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1.0 Executive Summary

This Project Traffic Analysis Report (PTAR) has been prepared to provide design traffic
volumes and traffic analysis in support of a PD&E for SR 659 (Combee Road) from US
98 to North Crystal Lake Drive, Financial Number 440274-1-22-01.

Traffic data were collected and analyzed to document existing Level of Service for
study area roadways and intersections. Under existing conditions, several study area
roadway segments are not expected to meet their LOS targets and/or volume to
capacity ratios during the PM Peak Hour.

A No Build alternative was developed to identify future traffic conditions that are
anticipated to occur if the study area roadway is not improved. The No Build geometry
for SR 659 is the same as existing geometry for study area roadway segments,
consisting of a 2-lane road with occasional two-way left-turn lanes.

Several study area roadway segments under the No Build scenario are anticipated to
not meet their LOS targets under Existing (2016), Opening Year (2025), and Design
Year (2045) conditions. In the Design Year, no study area roadway segments are
anticipated to meet their LOS target, with the exception of the segment south of US 98.

The Build geometry assumes that SR 659 (Combee Road) will remain a 2-lane undivided
facility in the future. However, right and left turn-lanes will be added to improve
conditions. Associated intersection improvements include:

SR 659 & US 98

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & Commerce Point Drive

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & South Crystal Lake Drive

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & North Crystal Lake Drive

Add one eastbound left turn-lane to provide a dedicated turn lane.
Add one southbound right-turn lane to provide a dedicated turn lane.

No study area roadway segments under the Build scenario are anticipated to meet their
LOS target under Opening Year (2025) and Design Year (2045) conditions, with
exception to the segments of SR 659 south of US 98, from US 98 to Maine Avenue, and
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from Maine Avenue to McJunkin Road in the Opening Year (2025), and the segment of
SR 659 south of US 98 and from US 98 to Maine Avenue in the Design Year (2045).

All signalized study area intersections are anticipated to meet their LOS target during
the Opening Year. By the Design Year, the US 98 intersection is calculated to have a
delay of 70.5 seconds and an LOS E, which indicate failing conditions. Several Design
Year intersections experience volume to capacity ratios that exceed 1.0.
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2.0 Traffic Analysis Assumptions

SR 659 (Combee Road) PTAR

Assumptions are described using FDOT Form 2-29 of PD&E Manual as shown below.

Traffic forecast for the project was developed using:

X Travel Demand Model
Type of Travel Demand Model Used:
X Metropolitan Planning Model
Other Model

Analysis Report that discusses growth

X Growth Rates
Refer to Section 6 of the Project Traffic

rates

Is the travel demand model based on the latest adopted Long Range Transportation Plan?

X YES

NO

12/10/2015 Date when MPO adopted the latest Long
Range Transportation Plan

2010 Base Year of Travel Demand Model

2040 Horizon Year of Travel Demand Model

Long Range Transportation Plan documentation is
available at (provide web address):
http://polktpo.com/what-we-do/our-planning-
documents/long-range-transportation-plan

Explain why?

Traffic Data and Factors

Standard K = 9%
D Factor = 55.47%
Toaily = 10.41%

Data Collection Year 2016
Opening Year = 2025
Interim Year = --

Design Year = 2045

was built:
Interim Socioeconomic data have not been reviewed.

Discuss any changes in land use, economics, population and employment data since the model

Traffic Analysis Assumptions

MOEs.

Discuss study area, data calibration/validation parameters, analysis tools, analysis periods and

Study area includes all signalized intersections within project limits. The model was calibrated
and growth rates developed per the PTF Handbook, as described in Section G. Intersections
were analyzed using Synchro Software, Synchro HCM reports, and Synchro Reports. Opening
and Design Year peak-hour and daily conditions were analyzed. Measures of effectiveness
include delay, LOS targets and volume-to-capacity ratios.
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3.0 Introduction

This Project Traffic Analysis Report (PTAR) has been prepared by Kimley-Horn and
Associates, Inc. (Kimley-Horn) on behalf of the Florida Department of Transportation
(FDOT), District 1. The study area consists of SR 659 (Combee Road) (Roadway 1D
16006000) from US 98 (milepost O) to North Crystal Lake Drive (milepost 1.360) in
Polk County, Florida. The project location is shown in Figure 1.

The purpose of the PTAR is to provide design traffic volumes and traffic analyses in
support of a Project Development and Environmental (PD&E) study to evaluate
accommodations for pedestrians and bikes, improve transit facilities, and optimize
vehicle access.
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3.1 Description of Project

SR 659 (Combee Road) is a two-lane, north/south urban minor arterial with a posted
speed of 40 miles per hour through the study area. South of the study area, South
Combee Road is a small local road that serves a residential area, businesses, and
Holloway Park. North of the study area, Combee Road has a rural typical section with
two-lanes, no sidewalks, and a narrow border width. It continues north for several
miles, terminating just north of the intersection with State Road 33.

SR 659 has a two-way left-turn lane in some segments. There is a two-way left turn lane
between US 98 and Mclunkin Road on the south end of the study area, and also
between Skyview Drive and North Crystal Lake Drive on the north end of the study
area. The middle segments between McJunkin Road and Skyview Drive generally do not
have left-turn lanes, though there are left-turn lanes at the Commerce Point Drive and
South Crystal Lake Drive intersections. Relevant existing characteristics for the study
corridor are included in Table 1.

Table 1. Roadway Characteristics of the SR 659 Corridor

SR 659 from US 98 to North Crystal Lake Drive

Roadway ID 16006000
Mileposts M.P. 0.000 TO 1.360
State Road SR 659
Location Polk County
Area Type Urban
FDOT LOS Target LOSD
Functional Classification Urban Minor Arterial
Access I\/!a.nag_e ment Access Class 05
Classification
Speed Limit 40 MPH

3.2 Existing Transit Service

Combee Road is currently served by Route Number 14 of the Lakeland Area Mass
Transit District, which has 1-hour headways on weekdays, running from 7:15 am to
6:00 pm. Route 14 transit service is shown in Figure 2.

Bus route schedules and maps are included in Appendix A.
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3.3 Objective

The objective of this report is to provide the FDOT District 1 with the Annual Average
Daily Traffic (AADT), Peak Hour Volume (PHV), and intersection and roadway Level of
Service (LOS) for the base year 2016, opening year 2025, and design year 2045. This
report includes the development of the design traffic characteristics including Standard
K factor, Design Hour Directional Demand (D), and percentage of trucks for both the
design hour and daily demand (Ts, T..). These factors were used to determine the future
traffic volumes and to perform the future operational analysis. Intersection turning
movement queue lengths are also documented.
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4.0 Traffic Analysis Method

4.1 Design Period

The following analysis years were considered:

Existing Year - 2016
Opening Year - 2025
Design Year - 2045

Data from the reports were used in the analysis provided herein. The methodology also
included assumptions of analysis and buildout years, standard K and D factors, and
methods to determine roadway Level of Service (LOS) and intersection operating
conditions. The methodology is provided in Appendix B for reference.
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5.0 Existing Conditions Analysis

An analysis of existing operating conditions was conducted for the study area
segments and intersections. Data collection was conducted to establish existing
geometry, intersection turning movement counts, and segment counts. The results of
this data collection are presented in the subsequent tables and figures.

5.1 Traffic Count Information

Traffic counts were conducted by others as part of four previous reports that also
provide corridor assessments and volume projection data:

Phase 1 Corridor Analysis for SR 659 from August of 2016 (FPN 436417-1-32-
01, TWO 15)

Intersection Analysis Study for SR 659 at Commerce Point Drive from April of
2017 (FPN 436417-1-32-01, TWO 46)

Intersection Analysis Study for SR 659 at SR 35 (US 98) from April of 2017 (FPN
436417-1-32-01, TWO 47)

Traffic Forecast Modeling Technical Memorandum for SR 659 from US 98 to
North Crystal Lake Drive from March of 2018

Intersection turning movement counts were conducted for each of the study
intersections during the AM Peak Period (7:00 AM and 9:00 AM) and PM Peak Period
(4:00 PM to 6:00 PM). Turning movement counts were conducted on Tuesday, January
12, 2016 for the following intersections:

SR 659 (Combee Road) & US 98
SR 659 (Combee Road) & Commerce Point Drive

Turning movement counts were conducted on Thursday, January 14, 2016 for the
following intersections:

SR 659 (Combee Road) & Maine Avenue
SR 659 (Combee Road) & South Crystal Lake Drive
SR 659 (Combee Road) & Skyview Drive
SR 659 (Combee Road) & North Crystal Lake Drive

Figure 3 shows the locations of all the traffic counts. Traffic count data were adjusted
where appropriate using the latest seasonal and axle factor data from FDOT’s FTI
2016. Traffic count summaries are provided in Appendix C, and FDOT’s FTI data is
provided in Appendix D.
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5.2 Existing Geometry

The existing geometry in the study area was obtained through review of aerial imagery
and confirmed through field observations. SR 659 is currently two lanes throughout all
of the study area. Some portions include a two-way left turn lane. Existing geometry at
each of the study intersections is illustrated in Figure 4.

5.3 Existing AADT Volumes

Existing AADT Volumes for Year 2016 were obtained from FDOT’s 2016 FTI. These
volumes are illustrated in Figure 5.

5.4 Existing Traffic Volumes

A summary of the existing traffic volumes is shown in Table 2. Values for D were
calculated based on the hourly volume count data. Standard values for K were used
based on area type. FTI 2016 was used for the remaining segments. Data from FTI is
included in Appendix D.

54.1 Year 2016 Turning Movement Counts

Raw turning movement counts were adjusted by the countywide seasonal factor of
1.03, based on information from 2016 FTIl. The computer program TURNS5 was used
to modify existing PM counts to represent existing design hour turning movement
volumes. TURNSS worksheets are provided in Appendix E. The adjusted turning
movement volumes for the PM Peak Hours is shown in Figure 6.
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Table 4. Year 2016 Existing Intersection LOS Analysis Summary

Existing Year 2016
Study Intersection R L Overall Max
Control Target Delay LOS V/C Mvmt.
(Sec/Veh)
SR 659 (Combee Rd) &
US98 Signalized D 74.2 E 1.56 SBL
Maine Avenue Signalized D 15.5 B 0.71  WBL
Commerce Point Drive Signalized D 28.0 C 0.93 EBL
South Crystal Lake Drive  Signalized D 18.6 B 0.88 EBL
Skyview Drive Signalized D 23.9 C 0.84  NBT
North Crystal Lake Drive  Signalized D 40.9 D 1.07 EBL

As shown in the table, two of the six intersections operate at or above the FDOT LOS
target under existing conditions. The SR 659 (Combee Road) intersections with US 98
and North Crystal Lake Drive operate with volume to capacity ratios that exceed 1.0.
Printouts from the Synchro analysis and existing signal timings are included in
Appendix G.

5.6 Safety Analysis

Crash report data was obtained for a five-year period from January 1, 2013 to
December 31, 2017. The crash data was obtained from the University of Florida’s
Signal Four Analytics online crash database, which compiles statewide crash data from
the Florida Highway Patrol (FHP), as well as from local law enforcement agencies,
consisting of both long- and short-form crash reports. The data was analyzed to
identify specific crash patterns and locations that may indicate a safety concern within
the study area. The study area considered is the same as the overall area for the PD&E,
from SR 35/SR 700 (US 98/Bartow Road) to North Crystal Lake Drive. Cross-street
influence areas were assumed to be 250 feet in each direction east and west of SR 659,
except for the intersection at US 98, where only crashes on the north SR 659 leg were
considered. Only the extracted coded crash data were reviewed; the corresponding
crash reports and narratives were not. The summary crash data tables are included in
Appendix H.

The primary safety concern along the study corridor is existing major-street rear-end
crashes, which are typically associated with corridor congestion. As this project
includes recommendations to address congestion and progression along the corridor,
it is likely these improvements will also address some of the rear-end crash trends
observed. Additionally, because this project includes extending the existing center
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Table 2. Year 2016 Existing Traffic Volumes and Factors

2016 Peak Axle  Seasonal

Roadway Segment 2016 AADT Adj. Adj.

DDHV Direction
Factor Factor

Mainline Characteristics

SR 659 (Combee Road)

South of US98 1,100 55 NB 0.94 1.07

US 98 to Maine Avenue 14,500 724 SB 0.94 1.07

Maine Ave to Mclunkin Rd 15,500 774 NB 0.94 1.07

McJunkin Road to Commerce Point Drive 15,500 774 NB 0.94 1.07

Commerce Point Drive to South Crystal Lake Drive 16,500 824 NB 0.94 1.07

South Crystal Lake Drive to Skyview Drive 18,500 924 NB 0.94 1.07

Skyview Drive to North Crystal Lake Drive 19,000 948 SB 0.94 1.07

North of North Crystal Lake Drive 18,400 883 NB 0.94 1.07
us 98

West of Combee Road 38,500 1,802 EB 0.94 1.07

East of Combee Road 44,500 2,083 EB 0.94 1.07
Maine Ave

East of Combee Road 6,500 324 WB 0.94 1.07
Commerce Point Drive

West of Combee Road 7,500 374 EB 0.94 1.07
South Crystal Lake Drive

West of Combee Road 4,800 240 EB 0.94 1.07
Skyview Drive

East of Combee Road 7,500 374 EB 0.94 1.07
North Crystal Lake Drive

West of Combee Road 6,000 300 EB 0.94 1.07

DDHV = Directional Design Hour Volume
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55 Year 2016 LOS Analysis

A Level of Service (LOS) analysis was conducted for each of the study area intersections
in accordance with the 2010 Highway Capacity Manual (HCM). LOS was evaluated for
the study area segments using FDOT’s Generalized Volume Tables from the 2013
Quality/Level of Service Handbook.

5.5.1 Year 2016 Arterial LOS Analysis

Arterial LOS was evaluated using the Generalized Volume Tables in the 2013 FDOT
Quality/Level of Service Handbook. SR 659 is classified as an Urban Minor Arterial from
north of US 98 to North Crystal Lake Drive, with a posted speed limit of 40 miles per
hour. The facility is classified as a Class | State Signalized Arterial, and FDOT’s LOS
target is D. Polk County’s adopted LOS is also D. Relevant tables from the 2013 FDOT
Quality/Level of Service Handbook are included in Appendix F, with service volumes
shown below:

2-Lane service volumes — divided, with left or right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C-871 VPH (830 x 1.05)
LOS D - 924 VPH (880 x 1.05)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)

2-Lane service volumes — undivided, with no left or right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C - 664 VPH (830 x 0.80)
LOS D - 704 VPH (880 x 0.80)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)

Table 3 shows the existing LOS for SR 659 through the study area. As shown in the
table, based on generalized service volumes, all sections of SR 659 currently operate
acceptably at the target LOS D for PM Peak Hour conditions, with the exception of SR
659 from McJunkin Road to South Crystal Lake Drive and from Skyview Drive to North
Crystal Lake Drive.
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Table 3. Year 2016 Existing Arterial LOS Analysis Summary

Standard Direct.ional
FDOT Service Exisitng Standard Assigned Design Arterial Meets
Roadway Segment LOS Hour LOS
Volume AADT KFactor D Factor
Target @LOS Volumes Target?
(DDHV)
Existing Year - 2016
SR 659 (Combee Rd)
South of US 98 Urban D 704 1,100 | 9.00% | 55.47% 50 C YES
US 98 to Maine Avenue Urban D 924 14,500 | 9.00% | 55.47% 720 C YES
Maine Avenue to Mclunkin Road Urban D 924 15,500 | 9.00% | 55.47% 770 C YES
MecJunkin Road to Commerce Point Drive Urban D 704 15,500 | 9.00% | 55.47% 770 F NO
Commerce Point Drive to South Crystal Lake Drive | Urban D 704 16,500 | 9.00% | 55.47% 820 F NO
South Crystal Lake Drive to Skyview Drive Urban D 924 18,500 | 9.00% | 55.47% 920 D YES
Skyview Drive to North Crystal Lake Drive Urban D 924 19,000 | 9.00% | 55.47% 950 F NO
North of North Crystal Lake Drive Urban D 704 18,400 | 9.00% | 55.47% 920 F NO

5.5.2 Year 2016 Intersection LOS Analysis

Intersection analyses were conducted in Trafficware’s Synchro 10 Software. The
Synchro HCM procedures were used for most intersections; however, three
intersections were evaluated using Synchro reports because the HCM procedures were
not applicable or they produced inaccurate results (as compared to intersection
operational observations). The following intersections were evaluated using Synchro
reports:

SR 659 (Combee Road) at US 98 — the HCM procedures cannot evaluate the
shared through/left turn lane.

SR 659 (Combee Road) at Skyview Drive — the HCM procedures produced
inaccurate results for the westbound right turn lane.

SR 659 (Combee Road) at Maine Avenue - the HCM procedures cannot evaluate
the exclusive pedestrian phase.

Existing signal timings from Polk County were incorporated into the analysis for the
study intersections where available. All intersections were analyzed as signalized
intersections. Table 4 provides a summary of existing intersection performance under
PM conditions.
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Table 4. Year 2016 Existing Intersection LOS Analysis Summary

Existing Year 2016
Traffic FDOTLOS Overall

Study Intersection Control e Sk o\[eO?II '\\;Ifg MVt
(Sec/Veh)
SR 659 (Combee Rd) &
US 98 Signalized D 75.0 E 1.56 SBL
Maine Avenue Signalized D 155 B 0.71  WBL
Commerce Point Drive Signalized D 28.0 C 0.93 EBL
South Crystal Lake Drive  Signalized D 18.6 B 0.88 EBL
Skyview Drive Signalized D 23.9 C 0.84  NBT
North Crystal Lake Drive  Signalized D 40.9 D 1.07 EBL

As shown in the table, two of the six intersections operate at or above the FDOT LOS
target under existing conditions. The SR 659 (Combee Road) intersections with US 98
and North Crystal Lake Drive operate with volume to capacity ratios that exceed 1.0.
Printouts from the Synchro analysis and existing signal timings are included in
Appendix G.

5.6 Safety Analysis

Crash report data was obtained for a five-year period from January 1, 2013 to
December 31, 2017. The crash data was obtained from the University of Florida’s
Signal Four Analytics online crash database, which compiles statewide crash data from
the Florida Highway Patrol (FHP), as well as from local law enforcement agencies,
consisting of both long- and short-form crash reports. The data was analyzed to
identify specific crash patterns and locations that may indicate a safety concern within
the study area. The study area considered is the same as the overall area for the PD&E,
from SR 35/SR 700 (US 98/Bartow Road) to North Crystal Lake Drive. Cross-street
influence areas were assumed to be 250 feet in each direction east and west of SR 659,
except for the intersection at US 98, where only crashes on the north SR 659 leg were
considered. Only the extracted coded crash data were reviewed; the corresponding
crash reports and narratives were not. The summary crash data tables are included in
Appendix H.

The primary safety concern along the study corridor is existing major-street rear-end
crashes, which are typically associated with corridor congestion. As this project
includes recommendations to address congestion and progression along the corridor,
it is likely these improvements will also address some of the rear-end crash trends
observed. Additionally, because this project includes extending the existing center
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two-way left-turn lanes (TWLTL) from where it currently terminates north of McJunkin
Road to North Crystal Lake Drive, crash types typically associated with the presence of
a TWLTL were analyzed further as well. Reviewing historical crash data can help identify
whether a roadway with an existing TWLTL is actually experiencing crashes related to
that TWLTL or whether many of the crashes are a result of typical signalization and
congestion.

5.6.1 Historical Crash Analysis

A total of 180 crashes were reported for the five-year period, including 61 injury
crashes, resulting in 80 injuries, and no fatal crashes. The number of crashes per year
increased between 2013 and 2015, from 36 crashes reported in 2013 to 43 crashes in
2015, before declining again to 32 crashes in 2016 and in 2017. Table 5 summarizes
the total number of crashes that occurred within the study area.

Table 5. Summary of Crashes

Total Number Number Number Number Number of

Number of of Injury ofFatal ofDark ofWet Bike/Ped

Crashes Crashes Crashes Crashes Crashes Crashes
2013 36 10 0 2 7 2
2014 37 16 0 4 7 0
2015 43 18 0 1 5 2
2016 32 9 0 1 8 0
2017 32 8 0 4 3 1
Total 61 0 12 30 5
Average 12.2 0 2.4 6 1

Percent 33.90% | 0.00% 6.70% | 16.70% 2.80%

The crash data was organized to determine significant trends in the circumstances
involved in the crashes, and the following observations were made:

Nearly seven percent of the crashes occurred during dark conditions, and an
additional five percent occurred during dawn/dusk conditions.

Approximately 17 percent of the crashes occurred on wet pavement.

Three of the crashes (1.7 percent) reported involved a driver under the influence
of drugs or alcohol.

Over 18 percent of the crashes were attributed to distracted driving.

A southbound driver was at-fault in approximately 44 percent of the crashes. A
northbound driver was at-fault in an additional 31 percent of crashes.
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Over 7 percent of the crashes were single-vehicle crashes, and 10 percent of the
crashes involved more than two vehicles. Most crashes, 83%, involved two
vehicles.

The frequency in crashes peaked from 3:00 PM to 6:00 PM, which includes the
evening peak hour. A smaller peak in crash frequency occurred from 12:00 PM
to 2:00 PM, as depicted in Figure 7.

The number of crashes per day was more concentrated on weekend days than
on weekdays.
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Figure 7. Crashes by Time of Day

A crash type analysis was conducted, and the predominant crash type along the
corridor was a rear-end crash (53 percent), which is typical for corridors with signalized
intersections that experience congestion. Northbound drivers were at-fault in
approximately 52 percent of the rear-end crashes, and southbound drivers were at-
fault in over 31 percent of the rear-end crashes. The next most common crash types
were left-turn (14 percent) and angle crashes (8 percent). Of the left-turn crashes, over
46 percent were the result of a southbound motorist attempting a left-turn in the path
of a northbound motorist. Left-turn crashes were most concentrated at the intersection
of SR 659 at Industrial Park Drive (27 percent), which is a side-street stop-controlled
intersection located approximately 150 feet south of the signalized intersection at
South Crystal Lake Drive. The five left-turn crashes at Industrial Park Drive primarily
involve vehicles traveling in the westbound direction. While five crashes in a five-year
period is a small number, the crash rate is relatively high considering the peak-hour
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volumes are so low, with 33 peak-hour westbound left turns and 27 peak-hour
southbound left turns.

Of all the crashes, eight were categorized as “other” or “other single vehicle”
unspecified crash types. Table 6 summarizes the number of crashes that occurred by

type.

Table 6. Summary of Crashes by Type

Crash Type 2013 pA 2015 2016 2017 Total  Percent
Rear End 20 19 30 17 10 96 53.30%
Left Turn 8 6 2 5 5 26 14.40%
Angle 1 5 4 3 2 15 8.30%
Sideswipe 1 2 1 3 4 11 6.10%
Head On 0 1 1 2 1 5 2.80%
Backed Into 1 1 2 0 1 5 2.80%
Bicycle 1 0 2 0 1 4 2.20%
Hit Ditch 1 0 0 1 1 3 1.70%
Hit Curb 1 0 0 0 1 2 1.10%
Right Turn 0 1 0 0 0 1 0.60%
Hit Parked Vehicle 1 0 0 0 0 1 0.60%
Overturned 0 0 0 0 1 1 0.60%
Pedestrian 1 0 0 0 0 1 0.60%
Hit Tree 0 1 0 0 0 1 0.60%
Other Single Vehicle 0 1 0 0 1 2 1.10%
Other 0 0 1 1 4 6 3.30%

A total of four bicycle crashes and one pedestrian crash were reported within the
project limits over the five-year period. Two of the bicycle crashes occurred during
dark conditions. The pedestrian crash and one of the bicycle crashes involved alcohol.
The locations of the pedestrian and bicycle crashes were varied over the length of the
corridor.

The crash types typically associated with the presence of a TWLTL (left-turn, angle, and
head-on crashes) were further analyzed to determine whether these crashes were
resulting from the presence of the existing TWLTL or from typical corridor congestion.
Over the five-year history, 26 left-turn crashes, 15 angle crashes, and 5 head-on
crashes were reported. These crash types account for nearly 26 percent of the crashes
reported. Of these crashes, 17 occurred along the section of SR 659 with the existing
TWLTL, and 29 occurred north of where the existing TWLTL terminates.
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The number of crashes per mile for the section with the TWLTL was compared to the
number of crashes per mile for the section without the TWLTL to determine whether
crash trends are affected by the TWLTL or by other factors:

Overall Crashes:
0 An average of 169 crashes per mile were reported along the section with
the existing TWLTL.
0 An average of 94 crashes per mile was reported along the section north
of where the TWLTL terminates.
Rear-End Collisions
0 An average of 85 rear-end crashes per mile was reported along the
section with the TWLTL.
0 An average of 52 rear-end crashes per mile was reported along the
section north of the TWLTL termination.
Crashes typically associated with TWLTL
0 An average of 48 left-turn, angle, and head-on crashes per mile was
reported along the section of SR 659 with the existing TWLTL.
0 An average of 23 of these crash types per mile was reported along the
section north of its termination.

As shown in the above comparison, all types of crashes have a higher rate on the
section with the TWLTL, even crashes that are not typically associated with TWLTL
conditions. Therefore, other factors such as congestion levels likely contribute to the
crash rates.

5.6.2 Crash Concentrations

The crash data was additionally analyzed to determine the predominant spot locations
where crashes occurred during the five-year period. A total of 157 crashes were
recorded as intersection-related and the remaining 23 crashes occurred outside of
intersection influence areas. The criterion typically used to define a high-crash
intersection is an intersection experiencing more than 8 crashes per year, or 40
crashes over the five-year analysis period. None of the intersections were observed to
experience this many crashes. The intersections along the study corridor that
experienced the most crashes, approximately four crashes per year, were the
signalized intersection at South Crystal Lake Drive and the signalized intersection at
Skyview Drive, both of which are further analyzed in the sections below. The crashes
are summarized by intersection and represented graphically in Figure 8.
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Figure 8. Summary of Crashes by Location

The crash data were further analyzed at the intersection of SR 659 at South
Crystal Lake Drive, which experienced a total of 21 crashes over the five-year
history. The predominant crash type at the intersection was a rear-end crash (11
crashes), of which nine crashes occurred in the northbound direction. One
bicycle crash was reported, and three crashes were reported as “other” or “other
single vehicle” unspecified crash types. No significant spikes in crash frequency
were observed by time of day; however, the morning, mid-day, and evening
peak hours experienced more crashes than the remainder of the day. Five of the
crashes were attributed to distracted driving, and one crash involved a motorist
under the influence of drugs or alcohol.

The crash data were further analyzed at the intersection of SR 659 at Skyview
Drive, which experienced a total of 20 crashes over the five-year history. The
predominant crash type at the intersection was a rear-end crash (12 crashes), of
which half occurred in the southbound direction. Three left-turn crashes, and
one bicycle crash were also reported. Five of the crashes occurred during dark
conditions, and only two of the crashes occurred on wet pavement. A peak in
crash frequency was observed from 3:00 PM to 5:00 PM.
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Crashes at the intersection of SR 659 and Industrial Park Drive were also summarized
due to the relatively high crash rate and based on concerns expressed by the public
during the Kickoff meeting.

The crash data were further analyzed at the intersection of SR 659 at Industrial
Park Drive, which experienced a total of 13 crashes over the five-year history.
The predominant crash type at the intersection was left turn (six crashes), with
five occurring in the westbound direction and one crash in the southbound
direction. Three rear-end crashes and two angle crashes were also reported. The
vast majority of the crashes occurred during dry and daylight conditions, and
during weekdays. A peak in crash frequency was observed during lunchtime
hours (from noon to 1:00 PM), where three of the six left turn collisions
occurred. Another peak in crash frequency was observed from 4:00 PM to 6:00
PM.

5.7 Year 2010 Sub-Area Model Validation

As stated in the methodology, the travel demand model was validated by others. The
validation memorandum is attached in Appendix I.
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6.0 Development of Future Traffic Forecast

Future traffic forecast volumes were developed for study area roadway segments.
Factors considered in the development of future traffic volumes include design traffic
characteristics, historic trends, adopted future travel demand model volumes and
population forecasts.

6.1 Development of Design Traffic Characteristics

Design traffic characteristics were developed in accordance with the Project Traffic
Forecasting (PTF) Handbook, January 2014. The primary design traffic characteristics
are the Standard K factor, Design Hour Directional Demand (D), and percentage of
trucks for both the design hour and daily conditions (T;, T..). These characteristics will
be used in developing the future traffic volumes and conducting future operational
analysis.

6.1.1 Standard K Factor

The K Factor defines the proportion between the design hour volume (DHV) and daily
volume. As explained in the PTF Handbook, the K Factor “defines the volume of traffic
for which the road is designed to handle.” FDOT has adopted a Standard K Factor to
use in analyses based on area and facility type. For arterials and highway within an
urbanized area, the recommended K Factor is 9.0%. Therefore, a K factor of 9.0% will
be used for the study area roadways.

6.1.2 D Factor
The Design Hour Directional Demand (D) Factor is used to determine the directional
split of traffic during the design hour.

Historical D values for SR 659 were obtained from FDOT’s 2016 FTI. The last fourteen
years of data for count site 165186 are shown in Table 7. As presented in the table,
the historical D values range from 53.30% to 56.35%, with an average of 55.47%.
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Table 7. SR 659 Historical FTI Data — D Values

Year D3o
2016 53.30%
2015 55.70%
2014 55.60%
2013 55.90%
2012 55.80%
2010 56.07%
2009 56.35%
2008 55.29%
2007 55.30%
2006 55.83%
2005 54.80%
2004 55.70%
2003 55.20%
Average 55.47%
Minimum 53.30%
Maximum 56.35%

SR 659 (Combee Road) PTAR

FDOT’s PTF Handbook recommends a range of D values based on facility type. A
summary of the recommended values for an Urban Arterial are included in Table 8
below.

Table 8. Recommended Range of D Values
FDOT D Values

Low Average High
Urban Arterial[ 50.80% | 57.90% | 67.10%

Facility Type

The average historical D of 55.47% falls in the acceptable range of D values as
described in FDOT’s PTF Handbook. It is recommended that the average historical D
value of 55.47% be used for all segments in the study area.

6.1.3 T., and T, Factors

Truck percentages were calculated for both Daily (T..) and Peak (T) hour conditions.
Historical T., values from count site 165186 of FTI 2016 are listed in Table 9. As
presented in the table, the historical T.., values range from 8.00% to 13.10%, with an
average value of 10.41%
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Table 9. SR 659 Historical FTI Data — T,, Values

2016 11.30%
2015 11.20%
2014 9.40%
2013 9.40%
2012 9.40%
2010 10.20%
2009 10.20%
2008 8.00%
2007 11.40%
2006 13.10%
2005 10.40%
2004 10.40%
2003 11.20%
Average 10.41%
Minimum 8.00%
Maximum 13.10%

As explained in the PTF Handbook, T is estimated to equal at least half of T... The
historical T,,values have been used for this calculation as shown in Table 10 below.

Table 10. SR 659 Historical FTI Data — T: Values

Average 5.21%
Minimum 4.00%
Maximum 6.55%

For a conservative analysis, the measured truck factors of 10.41% for T., and 5.21% for
T:were used in the analysis. This is consistent with the recommendation from the PTF
Handbook that the T; value should be at least half of the T...

6.1.4 Recommended Design Traffic Characteristics
The recommended design characteristics for this study are identified in Table 11.

These are based on a review of historical and measured design traffic characteristics.
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Table 11. Recommended Design Traffic Characteristics

Standard K

Roadway Factor D Factor Tos

SR 659 (Combee Rd) 9.00% 55.47% | 10.41% 5.21%

6.2 No Build and Build Alternatives

6.2.1 No Build Alternative

The No Build traffic forecasts were developed assuming that SR 659 (Combee Road)
would remain a two-lane facility in the future. No adjustments to intersection geometry
are anticipated for the No Build alternative.

6.2.2 Build Alternative

The Build traffic forecasts were developed assuming that SR 659 (Combee Road) would
remain a two-lane facility in the future. However, the Build alternative includes
extending the two-way left-turn lane, adding bicycle and pedestrian facilities,
improving access management, and improving intersection conditions. While these
changes will likely improve operating conditions for vehicles, bicyclists, and
pedestrians, the build traffic forecasts are expected to be the same as the no build
forecasts.

6.3 Future Travel Demand

In order to evaluate future conditions on the study area roadways, existing traffic
volumes were grown to future analysis years. Historical growth, model growth, and
population growth were all evaluated and compared to determine the most appropriate
method for projecting future traffic volumes. Since the build alternative is focused on
multimodal improvements and turn lanes (as opposed to capacity), the build and no-
build volumes will be the same.

6.3.1 Historical Traffic Growth

FDOT count site 165186 is located on SR 659 between US 98 and Maine Avenue.
Historical AADT data were obtained from FDOT’s FTI 2016 for Count Site 165186 and
analyzed to determine a growth trend.

The trend analysis for the count site is summarized in Table 12 below. As shown in
the table, the R? value is below 75%, which is the recommended minimum R? value in
order to rely on the calculated growth rate. The trends analysis worksheet is included
in Appendix J.
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Table 12. Trend Analysis Growth Rates

2016 2025 2045 R>  Annual Growth

Location

Trend Trend Trend (%) Rate (%)

SR 659 (165186, S of

X 15,900 | 16,800 | 18,900 | 5.30% 0.65%
Maine Ave)

6.3.2 DI1RPM Projection

The D1RPM travel demand model was run by others to obtain a peak season weekday
average daily traffic (PSWADT) volume for each study segment for years 2010 and
2040. The model output conversion factor (MOCF) of 0.96 was applied to obtain the
AADT of each study segment. Model growth was used to calculate annual growth rates.
An average growth rate for all segments was calculated to be 1.03%. A table showing
the growth rate calculations is provided with the technical memorandum prepared by
others, which is included in Appendix I.

6.3.3 Polk County Population Projections

BEBR Population projections for Polk County were reviewed. The population growth
rates for Polk County were calculated using the BEBR population projections, as shown
in Table 13 below.

Table 13. Population Analysis

2017 - 2025 2017 - 2045
Estimate Esfi(r);a?lte Pro?gifion Annual Growth 2045 Annual Growth
Rate (%) Rate (%)
Low Estimate 661,645 705,900 0.84% 784,800 0.66%
Medium Estimate 661,645 768,300 2.01% 943,600 1.52%
High Estimate 661,645 824,900 3.08% 1,143,200 2.60%
Medium-High Average 2.55% 2.06%

Based on the BEBR Low, Medium and High Population Estimates included in Table 13,
the anticipated growth for years 2017-2025 ranges from 0.84% to 3.08%, while the
anticipated growth for years 2017-2045 ranges from 0.66% to 2.60%. The Polk TPO has
adopted an average of the medium and high estimates. The anticipated average
medium-high growth for year 2017-2025 is 2.55%, and the anticipated average
medium-high growth for year 2017-2045 is 2.06%. An excerpt from the BEBR Florida
Population Studies, Bulletin 180 is included in Appendix K.
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6.3.4 Travel Demand Model

As described in Section 5.7, future travel demand models were developed to represent
Build and No Build conditions for years 2016, 2025 and 2045. The model networks
were based on interim year cost feasible networks, with adjustments and refinements
made to be consistent with the validated year 2010 model.

6.4 Recommended Future Growth Rare

Recommended future growth rates were applied to volumes developed for study area
roadway segments. Future growth rates were determined by comparing the historical
growth trend, Polk County population projections and the Travel Demand Model. The
selected method and resulting annual growth rate is shown in Table 14.

Table 14. Future Traffic Forecasts

Growth Rate Methodology Growth Rate (%)

Historic Trend 0.65%
D1RPM Average 1.03%
BEBR (Medium Projection) 1.52%
Avg of Trend, D1IRPM, BEBR 1.07%
Recommended 1.07%

6.5 No Build and Build Future AADT Volumes

Future AADT volumes were developed by applying the selected annual growth rate to
the actual volumes that were counted in year 2016. The resulting AADT volumes for
each of the analysis years are included in Table 15, and illustrated in Figure 9 for year
2025 and Figure 10 for year 2045.
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Table 15. No Build and Build Future AADT Volumes

2016 2025 2045

Roadway Segment AADT  AADT  AADT

SR 659 - Combee Road

South of US 98 1,100 1,200 1,400

US 98 to Maine Ave 14,500 | 16,000 [ 19,000

Maine Ave to McJunkin Rd 15,500 | 17,000 | 20,000

McJunkin Rd to Commerce Point Dr 15,500 | 17,000 | 20,000

Commerce Point Dr to S. Crystal Lake Dr 16,500 | 18,000 | 22,000

S. Crystal Lake Dr to Skyview Dr 18,500 | 20,500 | 24,000

Skyview Dr to N. Crystal Lake Dr 19,000 | 21,000 | 25,000

North of N. Crystal Lake Dr 18,400 | 20,000 | 24,000
US98

West of Combee 38,500 | 42,000 | 50,000

East of Combee 44,500 | 49,000 | 58,000
Maine Ave

East of Combee 6,500 7,100 8,500
Commerce Point Drive

West of Combee 7,500 8,200 9,800
South Crystal Lake Drive

West of Combee 4,800 5,300 6,300
Skyview Drive

East of Combee 7,500 8,200 9,800
North Crystal Lake Drive

West of Combee 6,000 6,600 7,900
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6.6 Intersection Design Hour Volumes

Future intersection design hour volumes (DHV) for Opening Year (2025) and Design
Year (2045) were developed using TURNSS.

The design hour volumes are included in Figure 11 for Opening Year and Figure 12
for Design Year.
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7.0 Alternatives Analysis

An analysis of future conditions was conducted for No Build and Build conditions for
the Opening Year (2025) and Design Year (2045). Build conditions include multimodal
improvements and turn lanes. Level of Service (LOS) for roadway segments was
calculated using methods described in FDOT’s 2013 Quality/Level of Service
Handbook. LOS conditions were calculated for intersections using methods described
in the Transportation Research Board’s 2010 Highway Capacity Manual.

7.1 No Build Alternative Operational Analysis

7.1.1 Geometry — No Build Alternative

The No Build geometry for SR 659 is consistent with the existing geometry for study
area roadway segments, consisting of a 2-lane road where some portions include a
two-way left-turn lane. The No Build geometry is illustrated in Figure 4 as previously
mentioned.

7.1.2 Future Arterial LOS Analysis — No Build Alternative

Under No Build conditions, SR 659 is anticipated to remain a two-lane minor arterial.
Therefore, it is anticipated that SR 659 will have the same generalized Peak Hour
directional service volumes as existing conditions. Table 16. Future Arterial LOS
Analysis Summary — No Build Alternative, shows the anticipated performance of the
arterial using generalized service volumes and the anticipated directional design hour
volumes for each analysis year. Relevant tables from the 2013 FDOT Quality/Level of
Service Handbook are included in Appendix F, with service volumes shown below:

2-Lane service volumes — divided, with left or right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C - 871 VPH (830 x 1.05)
LOS D - 924 VPH (880 x 1.05)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)

2-Lane service volumes — undivided, with no left or right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C - 664 VPH (830 x 0.80)
LOS D - 704 VPH (880 x 0.80)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)
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Table 16. Future Arterial LOS Analysis Summary — No Build Alternative

Directional

Design . Meets
Hour  ATETEl o

Standard
Area Service NoBuild Standard Assigned

Roadway Segment Type Volume AADT KFactor DFactor

Target Volumes Target?

@Los (DDHV)

Existing Year - 2016
SR 659 (Combee Rd)

South of US 98 Urban D 704 1,100 | 9.00% | 55.47% 50 C YES
US 98 to Maine Avenue Urban D 924 14,500 | 9.00% | 55.47% 720 C YES
Maine Avenue to Mclunkin Road Urban D 924 15,500 | 9.00% | 55.47% 770 C YES
McJunkin Road to Commerce Point Drive Urban D 704 15,500 | 9.00% | 55.47% 770 F NO
Commerce Point Drive to South Crystal Lake Drive | Urban D 704 16,500 | 9.00% | 55.47% 820 F NO
South Crystal Lake Drive to Skyview Drive Urban D 924 18,500 | 9.00% | 55.47% 920 D YES
Skyview Drive to North Crystal Lake Drive Urban D 924 19,000 | 9.00% | 55.47% 950 F NO
D F

North of North Crystal Lake Drive Urban 704 18,400 [ 9.00% | 55.47% 920 NO
Opening Year - 2025

SR 659 (Combee Rd)

South of US 98 Urban D 704 1,200 | 9.00% | 55.47% 60 C YES
US 98 to Maine Avenue Urban D 924 16,000 | 9.00% | 55.47% 800 C YES
Maine Avenue to Mclunkin Road Urban D 924 17,000 | 9.00% | 55.47% 850 D YES
McJunkin Road to Commerce Point Drive Urban D 704 17,000 | 9.00% | 55.47% 850 F NO
Commerce Point Drive to South Crystal Lake Drive | Urban D 704 18,000 | 9.00% | 55.47% 900 F NO
South Crystal Lake Drive to Skyview Drive Urban D 924 20,500 | 9.00% | 55.47% 1,000 F NO
Skyview Drive to North Crystal Lake Drive Urban D 924 21,000 | 9.00% | 55.47% 1,000 F NO
D F

North of North Crystal Lake Drive Urban 704 20,000 | 9.00% | 55.47% 960 NO
Design Year - 2045

SR 659 (Combee Rd)

South of US 98 Urban D 704 1,400 | 9.00% | 55.47% 70 C YES
US 98 to Maine Avenue Urban D 924 19,000 | 9.00% | 55.47% 950 F NO
Maine Avenue to Mclunkin Road Urban D 924 20,000 | 9.00% | 55.47% 1,000 F NO
McJunkin Road to Commerce Point Drive Urban D 704 20,000 | 9.00% | 55.47% 1,000 F NO
Commerce Point Drive to South Crystal Lake Drive | Urban D 704 22,000 | 9.00% | 55.47% 1,100 F NO
South Crystal Lake Drive to Skyview Drive Urban D 924 24,000 | 9.00% | 55.47% 1,200 F NO
Skyview Drive to North Crystal Lake Drive Urban D 924 25,000 | 9.00% | 55.47% 1,200 F NO
North of North Crystal Lake Drive Urban D 704 24,000 | 9.00% | 55.47% 1,200 F NO
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As shown in Table 16, several study area roadway segments under the No Build
scenario are anticipated to not meet the LOS target under Existing Year (2016),
Opening Year (2025), and Design Year (2045) conditions. In the Opening Year and
Design Year, most segments are anticipated to not meet the target, with exception of
the segment south of US 98.

7.1.3 Intersection Operational Analysis — No Build Alternative

Intersection analyses were conducted for PM conditions for both analysis years.
Volumes from the TURNSS analysis were analyzed with existing geometry. The results
of the analyses are summarized in

Table 17. The No Build alternative Synchro analysis outputs are included in Appendix
L.

As shown in Table 17, the US 98 intersection is projected to experience a large
intersection delay and operate below the LOS target in the Opening Year (2025). In the
Design Year (2045), all but one intersection is projected to operate with congestion
based on volume to capacity ratios.

Table 17. Future Intersection LOS Summary — No Build Alternative

Opening Year 2025 Design Year 2045

Study Intersection VIS OO RO | el Overall Max Overall Overall Max

Control Target Delay LOS V/C Mvmt.  Delay LOS V/C

(CEWAED)] (CEVAE))
SR 659 (Combee Rd) &

US 98 Signalized D 87.6 F 170  SBL 138.4 F 205 SBL
Maine Avenue Signalized D 17.1 B 0.76  WBL 27.6 C 092 NBT
Commerce Point Drive Signalized D 34.8 C 099  SBR 70.6 E 1.20 SBR
South Crystal Lake Drive  Signalized D 16.9 B 0.89 EBL 375 D 1.08 SBR
Skyview Drive Signalized D 34.2 C 096 NBT 86.5 F 126 NBT
North Crystal Lake Drive  Signalized D 51.3 D 1.18 EBL 99.2 F 1.40 EBL

7.1.4 Signal Retiming — No Build Alternative

Future intersection operating conditions were re-evaluated with potential changes to
signal timings. Signal timings were adjusted to reduce volume to capacity ratios and
improve the intersection level of service in the Opening Year (2025) and Design Year
(2045). Table 18 displays intersection retiming results.
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Table 18. Signal Retiming — No Build Alternative

Opening Year 2025 Design Year 2045

Study Intersection N L Overall Max Overall Overall Max

Control Target Delay oS V/C Mvmt.  Delay oS V/C

(Sec/Veh) (Sec/Veh)
SR 659 (Combee Rd) &

US 98 Signalized D 58.2 E 1.04 SBL 95.0 F 125 SBL
Maine Ave Signalized D 17.8 B 0.74  NBT 27.7 C 0.92  NBT
Commerce Point Dr Signalized D 20.9 C 0.98 EBL 70.5 E 116  SBR
S. Crystal Lake Dr Signalized D 16.9 B 0.89 EBL 23.7 C 0.98  SBR
Skyview Dr Signalized D 30.8 C 0.93 NBT 53.8 D 116  WBL
N. Crystal Lake Dr Signalized D) 54.8 D 1.04 SBR 96.6 F 1.24  SBR

As shown in Table 18, study area intersection conditions are anticipated to improve
slightly due to signal retiming. The Opening Year (2025), all intersections are
anticipated to operate within the LOS target with the exception of the US 98
intersection. Three of the six intersections are anticipated to operate below the LOS
target in the Design Year (2045).

7.2 Build Alternative Operational Analysis

7.2.1 Geometry -Build Alternative

Turn lanes were added to the existing roadway geometry of SR 659 to improve
intersection and roadway conditions. Build geometry is consistent for both analysis
years. The build geometry for each intersection is as follows:

SR 659 & US 98

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & Commerce Point Drive

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & South Crystal Lake Drive

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & North Crystal Lake Drive

Add one eastbound left turn-lane to provide a dedicated turn lane.
Add one southbound right-turn lane to provide a dedicated turn lane.

The build geometry is illustrated in Figure 13.
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7.2.2 Future Arterial LOS Analysis -Build Alternative

Under Build conditions, SR 659 is anticipated to remain a two-lane urban minor arterial.
Table 19 shows the anticipated performance of the arterial using generalized service
volumes and the anticipated directional design hour volumes for each analysis year.
Relevant tables from the 2013 FDOT Quality/Level of Service Handbook are included in
Appendix F, with service volumes shown below:

2-Lane service volumes — divided, with left or right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C - 871 VPH (830 x 1.05)
LOS D - 924 VPH (880 x 1.05)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)

2-Lane service volumes — divided, with left and right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C-913 VPH (830 x 1.10)
LOS D - 968 VPH (880 x 1.10)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)

2-Lane service volumes — undivided, with no left or right turn lanes:
LOS A — N/A (LOS A is not defined using generalized inputs)
LOS B — N/A (LOS B is not defined using generalized inputs)
LOS C - 664 VPH (830 x 0.80)
LOS D - 704 VPH (880 x 0.80)
LOS E — N/A (Volumes greater than LOS D become LOS F as intersection
capacities have been reached)

As shown in Table 19, several study area roadway segments in the Opening Year
(2025) and Design Year (2045) are expected to not meet the LOS target due to the
directional design hour volume exceeding the standard service volume, with exception
to the segment south of US 98 and from US 98 to Maine Avenue.
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Table 19. Future Arterial LOS Analysis Summary — Build Alternative

Standard Derect_lonaI
Roadviay Segment FDOTLOS Service NoBuild Standard Assigned esign Arterial Meets LOS
Target Volume AADT KFactor D Factor LOS Target?
@LOS Volumes
(DDHV)
SR 659 (Combee Rd)
South of US 98 Urban D 704 1,200 9.00% | 55.47% 60 C YES
US 98 to Maine Ave Urban D 968 16,000 | 9.00% | 55.47% 800 C YES
Maine Ave to McJunkin Rd Urban D 924 17,000 9.00% | 55.47% 850 C YES
McJunkin Rd to Commerce Point Dr Urban D 704 17,000 9.00% | 55.47% 850 F NO
Commerce Point Drto S. Crystal Lake Dr | Urban D 924 18,000 9.00% | 55.47% 900 D YES
S. Crystal Lake Dr to Skyview Dr Urban D 924 20,500 9.00% | 55.47% 1,000 F NO
Skyview Dr to N. Crystal Lake Dr Urban D 968 21,000 | 9.00% | 55.47% 1,000 F NO
North of N. Crystal Lake Dr Urban D 924 20,000 9.00% | 55.47% 960 F NO
SR 659 (Combee Rd)
South of US 98 Urban D 704 1,400 9.00% | 55.47% 70 C YES
US 98 to Maine Ave Urban D 968 19,000 | 9.00% | 55.47% 950 D YES
Maine Ave to McJunkin Rd Urban D 924 20,000 9.00% | 55.47% 1,000 F NO
McJunkin Rd to Commerce Point Dr Urban D 704 20,000 9.00% | 55.47% 1,000 F NO
Commerce Point Drto S. Crystal Lake Dr | Urban D 924 22,000 9.00% | 55.47% 1,100 F NO
S. Crystal Lake Dr to Skyview Dr Urban D 924 24,000 9.00% | 55.47% 1,200 F NO
Skyview Dr to N. Crystal Lake Dr Urban D 968 25,000 | 9.00% | 55.47% 1,200 F NO
North of N. Crystal Lake Dr Urban D 924 24,000 9.00% | 55.47% 1,200 F NO
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7.2.3 Intersection Operational Analysis — Build Alternative

Intersection analyses were conducted for both analysis years with Build geometry, as
identified previously in Figure 13, and with signal retiming improvements. The results
of the analyses are summarized in Table 20. The Build alternative Synchro analysis
outputs are included in Appendix M.

As shown in Table 20 below, all intersections are expected to meet the LOS target in
the Opening year. In the Design Year, one intersection is projected to operate below
the LOS target, and all others are expected to meet the LOS target. In the Design Year,
several intersections experience volume to capacity ratios that exceed 1.0.

Table 20. Future Intersection LOS Summary -Build Alternative

Opening Year 2025 Design Year 2045

Study Intersection B e Overall Max Overall Overall Max

Control Target Delay LS V/C Mvmt.  Delay oS V/C

(Sec/Veh) (Sec/Veh)
SR 659 (Combee Rd) &

US 98 Signalized D 45.7 D 0.93 WBT 69 E 111 WBT
Maine Ave Signalized D 175 B 0.74 NBT 28.1 C 0.92 NBT
Commerce Point Dr Signalized D 24.6 C 098 EBL 37.2 D 111  EBL
S. Crystal Lake Dr Signalized D 19.8 B 0.89 EBL 17.3 B 092 EBL
Skyview Dr Signalized D 35.0 D 093 WBL 52.9 D 1.16  WBL
N. Crystal Lake Dr Signalized D 19.5 B 0.88 EBL 38.9 D 0.99 NBL

7.3 Crash Expectancy

The recommended improvements of this project that would impact the existing crash
history are:

Construction of a center two-way left-turn lane from where the existing one
ends north of McJunkin Road to the northern limit of the study section
Reconfiguration of existing intersection geometry to include the following turn
lanes:

0 Southbound right-turn lane onto US 98

0 Southbound right-turn lane onto Commerce Point Drive

0 Southbound right-turn lane onto South Crystal Lake Drive

0 Eastbound left-turn lane from North Crystal Lake Drive onto SR 659

The Federal Highway Administration (FHWA) Crash Modification Factors Clearinghouse
website was reviewed to determine the expected impact to historical crash trends when
constructing a center two-way left-turn lane and when installing exclusive turn lanes.
While a TWLTL is less desirable than a raised median for preventing certain types of
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crashes, it is more desirable than the existing undivided, two-lane section. Providing
storage in the form of turn lanes and a TWLTL provides physical separation between
turning traffic that is slowing or stopping and adjacent through traffic, which is
especially beneficial for reducing rear-end crashes.

A crash modification factor (CMF) is an estimated proportion of crashes remaining after
implementation of a given countermeasure. A CMF less than one equals an expected
reduction in crash frequency. CMFs are rated with a star quality rating that indicates
the quality or confidence in the results of the studies producing the CMFs. Star ratings
are assigned on a scale of one star to five stars, with five stars indicating the highest
and most reliable rating. CMFs with a star rating of less than three were not included in
this analysis. The Clearinghouse lists the following CMFs relevant to the construction
of a TWLTL and installation of exclusive turn lanes:

0.613 CMF for all rear-end crashes when installing a TWLTL on a two-lane road
(5-star rating)

0.860 CMF for all crashes when installing a right-turn lane (4-star rating)
0.748 CMF for all crashes when installing a left-turn lane (4-star rating)

Based on these CMFs and the given crash history along the study corridor, it can be
expected that southbound rear-end crashes at the SR 35/SR 700 (US 98), Commerce
Point Drive, and South Crystal Lake Drive intersections would decrease by a total of five
crashes over a period of five years. Additionally, eastbound left-turn crashes at the
North Crystal Lake Drive would reduce by one. The CMF associated with the TWLTL was
applied to the remaining rear-end crashes along the corridor starting from north of
Mclunkin Road to North Crystal Lake Drive, and it was determined that northbound and
southbound rear-end crashes along the corridor can be expected to decrease by 22
crashes over a period of five years. Table 21 summarizes the applied CMFs, historical
number of crashes, and expected number of crashes.
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Table 21. Crash Expectancy by CMF Over a 5-Year Period

Historical  Expected

Countermeasure Location Applied To: Number of Number of
Crashes Crashes:

Southbound
approach of SR 659
at US 98/SR 35/SR
700

11 9

Southbound

Install Right-Turn | approach of SR 659 All Southbound
i 0.860 7 6
Lane at Commerce Point Crashes

Drive

Southbound
approach of SR 659
at South Crystal
Lake Drive

17 14

Eastbound
Install Left-Turn | approach of North 0.748 All Eastbound 3 5
Lane Crystal Lake Drive at| Crashes

SR 659

North of McJunkin All Northbound
Add TWLTL Road to North 0.613 | and Southbound 55 33
Crystal Lake Drive Rear-End Crashes

Total 93 64
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8.0 Summary of Analysis Results

This Project Traffic Analysis Report (PTAR) has been prepared to provide design traffic
volumes and traffic analysis in support of a PD&E for SR 659 (Combee Road) from US
98 to North Crystal Lake Drive, Financial Number 440274-1-22-01.

8.1 Existing Conditions

Traffic data were collected and analyzed to document existing Level of Service for
study area roadways and intersections. Under existing conditions, several study area
roadway segments are not expected to meet their LOS targets and/or volume to
capacity ratios during the PM Peak Hour. Existing Level of Service (LOS) conditions are
shown in Figure 14.
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8.2 No Build Alternative

A No Build alternative was developed to identify future traffic conditions that are
anticipated to occur if the study area roadway is not improved. The No Build geometry
for SR 659 is the same as existing geometry for study area roadway segments,
consisting of a 2-lane road with occasional two-way left-turn lanes.

Several study area roadway segments under the No Build scenario are anticipated to
not meet their LOS targets under Existing Conditions (2016), Opening Year (2025), and
Design Year (2045) conditions. In the Opening Year and Design Year, few study area
roadway segments are anticipated to meet their LOS target, with exception to the
segment south of US 98.

Opening Year (2025) and Design Year (2045) roadway and intersection LOS conditions
for the No Build scenario are shown in Figure 15 and Figure 16, respectively.
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2025 No Build Roadway and Intersection LOS
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8.3 Build Alternative

The Build geometry assumes that SR 659 (Combee Road) will remain a 2-lane undivided
facility in the future. However, right and left turn-lanes will be added to improve
conditions. Associated intersection improvements include:

SR 659 & US 98

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & Commerce Point Drive

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & South Crystal Lake Drive

Add one southbound right turn-lane to provide a dedicated turn lane.
SR 659 & North Crystal Lake Drive

Add one eastbound left turn-lane to provide a dedicated turn lane.
Add one southbound right-turn lane to provide a dedicated turn lane.

Few study area roadway segments under the Build scenario are anticipated to meet
their LOS target under Opening Year (2025) and Design Year (2045) conditions, with
exception to the segment of SR 659 south of US 98 to Maine Avenue.

All signalized study area intersections are anticipated to meet their LOS target during
the Opening Year. By the Design Year, the US 98 intersection is calculated to have a
delay of 69 seconds at LOS E, which indicate failing conditions. Several Design Year
intersections experience volume to capacity ratios that exceed 1.0.

Opening Year (2025) and Design Year (2045) roadway and intersection LOS conditions
for the Build scenario are shown in Figure 17 and Figure 18, respectively.
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Recommended queue storage lengths were developed based on the Build intersection
geometry. Design Year queue lengths are shown in Table 22. The lengths provided in
this table do not include the deceleration distance needed for turn lanes. When
designing the turn lane lengths, the designer should use FDOT Design Standards Index
no. 301.

Table 22. Design Year Queue Lengths

Design Year 2045
50th%  95th %

Intersction Mvmt. Queue Queue
(ft) (ft)
SR 659 (Combee Rd) &
SBL 427 649
US98 SBR 22 100
SBL 103 108
Maine Ave WBL 133 261
WBR 0 85
NBL 168 209
SBL 10 12
. SBT 645 887
Commerce Point Dr SER 103 132
EBL/T 251 411
EBR 0 60
NBL 11 21
SBT 574 824
S. Crystal Lake Dr SBR 32 46
EBL 212 365
EBR 13 52
Skyview Dr NER 46 114
SBL 143 132
NBL 141 156
EBL 254 434
N. Crystal Lake Dr EBR 0 57
SBT 719 1038
SBR 14 41

Intersection queue lengths provided by Synchro
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9.0 Proposed Typical Sections

9.1 Bicycle and Pedestrian Improvements

9.1.1 Existing Conditions

There are no existing pedestrian facilities on SR 659 from US 98 to S. Crystal Lake
Drive. On the west side of SR 659, approximately 200 feet north of the intersection of
SR 659 and S. Crystal Lake Drive, a sidewalk begins and extends north past the
intersection of SR 659 and N. Crystal Lake Drive. This sidewalk is approximately 1,600
feet long.

No bike lanes exist on SR 659 within the study area.

9.1.2 Project Recommendations

The proposed typical section includes 6-foot wide sidewalks on the east and west side
of SR 659 throughout the entire study area. The typical section also includes the
addition of curb and gutter on both sides of the road throughout the study area. In
some areas, the sidewalk will be adjacent to the back of the curb. Other areas have
varying width grass buffers / utility strips between the curb and the sidewalk.

The proposed typical section includes 7- foot wide buffered bike lanes throughout the
study area.

9.2 Median Access

9.2.1 Existing Conditions
A two-way left-turn lane currently exists on SR 659 from Fletcher Avenue to McJunkin
Road. Dedicated left-turn lanes are located at the following intersections:

SBL at US 98

SBL at Maine Avenue

NBL at Commerce Point Drive

SBL at the shopping plaza just north of Commerce Point Drive
NBL at S. Crystal Lake Drive

SBL at Skyview Drive

NBL at N Crystal Lake Drive

9.2.2 Project Recommendations
The proposed typical section includes a two-way left-turn lane median from Maine
Avenue to N. Crystal Lake Drive, with dedicated turn lanes at the following locations:
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SBL on to Maine Avenue

NBL on to Commerce Point Drive
NBL on to S. Crystal Lake Drive
SBL on to Skyview Drive

NBL on to N. Crystal Lake Drive

Various alternative median configurations are under consideration from US 98 to
Commerce Point Drive.
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10.0 Recommendations and Conclusions
The following modifications are recommended to improve operating conditions:

SR 659 & US 98 - Add a southbound right-turn lane to provide a dedicated turn
lane.
SR 659 & Commerce Point Drive - Add a southbound right-turn lane to provide a
dedicated turn lane.
SR 659 & South Crystal Lake Drive - Add a southbound right-turn lane to provide
a dedicated turn lane.
SR 659 & North Crystal Lake Drive

0 Add a eastbound left-turn lane to provide a dedicated turn lane.

0 Add a southbound right-turn lane to provide a dedicated turn lane.

These changes improve the level of service (LOS) and volume to capacity ratios of all
study area intersections. In the Opening year (2025), all study intersections are
anticipated to meet their LOS target of D and 