. The developer will enter into a Chapter 163 Concurrency Development Agreement and
impact Fee Reimbursement Agreement with Marion County to receive credit against the required
proportionate share mitigation and transportation impact fees for the improvements to SW 29" Avenue
Road.

An interim evaluation was performed for the intersection of SW 20" Avenue Road at CR 484 for the time
period when the Trailhead Logistics Park North development will be fully buiit out, but considering that the
Marco Polo PUD and Florida Crossroads Commerce Park may not be constructed, nor any associated
future improvements at the intersection. The following interim improvements have been identified for the
full buildout of the Trailhead Logistics Park North site prior to the full buildout improvements identified to
support the Marco Polo PUD development:

e Restriping the north leg of the intersection to have a left-turn lane, shared through/left-turn jane,
and right-turn lane

e Implementation of northbound/southbound split phasing and associated timing adjustments

The developer will enter into a Chapter 163 Concurrency Development Agreement with Marion County that
will include a requirement to perform an operational study of the intersection with observed traffic volumes
for specific development thresholds within the Trailhead Logistics Park North PUD. The findings of the study
will be discussed with Marion County to identify if modifications to the north leg of the intersection and/or
signal timing and phasing are required.

142933003 January 2023
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INTRODUCTION

Kimley-Horn has performed this traffic study for the proposed Trailhead Logistics Park North industrial
facility. The project site is generally located north of the intersection of SW 20" Avenue Road and CR 484,
west of I-75 in Marion County, Florida. The proposed industrial park will be built in a single phase with an
expected 2027 buildout year.

This traffic study was performed assuming 3,600,000 square feet of industrial uses at full buildout. The
study identifies transportation needs within the study area under existing conditions, future background
conditions (before the addition of project traffic) and project buildout conditions (with project traffic). The
analysis has been performed in accordance with the City of Ocala/Marion County Traffic Impact Analysis
guidelines and the methodology, which was approved by Marion County. The approved methodology and
methodology correspondence are included in the Appendix.

Access to the property is proposed via the existing signalized intersection on CR 484 at SW 20" Avenue
Road and SW 29" Avenue Road at Marion Qaks Trail.

To accommodate the Trailhead Logistics Park South development, SW 20" Avenue Road is being
constructed as a new roadway north of CR 484 by the Trailhead developer. The new roadway will be a
combination of a four-lane roadway near CR 484, transitioning to a two-lane roadway at the north end of
the Trailhead Logistics South site. The proposed roadway construction has been discussed with the Marion
County Office of the County Engineer and construction plans were prepared concurrently with the site plans
for the development.

The Trailhead Logistics Park North development will be responsible for extending SW 20" Avenue Road to
the SW 29" Avenue Road at Marion Oaks Trail intersection. A conceptual site plan is included in the
Appendix.

The following committed improvements were utilized for the analysis:

e CR 484 Interchange Improvements (from west of SW 20" Avenue Road to east of CR 475A)
e Marion Oaks Boulevard at CR 484 intersection improvements
e SW 20" Avenue Road at CR 484 improvements

These improvements are expected to be completed before full project buildout of the Trailhead Logistics
Park North project and were utilized for the background traffic conditions study area analysis. Excerpts
detailing the planned improvements are provided in the Appendix.

This study is based on data collected by Kimley-Horn and supplemented by information obtained from City
of Ocala, Marion County, and the FDOT sources. The study observed the established procedures found in
Institute of Transportation Engineers sources, FDOT sources, and the 2016 Highway Capacity Manual
(HCM 2016 or HCM8).
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PROJECT TRAFFIC

The Institute of Transportation Engineers (ITE) Trip Generation Manual, 111" Edition was used to calculate
trip generation potential for the industrial development. ITE Land Use Codes (LUC) 154 (High-Cube
Transioad and Short-Term Storage Warehouse) and 110 (General Light industrial) were applied in the trip
generation calculations. Per the approved methodology, the PM peak hour of generator for ITE LUC 154
was utilized for the trip generation calculations.

No pass-by or internal capture was assumed for the trip generation calculations. Truck traffic was
approximated based on information from the ITE Trip Generation Manual (for ITE LUC 110) and the ITE
study “High-Cube Warehouse Vehicle Trip Generation Analysis” (for ITE LUC 154). The trip generation
calculations are provided in Table 1.

Table 1 — Trip Generation

AM Peak Hour of Adjacent PM Peak Hour of Adjacent
Land Use Intensity Daily Trips Street Street
Total in Out Total in Out
NW Building - ITE LUC 154 1,742,000 Sq Ft GFA 2,439 139 107 32 296 101 195
SW Building - ITE LUC 110 684,000 Sq FtGFA 2,622 469 413 56 161 23 138
E Building - iTE LUC 154 1,174,000 Sq Ft GFA 1,644 94 72 22 200 68 132
Subtotal] 6,705 702 592 110 657 192 465
Percent Trucks Daily AM PM
ITE LUC 154 32.2% 30.8% 21.7% 1,315 72 55 17 108 37 71
ITE LUC 110 025/ 1000 oot/ oot/ 171 7 4 3 7 4 3
SF GFA 1000SF 1000 SF
Buildout Automobile Driveway Trips 5,219 623 533 90 542 151 391
Buildout Truck Driveway Trips 1,486 79 59 20 115 41 74

Note 1: Trip generation cafculations were derived from the ITE Trip Generation Manual, 11th Edition.
Note 2: The truck percentages for ITE LUC 110 were determined using the truck generation per 1,000 sf published in the [TE Trip Generation Manual, 11th Edition.
Note 3: The ITE study "High-Cube Warehouse Vehicle Trip Generation Analysis" {10/2016) study was used to determine the truck percentages for ITE LUC 154.

G 11ight ndustrial [[T€ 1301
Daily T=3.76%{X) + 50.47; (X is 1000 Sq. Ft. GFA); % trucks = 0.25 / 1000 SF GFA
AM Peak Hour of Adjacent Street T =0.68%X) +3.81; (X is 1000 Sq. Ft. GFA, 88% in, 12% out); % trucks = 0.01 / 1000 SF GFA (60% in, 40% out)
PM Peak Hour of Adjacent Street Ln(T) = 0.72*Ln{X} +0.38; {X is 1000 Sq. Ft. GFA, 14% in, 86% out); % trucks = 0.01/ 1000 SF GFA (50% in, 50% out)

High-Cube Transload and Short-Term Storage Warehouse (TE 1541

Daily T =1.40%{X}; (X is 1000 Sq. Ft. GFA); % trucks = 32.2%
AM Peak Hour of Adjacent Street T =0.08*(X}; (X is 1000 Sq. Ft. GFA, 77% in, 23% out); % trucks = 30.8%
PM Peak Hour of Generator T=0.17%X}; {Xis 1000 Sq. Ft. GFA, 34% in, 66% out}; % trucks = 21.7%
KVOCA_ Civift W2933003- Transwast arn Nort A Traffie\TIANZ rd sub pittal\cales\xist{ 20 23-01- TLAN TIA xismj TG ¥26/2023
2
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A trip equivalency matrix has been developed for the project, which allows for minor changes to land use
types and intensities without increasing the PM peak hour external project trips generated by the
development. The uses included in the Trip Equivalency Matrix are those allowed by the PUD zoning per
the Master Plan. The gross trip rate for each land use was obtained by using the trip generation rates and
pass by percentages provided in the ITE Trip Generation, 11% Edition and based on the trip generation
calculations approved during the methodology review process. No internal capture was applied for the trip
equivalency matrix calculations. Pass-by capture was applied within the trip equivalency gross trip
calculations, based on the pass-by capture rates published in the ITE Trip Generation, 11" Edition for
applicable land uses.

The trip equivalency matrix provides a methodology for conversion of land uses and intensities to result in
an equal or lesser number of net new PM peak hour project trips. The trip equivalency matrix is provided in
the Appendix.

cosm

S

The project trip distribution for the site was developed based on Version 7.0 of the Central Florida Regional
Planning Model (CFRPM), which is based on the Florida Standard Urban Transportation Model Structure
(FSUTMS). The CFRPM model distribution was used to estimate the distribution of automobile trips to and
from the site. Manual adjustments were made to the FSUTMS model output based on engineering
judgment, understanding of the local transportation network, land uses, and discussions with Marion
County. The distribution was approved during the methodology process.

A separate distribution of truck traffic was developed based on the anticipated distribution to and from 1-75.
The existing traffic volumes on I-75 were utilized to estimate the cardinal distribution of truck traffic along
this route. Figure 1 illustrates the project automobile trip distribution, Figure 2 illustrates the project truck
trip distribution, and Figure 3 illustrates the site access project traffic assignment on Marion Oaks Trail and
SW 20" Avenue.,

Project traffic was assigned within the study area by applying the external trip distribution to the trip
generation potential. The study area for the project included all roadway segments where project traffic
consumes three percent (3%) or more of the subject segment’s peak hour directional service capacity, plus
one segment beyond, consistent with the approved methodology. The service volumes for evaluated
roadways were obtained utilizing functional classification and level of service information published by the
Ocala Marion Transportation Planning Organization (TPO) and FDOT.

The project significance calculations are provided. within the methodology document located in the
Appendix.

The following roadway segments are included within the study area, and were evaluated for PM peak hour
traffic conditions as approved during the methodology process:

e CR 484, from SW 105th Avenue to SR 200 (one segment beyond impact)
e CR 484, from SR 200 to SE 132" Street Road

e SW 29th Avenue Road, from CR 484 to Marion Oaks Trail

e SE 132nd Street Road, from CR 484 to US 301

3
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e SE 132nd Street Road, from US 301 to US 441 (one segment beyond impact)

e Marion Oaks Trail, from CR 484 W to SW 49th Avenue (one segment beyond impact)
e Marion Oaks Trail, from Marion Oaks Course to CR 484E

In addition to roadway segment analysis, the following intersections were evaluated for AM and/or PM peak
hour traffic conditions, as approved during the methodology process:

e CR 484 & Marion Oaks Boulevard (PM)

e CR 484 & SW 2%th Avenue Road (AM and PM)

e CR 484 & SW 20th Avenue Road (AM and PM)

e CR 484 & 1-75 Southbound Ramp (AM and PM)

¢ CR 484 & |-75 Northbound Ramp (AM and PM)

e CR 484 & CR 475A (PM)

e CR 484 & CR 475 (PM)

e SW 29th Avenue Road & Marion Oaks Trail (AM and PM)

Figure 4 illustrates the project study area utilized for the analysis.
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EXISTING CONDITIONS ANALYSIS | .

Turning movement counts (TMCs) were collected at the study area intersections during the AM and PM
peak periods. AM peak hour TMCs were collected during the peak hour of the adjacent street (TAM — 9SAM)
and PM peak hour TMCs were collected from 3PM-5PM (which coincides with the 3PM - 4PM peak hour
of ITE LUC 154).

An existing year of 2022 was utilized for the analysis. The 2021 peak season factors from FDOT were used
to adjust the observed traffic volumes to peak season volumes. The peak season conversion factor report
is provided in the Appendix.

The PM peak hour peak season approach and departure volumes at the study area intersections were used
for the PM peak hour roadway segment analysis for segments near the study area intersections. For
roadway segments further from the study area intersections, the existing PM peak hour traffic volumes were
derived using annual average daily traffic (AADT) from the Ocala Marion TPO Congestion Management
Process (CMP) and applying a K-factor and D-factor published on the FDOT Traffic Online.

The observed right turn on red percentages (RTOR%) and peak hour factors (PHF) were used for the
intersection analysis. The TMC heavy vehicle percentages (%HV) were compared to data available from
FDOT Traffic Online, the more conservative of the two were used for the intersection analysis. Table 2
summarizes the %HYV for the study area intersections. The intersection volume development sheets located
in the Appendix detail the volume development for the study area intersections.
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Table 2 — Study Area Intersections Percent Heavy Vehicles

Percent Heavy Vehicles, Obsarved Turning ent Counts v FDOT Traffic Online
EB Approach WB Approach NB Approach
120 FOOT| D250 T FoOT| DEER T Fpo7] OS5E
Count Traffic Hour Count Traffic Haur Count Traffic Hour
Station | Truck | station .| Trud | station 3] Truck
Intersection Heavy Vehide Source Online Fagor 2 Online ;ﬁor ? Online Fq_gor 2
CR 484 & Marion Oaks Blvd FDOT Traffic Online - - - - - - 368138 8.50%  4.25% - - -
AM Turning Movement Counts * - - - -
PM Turning Movement Counts ? 4.90% 340% 4.30% =
CR 484 & SW 29th Ave Rd FDOT Traffic Online - - - - - - - - - - - -
AM Turning Movement Counts 3 4.00% 10.00% 32.00% 2.00%
PM Turning Movement Counts 3 7.10% 3 BO% 2.00% 6.60%
CR484 & SW 20th Ave Rd FDOT Traffic Online - - - - - - - - - - - -
AM Turning Movement Counts : 4.00% 10.00% 32.00% -
PM Turning Movement Counts 3 5.80% 330% 30.40% =
CR484 & 1-75 SB Ramps FDOT Traffic Online - - - - - - - - - 362002 850% 4.25%
AM Turning Movement Counts : 5% 14% - 12%
PM Turning Movement Counts 3 8% 5% - 6%
CR 484 & 1-75 NB Ramps FDOT Traffic Online - - - - - - 362000 9% 4.25% - - -
AM Turning Movernent Counts ? 4.90% 10.90% 16.80% -
PM Turning Movement Counts 3 7.20% 5.20% 9.00% -
CRA484 B CR4AT5A FDOT Traffic Online - - - - - - - - - 368087 5.30% 2.65%
AM Turning Movement Counts 3 - - - -
PM Turning Movement Counts N 9.20% 740% 4.30% 5.30%
CR484 & CRA7S FDOT Traffic Online - - - 367040 12.40% 6.20% - - - - -~ -
AM Turning Moverment Counts 3 - - - -
PM Turning Movement Counts i 7.60% 520% 6.70% 240%
rion Oaks Trail & SW 29th Avq FDOT Traffic Online - - - - - - - - - - - -
AM Turning Movement Counts 3 2.00% 2.00% 11.00% 2.00%
PM Turning Movement Counts 3 8.70% 2.00% 2.00% 7.70%
I\oca_civiA14292300. 01- tipn ta.xismj%s ¥26/2023
Notes:
1.T24 Factors derived from the FDOT Traffic Online Historical AADT reports.
2. Design hourly truck factor calcul ated based on the FDOT Traffic Forecasting Handbook {T24 / 2).
3. Turning Movement Counts were observed in the field during traffic data collection utilized for this TIA, a minimum of 2% was utilized for the Synchro analysis.

Roadway segments within the study area were evaluated to determine the existing PM peak hour levels of
service. The adopted service volumes were obtained from the latest Marion County Congestion
Management Process (CMP) and the 2020 FDOT Quality/Level of Service Handbook. The roadway
segment service volumes were approved during the methodology review process.

All the study area roadway segments are shown to operate within the adopted level of service standard
under existing PM peak hour traffic conditions. Table 3 illustrates the existing PM peak hour traffic volume
and level of service for study area roadway segments.

10
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ROADWAY ATTRIBUTES * EXISTING PEAK SEASON TRAFFIC CONDITIONS (2022)
Roadway TPO Traffic PM Peak Hour *
Daily Pk. Hr. Dir.{| Counts TPO CMP
PO CMP FDOT Adopted | Number | Service Service Growth Growth NB/EB SB/WB

From To Station | Classification * |Area Type] 1OS _|oftanes! Volume | Volume Rate Rate Volume | Volume | NB/EBV/C | SB/WB V/C| NB/EB LOS {SB/WB LOS
(R 484

SW 105 AV SR 200 20100 NS-UA Urban E 2 29,340 1,449 6.3% 3.36% 438 498 0.30 0.34 B B

SR 200 W OF SW 57 AV 2020.1 NS-UA Urban E 2 32,600 1,610 16.4% 3.18% 379 431 0.24 0.27 B 8

W OF SW57 AV SW 49 AV 20201 NS-SA-C1 Urban E 4 37,810 1,900 - 3.18% 379 431 0.20 0.23 c Cc

SW 49 AV MARION OAKS BLVD 2030.0 NS-SA-C1 Urban E 4 35,820 1,800 - 3.93% 819 952 0.46 053 C C

MARION OAKS BLVD SW 20 AVRD 20300 NS-SA-C1 Urban E 4 35,820 1,800 - 3.93% 1,037 1,191 0.58 0.66 c C

SW 20 AVRD 75 20300 NS-SA-C1 Urban £ 4 35,820 1,800 1.8% 3.93% 1,148 1,730 0.64 0.96 c D

I-75 CR 475A 2070.0 NS-SA-C1 Urban D 4 35,820 1,800 4.3% 6.37% 1,187 1,177 0.66 0.65 c C

CR 475A CR 475 2080.0 NS-SA-C1 Urban D 4 35,820 1,800 1.8% 4.34% 861 724 0.48 0.40 [of C

CR 4TS CR 467 2090.0 NS-SA-C1 Urban D 4 35,820 1,800 5.9% 4.57% 1,044 918 0.58 0.51 C c

CR 467 SE 132 5T RD 21100 NS-SA-C1 Urban D 4 35,820 1,800 1.5% 6.56% 905 796 0.50 0.44 C C
SW 29th Avneue Road

CR 484 MARION OAKS TRL - NS-SA-C2 Urban £ 2 10,920 560 - 1.00% 73 59 0.13 0.10 C C
SE 132nd Street Road

CR 484 US 301 7165.0 NS-SA-C1 Urban £ 4 35,820 1,800 5.0% 1.00% 555 489 0.31 0.27 c c

us 301 us 441 7170.0 NS-5A-C1 Urban £ 4 35,820 1,800 8.4% 7.29% 608 535 0.34 0.30 C C
Marion Qaks Trail

CR 484 W SW 43 AV 8150.0 NS-SA-C1 Urban E 2 15,930 792 - 1.00% 113 85 0.14 o1 C C

MARION OAKS CRSE CRABAE 8180.0 NS-SC-C1 Urban E 2 15,930 792 - 1.00% 113 85 0.14 0.11 Cc C

KAOCA Civif}142933003-

Notes:

01 - TLPN TIAXismsegEx

1. The madway attributes and AADT were obtained from the most recent Ocala Marion Transportation Planning O
the roadway attributes were derived using the 2020 FDOT Q/LOS Handbook, 2010 FDOT Functional Classification Map for Marion County, and the adopted level of service from the Marion County Comprehensive Plan {Transportation Element, Policy 2.1.2}.
2. NS-SA-C1 = non-state, signalized arterial, class 1; NS-UC = non-state, unsignalized collector; N§-SC-C1 = non-state, signalized collector, class 1; ST-UA = state, unsiganlized arteriai; NS-UA = non-state, unsignalized arterial.
3. The existing traffic volumes were derived from the observed turning movement counts. The existing volumes for SW 132nd Street, Marion Oaks Trail, and CR 484 (west of SW 45th Avenue/east of CR 475) were derived using the Ocala Marion TPO CMP AADTs
and K/D factors from FDOT Traffic Online {count stations 368136, 368136, 367033, 367040/367046).

ion (TPO) Cong:

Process {CMP) Database and Ocala Marion TPO 2022 Traffic Counts Report. For SW 29th Avenue Road

vaer2023
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The operating conditions at the study area intersections were analyzed using the Synchro 11 software
package, which implements the procedures of the latest Highway Capacity Manual (HCM 6). The existing
lane geometry and signal timings (provided by Marion County) were utilized for the analysis.

All study area intersections operate with acceptable overall intersection level of service (LOS) and volume
to capacity (V/C) ratios less than 1.0 under existing AM and PM peak hour traffic conditions, with the
exception of the stop-controlled approach at the intersection of SW 29" Avenue Road at CR 484. The delay
experienced for the side-street stop-controlled approach during the AM peak hour represents level of
service F for a stop-controlled condition.

The Synchro 11 analysis output is provided in the Appendix. Table 4 provides a summary of the average
delay, level of service, and V/C ratios during the AM peak hour and PM peak hour under existing traffic
conditions.

Table 4 — Existing Conditions Intersection Analysis Summary

AM Peak Hour PM Peak Hour
Intersection LOS |Delay(s}|MaxV/C| LOS |Delay(s)|MaxV/C

Marion Oaks Blvd & CR 484 -- -- - B 14.9 0.85
SW 29th Ave Rd & CR 484 F 82.5 0.89 C 22,5 0.24
SW 20th Ave Rd & CR 484 A 9.3 0.82 A 54 0.56
[-75SB Ramp & CR 484 D 44.6 0.83 C 32.8 0.86
I-75 NB Ramp & CR 484 C 22.5 0.88 B 19.1 0.95
CR475A & CR484 - - -- C 27.0 0.90
CR4758& CR 484 - - - C 27.8 0.77
SW 29th Ave Rd & Marion Oaks Trail A/B 8.8/10.2| 0.12 A/A 8.8/0.0 0.06

Notes:

1. For stop controlled intersections MOEs were reported for the stop controlled approach(es). For signalized

intersections the LOS and delay were reported for the overall intersection.

KAOCA _Civi\142933003-Transwestemn North\ Traffic\TIA\2nd submittal\calcs\xis\[2023-01- TLPN TIA xism]intSum-Ex v23/23
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FUTURE TRAFFIC CONDITIONS .

There are planned improvements within the study area that have been included as background
improvements in the future traffic conditions analysis.

FDOT has programmed improvements along CR 484 west of SW 20" Avenue Road to east of CR 475A
that will improve local traffic operations. The improvements include access management restrictions, adding
turn lanes, and extending turn lanes. Construction is funded for FY 2023-2024 (FPID 433651-1). The
following improvements were included in the background evaluation per the FDOT plans:

CR 484 Interchange Improvements (from west of SW 20" Avenue Road o east of CR 475A)

e Construction of a second southbound right-turn lane on CR 484 at the I-75 SB Ramp
e Construction of a second eastbound left-turn lane on CR 484 at the |-75 NB Ramp

o Construction of a second northbound left-turn from the 1-75 NB off-Ramp to CR 484
e Construction of a second eastbound left-turn lane on CR 484 at CR 475A

e Construction of a second northbound left-turn lane on CR 475A at CR 484

e Construction of a southbound right-turn lane on CR 475A at CR 484

e Signal timing adjustments

In addition, the Marion Oaks Boulevard at CR 484 intersection has planned improvements with construction
funding from FDOT programmed for FY 2024 (FPID 449277-1). The following improvements were included
in the background evaluation per the County plans:

Marion Oaks Boulevard at CR 484 intersection improvements

e Construction of dual westbound left-turn lanes
e Construction of dual northbound right-turn lanes

e Northbound right permitted/overlap phasing and signal timing adjustments

SW 20" Avenue Road is being extended north of CR 484 as part of the Trailhead Logistics South project.
The improvements will be complete by end of 2023. The extension of SW 20" Avenue Road will include
the following improvements at the intersection with CR 484;

SW 20" Avenue at CR 484 intersection improvements

e Construction of an eastbound left-turn lane
e Construction of a westbound right- turn lane

o Construction of a north leg of the intersection with a southbound left-turn lane, through lane,
and right-turn lane

e Signal timing adjustments
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The signal plans for the intersection of SW 20" Avenue Road and CR 484 are provided in the Appendix.
The traffic study for the Marco Polo PUD included additional improvements at the intersection that would
be needed for the projected traffic volumes at buildout of the Marco Polo PUD. Because the Marco Polo
PUD is considered as a background/vested project per request of Marion County, the improvements
identified in that study were included in the background conditions analysis of the intersection. The following
buildout geometry was identified in the Marco Polo PUD study:

Buildout SW 20" Avenue at CR 484 intersection geometry

e One left, two through, and one eastbound through/right lane
e Two left, three through, and one westbound right turn lane
¢ One left, one through, and one northbound right turn lane

e Two left, and one southbound through/right lane

Additional excerpts detailing the background improvements are provided in the Appendix.

The future traffic volumes within the study area were calculated based on the approved methodology.
Future background traffic volumes were calculated using existing peak season traffic volumes and an
annual background growth rate applied to the buildout year. A 3.0% background annual growth rate was
utilized for the future traffic volume projections. In addition to background growth the following vested
developments were added as background traffic:

e Trailhead Logistics Park South

e Gas/Convenience Store at CR 484 & SW 20th Ave Rd (included within the Marco Polo PUD)
e Marco Polo PUD

¢ McGinley Property Phase 2

The total buildout traffic volumes were calculated as the sum of the background traffic volumes and project
traffic. For the roadway segment analysis, the PM peak hour project traffic volumes were calculated as an
average across the segment length. Project traffic was separated between automobile traffic and truck
traffic. A separate trip distribution was applied to each.

Vested traffic excerpts and worksheets detailing the future conditions intersection volume development are
contained in the Appendix. Buildout total traffic volumes at the study area intersections during the weekday
AM and PM peak hours are illustrated in Figure 5 and Figure 6.
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The roadway segments within the study area were evaluated for level of service under future background
traffic conditions (before the addition of project traffic) during the PM peak hour. The service volumes for
roadways within the study area were obtained utilizing the most recent Ocala Marion TPO CMP and FDOT
Quality/Leve! of Service Handbook per the approved methodology.

The following roadway segments were found to have V/C ratios greater than 1.0 with the addition of
background traffic:

e CR 484, from Marion Oaks Boulevard to SW 20" Avenue Road (existing 4-lane roadway)
e CR 484, from SW 20" Avenue Road to |-75 (existing 4-lane roadway)
e CR 484, from I-75 {o CR 475A (existing 4-lane roadway)

CR 484 is listed within the Ocala Marion TPO Long Range Transportation Plan (LRTP) as needing widening
to six lanes from SW 29" Avenue to SW 20" Avenue Road (project R26) and SW 20" Avenue Road to CR
475A (project R27). These improvements are not listed in the cost feasible plan and do not have funding
allocated in the current five-year Transportation Improvement Program (TiP). The traffic study performed
for the Marco Polo PUD showed a need for CR 484 to be six lanes fronting the Marco Polo PUD.

Marion County has funding in the current five-year TIP for a planning study for widening of CR 484 to two
lanes from Marion Oaks Pass to SR 200 (Project C5). No other phases have funding allocated in the
five-year TIP.

The other roadway segments within the study area are shown to operate within the adopted service volume
with 2027 PM peak hour background traffic conditions. The future background conditions roadway segment
analyses are detailed in Table 5.
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Table § — Future Background Conditions PM Peak Hour Roadway Segment Analysis (2027)

D-276

Traffic impact Analysis
Trailhead Logistics Park North

EXISTING PEAK SEASON
TRAFFIC CONDITIONS
ROADWAY ATTRIBUTES ! {2022) PM PEAK SEASON BACKGROUND TRAFFIC CONDITIONS {2027}
Roadway PM Peak Hour * PM Peak Hour
Pk. Hr. Dir.
Adopted | Number | Service NB/ES SB/WSB NB/EB sB/ws Vested Vested Total

From Ta 10S  |oftanes] Vol Vol Vol Vol ' NB/EB SB/WB {Total NB/EB| SB/WB | NBJEB V/C | SB/WB V/C| NB/EB LOS |SB/WB LOS
CR 484

SW 105 AV SR 200 E 2 1,449 438 498 504 573 25 29 529 602 0.37 0.42 C C

SR 200 W OF SW 57 AV E 2 1,610 379 431 436 496 139 216 575 712 0.36 044 8 C

W OF SW 57 AV SwWa9 Aav E 4 1,900 379 431 436 496 691 633 1,127 1,129 0.59 0.59 c [

SW 45 AV MARION OAKS BLVD E 4 1,800 818 952 942 1,085 524 534 1,466 1,629 .81 0.81 C C

MARION OAKS BLVD SW20 AVRD E a 1,800 1,037 1,191 1,192 1,369 596 591 1,788 1,960 0.99 109 D F

SW 20 AVRD -75 E 4 1,800 1,148 1,730 1,320 1,989 1,166 752 2,486 2,741 138 152 F F

1-75 CR 475A 3] 4 1,800 1,187 1177 1,364 1,354 713 4380 2,077 1,844 115 1.02 F F

CR475A CR 475 D 4 1,800 861 724 990 833 603 417 1,593 1,250 0.89 0.69 c o}

CR 475 CR 467 D 4 1,800 1,044 918 1,201 1,056 482 330 1,683 1,386 0.94 077 C c

CR 467 SE 132 ST RD D 4 1,800 905 796 1,041 915 386 264 1,427 1,179 0.73 0.66 Cc C
SW 29th Avneue Road

CR 484 MARION OAKS TRL E 2 560 73 59 84 67 0 0 84 67 0.15 0.12 C [
SE 132nd Street Road

CR 484 US 301 E 4 1,800 555 489 638 562 294 202 932 764 0.52 0.42 [of C

Us 301 Us 441 E 4 1,800 608 535 699 615 294 202 993 817 Q.55 0.45 C C
Marion Qaks Trail

CR484 W SW49 AV E 2 792 113 85 130 98 1 2 131 100 0.17 013 C C

MARION OAKS CRSE CR 484 E E 2 792 113 8S 130 98 51 8 181 106 0.23 0.13 [ C
KAOCA_Civif1429: 3 ~TLPNTIA. vzes2023
Notes:
1. The roadway attributes and AADT were obtained from the most recent Ocala Marion Transportation Planning Org {TPO) Ci ion M Process (CMP) Database and Ocala Marion TPO 2022 Traffic Counts Report. For SW 29th Avenue Road

the roadway attributes were derived using the 2020 FDOT Q/LOS Handbook, 2010 FDOT Functional Classification Map for Marion County, and the adopted leve! of service from the Marion County Comprehensive Plan {Trans portation Element, Policy 2.1.2).

2. The existing traffic volumes were derived from the observed tuming movement counts. The existing volumes for SW 132nd Street, Marion Oaks Trail, and CR 484 {west of SW 45th Avenue/east of CR 475} were derived using the Ocala Marion TPO CMP AADTs
and K/D factors from FDOT Traffic Online {count stations 368136, 368136, 367039, 367040/367046).
3. Background volumes were derived by applying the study area growth rate to the existing volumes and adding vested traffic added.
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The roadway segments within the study area were evaluated for level of service under future buildout traffic
conditions during the PM peak hour. The service volumes utilized for the analysis are the same as those
utilized for the future background conditions analysis, with the addition of background improvements. The
following improvements were identified to be necessary to provide for acceptable level of service with the
future background traffic volumes during the PM peak hour:

o CR 484, from Marion Oaks Boulevard to SW 20" Avenue Road {existing 4-lane roadway)
¢ CR 484, from SW 20" Avenue Road to I-75 (existing 4-lane roadway)
e CR 484, from |-75 to CR 475A (existing 4-lane roadway)

Service volumes for the improved condition were obtained from the 2020 FDOT Quality/Level of Service
Handbook and using the roadway attributes from the Ocala Marion TPO CMP. The roadway segments
within the study area are shown to operate within the adopted service volume with PM peak hour buildout
traffic volumes and assuming the improvements identified to be needed in the background conditions
analysis. No additional roadway widenings were identified to be needed due to the addition of traffic from
the proposed Trailhead Logistics Park North site.

The future buildout conditions roadway segment analyses are detailed in Table 6.
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Table 6 — Buildout Conditions PM Peak Hour Roadway Segment Analysis (2027)

D-278

Traffic impact Analysis

Trailhead Logistics Park North

S8/ws
noeatos| o5
0.43 c <
046 4 c
081 4 c
092 < <
072 C 4
0993 C o
066 (3 4
072 < 4
079 o c
087 C C
Qa1 c
042 < c
046 (4 €
.14 C C
017 c c

3. Project traffic was assigned based on the CFRPM output {with manual adjustments) In the approved methodology.

ROADWAY ATTRIBUTES * PM PEAK SEASON BACKGROUND TRAFHC CONDITIONS (2027) PMPEAK SEASON PM PEAK HOUR BUILDOUY TRAFFIC CONDITIONS (2027 w/ Background impravements)
Rosdway £xis. PR | tmp wmproved PM Peak Hour * Project Traffic - Auto Project Traffic - Trucky Project
Edst. | Hr.Dir, d | Pk Hr. Dir. Peak
Adopted | N Service | Number| Service Total . . Direction | Yotat Toral

From To 105 | oftanes | volume {of tanes| votume [TotatNa/eel ss/ws | vp/ea vic isewa vyc| NB/EB LOS fss/wa LS| % Asignment * | Na /58 Y Awigoment” | NB/EB | su/Ws lxwmpace®] wess | se/we insfemv/c
on 424

SW 105 AV SR 200 E 2 1,48 2 1449 519 602 0.37 0.8 c 4 4.0% & 1.0% -] 1 113% 5385 €18 037

SR 200 W OF SW 57 AV E 2 1,610 2 1,610 575 m 0.36 0.44 < < 5.5% L] 5.0% 2 4 L57% 585 737 0.36

W OF SW57 AV SWAB AV 3 4 1,500 4 1,900 1127 1129 059 0.5 [ < 65% 10 5.0% 2 2 153% 1139 1,158 060

SW 49 AV MARION OAKS BLVD E 4q 1,800 4 1,800 1,466 1629 0.8 091 4 < 10.0% 15 5.0% 2 4 238% 3,483 1672 082

MARION DAXS BLVD SW20 AV RD 3 4 1,600 § 2,863 1788 1,960 [ ass c < 8.0% a2 S.0% 2 4 629% 1892 207 [

SWIDAVRD w75 E A 1,800 6 2.869 2486 27481 087 0% < 4 57.0% a3 95.0% 7 k] 1620% | 2779 2,865 2970

75 CRATSA -} a 1,800 13 2,869 2,077 1,844 an 0.6t 4 < 32.0% 125 10.0% 7 4 7.36% 2,310 1,89 on

CRATSA CR 475 ] 4 1,600 4 1,800 1,593 1,250 089 0.69 [ 4 6.0% 102 10.0% 7 4 £.06% 1,702 1293 095

CR4TS CR467 B a 1,600 4 1,800 1,683 1,386 .94 .77 (4 < 20% 88 10.0% 7 4 5.19% 1,776 1,423 093

CcR 467 SE 132 ST AD [ 4 1,800 4 1,800 1,427 1379 079 066 c c 17.0% 3 100% 7 4 410% 1,501 1.209 [X3
ISW 29th Avneue Road

CR 484 MARION OAKS TAL E z 560 2 560 84 &7 415 012 c 4 4.0% 164 164 o.o% 0 ] 29.33% 248 231 044
SE 13204 Street Road

CR 484 us 301 3 4 1,800 a 1800 832 76t 052 oaz 3 c 13.0% 51 » 10.0% b 4 3.20% 93 728 ass

Us 301 Us 441 E 4 1,600 a 1,800 993 817 0.55 045 c 4 12.0% 47 18 3.0% 2 1 273% 1,042 836 058
[Matton Oaks Trait

CRABAW SW49 AV E 2 792 2 ke 13t 100 017 013 C < 3% 5 14 0.0% o o 173% 13 114 017

MARION OAKS CRSE CRABAE E 2 792 2 T2 21 106 0.3 013 (4 4 6.5% 10 b3 0.0% ] Q 321% 191 131 0.24
X A0CA ¢
Notes:

1. The existing roadway attributes and service volumes were obtained from thé most recent Geala Marion Transportation Planning Organization (PO} Cangestion Managerment Process {CMP) Database. For the improved condition, the roadway service volumes were derived using the 2020 FOT Q/LOS Handbook. The improvements identified o be needed under future
hackground traffic conditions (prior to adding project traffie} were assumed for the bulldout conditions analysis.

2. Background volumes were derived by 2ppiving the study area growth @te to the existing volumes with vested traffic added.

nwnn
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The intersections within the study area were evaluated to determine if improvements are needed to provide
an acceptable level of service and intersection operations with future background traffic conditions prior to
the addition of project traffic.

Existing signal timings (as obtained from the City of Ocala and Marion County), peak hour factors (as
obtained from the traffic counts), and right-turn on red percentages (obtained as previously described in
this report) were input into Synchro 11 for analysis. The existing observed percent heavy vehicle percentage
was updated for the background conditions analysis to reflect the projected vehicle mix from the addition
of background and vested traffic.

Either existing geometry or planned/programmed geometry was utilized based on the committed
transportation projects outlined previously.

The intersection of SW 29" Avenue Road at CR 484 was evaluated as a directional median opening (all
southbound movements are limited to right-turn only) based on input from Marion County on a planned
short-term safety improvement. The observed and projected traffic movements at the intersection were re-
allocated based on the planned movement restriction at the intersection. Existing / projected southbound
left-turn movements were allocated to the southbound right-turn movement and eastbound through
movement, assuming these vehicles would make a u-turn at the median opening to the west of the
intersection.

The background intersection analysis shows the following improvements are necessary to provide for
acceptable level of service and operations with future background traffic volumes:

SW 29" Avenue Road at CR 484

e Signalization is warranted as a result of background traffic during the AM peak hour based on the
FDOT Signal Warrant 3 volume thresholds and LOS F for southbound right-turn movement

SW 20th Avenue Road at CR 484

e Signal timing adjustments and assuming the improvements identified to be needed with the Marco
Polo PUD buildout

An AM peak hour and PM peak hour signal warrant analysis was conducted for the intersection of SW 29t
Avenue at CR 484 using the Manual on Uniform Traffic Control Devices (MUTCD) 2009 Edition for peak
hour volume Warrant 3 criteria. Based on the Signal Warrant 3 criteria, a traffic signal is warranted for the
background AM peak hour traffic conditions. The peak hour signal warrant analysis outputs are provided in
the Appendix.

The |-75 at CR 484 interchange is currently under construction. The improvements include dual southbound
right turn lanes for the southbound ramp terminal and dual northbound left turn lanes for the northbound
ramp terminal. The I-75 Southbound Ramp at CR 484 southbound right-turn movement operates at LOS F
(and v/c < 1.0) during the background AM peak hour. The |-75 Northbound Ramp at CR 484 northbound
left-turn movement operates at LOS F (and v/c <1) during the AM and PM background scenarios.

No background improvements were applied to the intersection of CR 475A at CR 484. With future

background traffic volumes, the intersection operates with all V/C ratios less than 1.0 and acceptable LOS

for the overall intersection operations, but with LOS F for the eastbound left-turn, northbound left-turn, and
21
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