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May 11, 2023


Mr. Anthony Friedman, P.E.
City of North Port
Engineering Department
1100 North Chamberlain Boulevard
North Port, Florida 34286


RE: Serenity at North Port
  Traffic Impact Statement
  City of North Port, Florida


Dear Mr. Friedman:


This Traffic Impact Statement (TIS) has been prepared to document the anticipated impacts of project
traffic from the proposed Serenity at North Port residential development located west of Toledo Blade
Boulevard near Delcris Place in the City of North Port, Florida. The project location map is illustrated in
Figure 1.


The development site is expected to consist of 180 multi-family units which will be constructed in one
phase and be completed by 2026. The site is currently vacant/undeveloped. As shown in the conceptual
site plan provided in Appendix A, the development will have the following proposed access
connections which are considered study intersections:


· One (1) right-turn in/right-turn out driveway onto Toledo Blade Boulevard; and
· One (1) full-access driveway onto Toledo Blade Boulevard.


For the purposes of this analysis, the right-turn in/right-turn out driveway, which will be located on the
north side of the project site, will be considered the North Driveway, while the full access driveway will
be aligned with Delcris Place and be considered the South Driveway.


This TIS will primarily focus on a turn lane evaluation at the two (2) unsignalized study intersections
along Toledo Blade Boulevard as identified above. Specifically, this evaluation reviewed the potential
for left-turn and/or right-turn lane improvements at these intersections through project buildout. The
procedures and findings of this TIS are provided in the following sections.


Trip Generation
The trip generation potential for the proposed development was calculated based upon information
contained in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition, for
land use code (LUC) 220 (Multifamily Housing—Low Rise). Based upon this type of land use (i.e.,
residential), internal capture and pass-by capture trips were not considered in this analysis.
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The trip generation estimates for the a.m. and p.m. peak-hour periods are provided in Table 1 and
documented in Appendix B (along with the daily trip generation estimate). As shown in Table 1, the
estimated trips during the a.m. peak hour are expected to be 72 trips (17 inbound and 55 outbound).
For the p.m. peak hour, the trip generation potential will be 98 trips (62 inbound trips and 36 outbound).


Table 1: A.M. and P.M. Peak-Hour Trip Generation Potential


ITE TRIP GENERATION CHARACTERISTICS DIRECTIONAL
DISTRIBUTION GROSS/NEW TRIPS


Land Use ITE
Edition


ITE
Code Scale ITE


Units
Time


Period
Percent In Out Total


In Out
Multifamily


Housing
(Low Rise)


11 220 180 DU
A.M. Peak Hour 24% 76% 17 55 72


P.M. Peak Hour 63% 37% 62 36 98


The calculation of the trip generation potential for both peak hours was used to determine the highest
turning movement volumes at the two (2) study intersections through project buildout as part of the turn
lane analysis documented in a later section of this TIS. Since Table 1 indicated that the highest number
of trips, including inbound traffic, is expected to occur during the p.m. peak hour, this time period was
used in the turn lane analysis below.


Project Trip Distribution
New traffic expected to be generated by the proposed development was distributed and assigned to
the adjacent roadway network based upon the results of a select zone analysis using the Florida
Department of Transportation (FDOT) District 1 Regional Planning Model, including the FSUTMS
program. The results, which are provided in Appendix C, indicate that approximately 40 percent of the
project trips will travel to/from areas north of the project site along Toledo Blade Boulevard and the
remaining 60 percent of the project trips will travel to/from areas south of the project site on Toledo
Blade Boulevard.


Additionally, due the layout of the development, it was estimated that a significant portion of the trips
would likely enter/exit the nearest driveway to the direction the proposed trips for the development
would be coming to/from.  For example, for trips from the north to the project site, approximately 80
percent of these trips would likely utilize the North Driveway on Toledo Blade Boulevard with the
remaining trips using the South Driveway along Toledo Blade Boulevard. For trips to the north from the
project site, all trips were assigned to the South Driveway because it is the only access point that allows
for the eastbound (outbound) left-turning movement which provides for a worst-case scenario.


The resulting percentages were applied to the trip generation estimates shown in Table 1 to estimate
project trips at the two (2) study intersections. These distribution and assignment results were used for
the p.m. peak hour which is expected to generate the higher number of project trips during a peak hour.
The distribution of project traffic, in terms of trip percentages, is shown in Figure 2 and specific
assignment, in terms of number of trips, is provided in Figure 3, for the p.m. peak hour at the two (2)
study intersections.
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Figure 2
Project Trip Distribution
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Figure 3
P.M. Peak-Hour Project Traffic Volumes
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Future Buildout Traffic Conditions
To determine future traffic conditions, an existing traffic count was first collected at the study intersection
of Toledo Blade Boulevard & Delcris Place (South Driveway). The count was collected on March 22,
2023 and provided turning movement volumes for this study intersection which is expected to align with
the proposed South Driveway. The raw turning movement counts are documented in Appendix D.


To provide for peak-season conditions, the turning movement counts were adjusted using the FDOT’s
peak season conversion factor for Sarasota County (0.97) for the data collection time period. The
adjustment factor used is documented in Appendix D. The resulting existing 2023 peak-season traffic
volumes for the p.m. peak hour at this intersection are illustrated in Figure 4.


Since the project is expected to be constructed by 2026, existing traffic was adjusted by a growth rate
to reflect project buildout year conditions. A review of FDOT’s Annual Average Daily Traffic (AADT)
count stations in the area indicated an annual growth rate of approximately 2.3% per year. Growth rate
information is provided in Appendix E. Applying this growth rate to existing volumes produced future
background (non-project) traffic volumes. The background volumes for the p.m. peak hour are shown
in Figure 5. Project volumes, as previously documented in this analysis, were then added to the
background volumes to develop 2026 total p.m. peak-hour traffic volumes at the two (2) study
intersections. The future total traffic volumes for the p.m. peak hour at project buildout are illustrated in
Figure 6.
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Figure 4
2023 Existing P.M. Peak-Hour Peak-Season Traffic Volumes
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Figure 5
2026 Background P.M. Peak-Hour Traffic Volumes
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Figure 6
2026 Total P.M. Peak-Hour Traffic Volumes
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Turn Lane Analysis
Using the future total traffic volumes identified in Figure 6, a turn lane analysis was undertaken for the
two (2) study intersections along Toledo Blade Boulevard. As previously stated, City staff requested an
evaluation to determine if turn lane improvements will be required to mitigate project impacts.


This analysis included the use of multiple resources, such as the National Cooperative Highway
Research Program (NCHRP) Report 745 Left-Turn Accommodations at Unsignalized Intersections to
determine left-turn lane warrant requirements, FDOT’s Access Management Guidebook (November
2019), which represents the most recent and current criteria available to determine right-turn lane
requirements at an intersection, and Synchro, Version 11, software program to determine operational
intersection conditions and for potential left-turn queue lengths. The approach and findings for each
study intersection are documented below.


Toledo Blade Boulevard & North Driveway
For the southbound right-turn movement at this intersection, the right-turn lane warrant was reviewed
using FDOT’s Access Management Guidebook (November 2019), including the posted speed limit of
45 miles per hour (mph) along Toledo Blade Boulevard, the expected project traffic volumes shown in
Figure 6 (i.e., 20 vehicles), and the existing four-lane cross section on Toledo Blade Boulevard.  The
results of this review indicated that future traffic volumes for the southbound right-turn movement are
not expected to exceed the minimum warrant volume threshold of 80 vehicles per hour during the p.m.
peak hour.  An excerpt of this FDOT document is provided in Appendix F.


Additionally, an operational analysis was conducted at this intersection using Synchro, Version 11, and
indicated that the study intersection is expected to operate at acceptable conditions throughout the p.m.
peak hour based upon existing lane geometry (i.e., no right-turn lane) and with a volume-to-capacity
(v/c) ratio of less than 1.0 for each critical lane approach through project buildout. The results are
provided in Appendix F.


Based upon the above analyses, it was determined that a southbound right-turn lane is not warranted
at this intersection. Therefore, no turn lane improvement is anticipated to be required for this movement.


Toledo Blade Boulevard & South Driveway
At this intersection, both the northbound left-turn movement and the southbound right-turn movement
were evaluated for potential turn lanes and the results are discussed below.


For the northbound left-turn movement, information from NCHRP Report 745 Left-Turn
Accommodations at Unsignalized Intersections was used to determine if a left-turn lane is warranted.
Based upon the projected left-turn volume entering the project site (i.e., 37 vehicles) and the future
through traffic volumes along Toledo Blade Boulevard at project buildout (over 1,750 vehicles), it was
determined that a northbound left-turn lane is warranted.
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To determine the appropriate length of this left-turn lane, the methodologies of the Highway Capacity
Manual, 6th Edition, were utilized as part of the Synchro program to estimate the 95th percentile queue
for the northbound left-turn lane. The results indicated that a maximum queue length of 25 feet is
required. However, a minimum queue length of 50 feet is recommended. The deceleration length for
this lane, which is based upon FDOT’s 2023 Florida Design Manual (FDM) Exhibit 212-1 and the current
speed limit of 45 miles per hour (mph), equaling a design speed of 50 mph along Toledo Blade
Boulevard, indicated a deceleration length of 240 feet.  Therefore, the total length needed is 290 feet.
The results of this analysis are provided in Appendix F.


For the southbound right-turn movement, the right-turn lane warrant was reviewed using FDOT’s
Access Management Guidebook (November 2019) and similar information used for the North Driveway
intersection. The results of this review indicated that future traffic volumes for the southbound right-turn
movement (i.e., five (5) vehicles) are not expected to exceed the minimum warrant volume threshold
of 80 vehicles per hour during the p.m. peak hour, and, thus, a southbound right-turn lane is not
warranted at this intersection.


Additionally, an operational analysis was conducted at this intersection using Synchro, Version 11, and
indicated that the study intersection is expected to operate at acceptable conditions throughout the p.m.
peak hour based upon existing lane geometry (i.e., no right-turn lane), and with the proposed
northbound left-turn lane indicated above, which resulted in a v/c ratio of less than 1.0 for each critical
lane approach through project buildout. The results are provided in Appendix F.


Based upon the above analyses, it was determined that a northbound left-turn lane is warranted at the
intersection of Toledo Blade Boulevard & South Driveway. No additional turn lane improvements are
warranted at this intersection.
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Conclusion
This TIS was prepared to document the anticipated impacts of project traffic from the proposed Serenity
at North Port residential development located west of Toledo Blade Boulevard near Delcris Place in the
City of North Port, Florida. Specifically, this evaluation was conducted to determine if turn lane
improvements (i.e., left-turn lanes and/or right-turn lanes) will be required at the two (2) study
intersections.


Based on the results of the turn lane analysis, it was determined that a northbound left-turn lane is
warranted at the intersection of Toledo Blade Boulevard & South Driveway with a total length of 290
feet. No other turn lane improvements are warranted at either of the two (2) study intersections.


We hope that this analysis addresses the traffic-related issues regarding the project site. Upon your
review of this analysis, please let us know if you have any questions or comments.


Sincerely,


Robert (Bob) Agrusa, P.E., PTOE Basit Ali, E.I.
Senior Project Manager Transportation Analyst


Attachments: Appendix A - Conceptual Site Plan
Appendix B - Trip Generation Tables
Appendix C - Regional Model Results
Appendix D - Traffic Count Data
Appendix E - Growth Rate Worksheets
Appendix F - Turn Lane Analysis Worksheets (Including Synchro Results)
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APPENDIX A –
CONCEPTUAL SITE PLAN
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APPENDIX B –
TRIP GENERATION TABLES







PROJECT TRIP GENERATION ESTIMATES
DAILY PROJECT TRIP GENERATION


DIRECTIONAL NET NEW
DISTRIBUTION TRIPS


ITE ITE ITE Percent
Land Use Edition Code Scale Units In Out In Out Total


Multifamily Housing (Low-Rise) 11 220 180 DU 50% 50% 615 615 1,230
Total: 615 615 1,230


A.M. PEAK-HOUR PROJECT TRIP GENERATION


DIRECTIONAL NET NEW
DISTRIBUTION TRIPS


ITE ITE ITE Percent
Land Use Edition Code Scale Units In Out In Out Total


Multifamily Housing (Low-Rise) 11 220 180 DU 24% 76% 17 55 72
Total: 17 55 72


P.M. PEAK-HOUR PROJECT TRIP GENERATION


DIRECTIONAL NET NEW
DISTRIBUTION TRIPS


ITE ITE ITE Percent
Land Use Edition Code Scale Units In Out In Out Total


Multifamily Housing (Low-Rise) 11 220 180 DU 63% 37% 62 36 98
Total: 62 36 98


ITE TRIP GENERATION CHARACTERISTICS


ITE TRIP GENERATION CHARACTERISTICS


ITE TRIP GENERATION CHARACTERISTICS
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APPENDIX C –
REGIONAL MODEL RESULTS







 (Licensed to Kimley Horn and Associates Inc)
APRIL 2022


SELECT ZONE ANALYSIS
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APPENDIX D –
TRAFFIC COUNT DATA







Thru Left U-Turn ThruLeftU-Turn


(1-3) 825 11 1 837 792 (1-3)


1600 - 1800 (Weekday 2h Session) (03-22-2023) (4-7) 13 1 0 14 24 (4-7)


(8-13) 9 0 0 9 12 (8-13)


Total 847 12 1 860 828 Total


0


0


Total (8-13) (4-7) (1-3)


7 0 1 6


(1-3) (4-7) (8-13) Total 2 7 0 0 7


1648 38 21 1707 0 0 0 0
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24 0 1 23


Total (8-13) (4-7) (1-3)


0


0
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 2021 PEAK SEASON FACTOR CATEGORY REPORT - REPORT TYPE: ALL
CATEGORY: 1700  SARASOTA COUNTYWIDE      
                                                MOCF: 0.93
WEEK          DATES               SF            PSCF
================================================================================
  1    01/01/2021 - 01/02/2021    0.97          1.04
  2    01/03/2021 - 01/09/2021    1.01          1.09
  3    01/10/2021 - 01/16/2021    1.06          1.14
  4    01/17/2021 - 01/23/2021    1.04          1.12
  5    01/24/2021 - 01/30/2021    1.02          1.10
  6    01/31/2021 - 02/06/2021    1.00          1.08
  7    02/07/2021 - 02/13/2021    0.99          1.06
* 8    02/14/2021 - 02/20/2021    0.97          1.04
* 9    02/21/2021 - 02/27/2021    0.95          1.02
*10    02/28/2021 - 03/06/2021    0.93          1.00
*11    03/07/2021 - 03/13/2021    0.91          0.98
*12    03/14/2021 - 03/20/2021    0.90          0.97
*13    03/21/2021 - 03/27/2021    0.90          0.97
*14    03/28/2021 - 04/03/2021    0.91          0.98
*15    04/04/2021 - 04/10/2021    0.92          0.99
*16    04/11/2021 - 04/17/2021    0.93          1.00
*17    04/18/2021 - 04/24/2021    0.94          1.01
*18    04/25/2021 - 05/01/2021    0.95          1.02
*19    05/02/2021 - 05/08/2021    0.96          1.03
*20    05/09/2021 - 05/15/2021    0.97          1.04
 21    05/16/2021 - 05/22/2021    0.98          1.05
 22    05/23/2021 - 05/29/2021    0.99          1.06
 23    05/30/2021 - 06/05/2021    0.99          1.06
 24    06/06/2021 - 06/12/2021    1.00          1.08
 25    06/13/2021 - 06/19/2021    1.01          1.09
 26    06/20/2021 - 06/26/2021    1.02          1.10
 27    06/27/2021 - 07/03/2021    1.03          1.11
 28    07/04/2021 - 07/10/2021    1.04          1.12
 29    07/11/2021 - 07/17/2021    1.05          1.13
 30    07/18/2021 - 07/24/2021    1.06          1.14
 31    07/25/2021 - 07/31/2021    1.08          1.16
 32    08/01/2021 - 08/07/2021    1.09          1.17
 33    08/08/2021 - 08/14/2021    1.10          1.18
 34    08/15/2021 - 08/21/2021    1.12          1.20
 35    08/22/2021 - 08/28/2021    1.12          1.20
 36    08/29/2021 - 09/04/2021    1.12          1.20
 37    09/05/2021 - 09/11/2021    1.12          1.20
 38    09/12/2021 - 09/18/2021    1.12          1.20
 39    09/19/2021 - 09/25/2021    1.09          1.17
 40    09/26/2021 - 10/02/2021    1.07          1.15
 41    10/03/2021 - 10/09/2021    1.05          1.13
 42    10/10/2021 - 10/16/2021    1.02          1.10
 43    10/17/2021 - 10/23/2021    1.02          1.10
 44    10/24/2021 - 10/30/2021    1.02          1.10
 45    10/31/2021 - 11/06/2021    1.01          1.09
 46    11/07/2021 - 11/13/2021    1.01          1.09
 47    11/14/2021 - 11/20/2021    1.01          1.09
 48    11/21/2021 - 11/27/2021    1.00          1.08
 49    11/28/2021 - 12/04/2021    0.99          1.06
 50    12/05/2021 - 12/11/2021    0.98          1.05
 51    12/12/2021 - 12/18/2021    0.97          1.04
 52    12/19/2021 - 12/25/2021    1.01          1.09
 53    12/26/2021 - 12/31/2021    1.06          1.14


* PEAK SEASON


08-MAR-2022 12:36:23                        830UPD             1_1700_PKSEASON.TXT
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APPENDIX E –
GROWTH RATE WORKSHEETS







Project: Serenity at North Port Volume Source #1: 4011 - HILLSBOROUGH BLVD, E OF TOLEDO BLADE/CR39
Location: City of North Port, Sarasota County Volume Source #2: 4907 - TOLEDO BLADE BLVD, NORTH OF PRICE BLVD


Notes: FDOT Historical AADT Volume Source #3:
Volume Source #4:
Volume Source #5:


Volume Volume Volume Volume Volume Average
Line Month Year Source #1 Source #2 Source #3 Source #4 Source #5 Volume


1 2021 5800 20000 12900
2 2020 5600 20000 12800
3 2019 5600 21000 13300
4 2018 5600 19300 12450
5 2017 5300 18000 11650
6
7
8
9


10


INPUT DATA OUTPUT DATA
Aggregate Best Fit


Traffic Volume
Line Month Year Volume Line Month Year Trend


1 2021 12900 1 2021 13190
2 2020 12800 2 2020 12905
3 2019 13300 3 2019 12620
4 2018 12450 4 2018 12335
5 2017 11650 5 2017 12050
6 6
7 7
8 8
9 9


10 10


Slope: 285
Intercept: -562795


R2: 0.526409592
Standard Error: 493.5416227


Exponential
Growth Rate: 2.29%


Future = Existing (1+Growth)^N


Linear
Growth Rate: 2.37%


Future = Existing (1+Growth*N)
12200


12400


12600


12800


13000


13200


13400
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                           FLORIDA DEPARTMENT OF TRANSPORTATION                           
                             TRANSPORTATION STATISTICS OFFICE                             
                                2021 HISTORICAL AADT REPORT                               


COUNTY: 01 - CHARLOTTE


SITE: 4011 - HILLSBOROUGH BLVD,  E OF TOLEDO BLADE/CR39   CC 11


YEAR       AADT       DIRECTION 1     DIRECTION 2     *K FACTOR    D FACTOR    T FACTOR   
----    ----------    ------------    ------------    ---------    --------    --------   
2021       5800 S     E   2900        W   2900             9.00       53.20        5.00   
2020       5600 F     E   2800        W   2800             9.00       52.50        5.00   
2019       5600 C     E   2800        W   2800             9.00       52.50        5.00   
2018       5600 C     E   2800        W   2800             9.00       53.50        5.20   
2017       5300 T                                          9.00       52.50        4.10   
2016       5100 S     E   2500        W   2600             9.00       52.80        4.10   
2015       4900 F     E   2400        W   2500             9.00       53.70        4.10   
2014       4700 C     E   2300        W   2400             9.00       53.10        4.10   
2013       4400 S     E   2200        W   2200             9.00       53.10        5.10   
2012       4400 F     E   2200        W   2200             9.00       53.30        5.10   
2011       4400 C     E   2200        W   2200             9.00       53.40        5.10   
2010       4300 S     E   2000        W   2300            10.33       53.58        5.80   
2009       4500 F     E   2100        W   2400            10.66       52.85        5.80   
2008       4700 C     E   2200        W   2500            10.83       53.49        5.80   


        AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE            
                    S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; R = FOURTH YEAR ESTIMATE   
                    V = FIFTH YEAR ESTIMATE;  6 = SIXTH YEAR ESTIMATE; X = UNKNOWN        
       *K FACTOR:  STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES       







                           FLORIDA DEPARTMENT OF TRANSPORTATION                           
                             TRANSPORTATION STATISTICS OFFICE                             
                                2021 HISTORICAL AADT REPORT                               


COUNTY: 17 - SARASOTA


SITE: 4907 - TOLEDO BLADE BLVD, NORTH OF PRICE BLVD


YEAR       AADT       DIRECTION 1     DIRECTION 2     *K FACTOR    D FACTOR    T FACTOR   
----    ----------    ------------    ------------    ---------    --------    --------   
2021      20000 S     N  10000        S  10000             9.00       52.60        6.90   
2020      20000 F     N  10000        S  10000             9.00       52.20        6.90   
2019      21000 C     N  10500        S  10500             9.00       52.30        6.90   
2018      19300 C     N   9600        S   9700             9.00       52.40        6.50   
2017      18000 T                                          9.00       52.30        3.30   
2016      17400 S     N   8800        S   8600             9.00       52.60        6.40   
2015      16800 F     N   8500        S   8300             9.00       52.80        6.40   
2014      16300 C     N   8200        S   8100             9.00       52.40        6.40   
2013      14500 S     N   7300        S   7200             9.00       52.60        5.80   
2012      14500 F     N   7300        S   7200             9.00       52.70        5.80   
2011      14500 C     N   7300        S   7200             9.00       52.90        5.80   
2010      13700 S     N   6700        S   7000            10.38       52.56        5.10   
2009      14000 F     N   6800        S   7200            10.58       53.66        5.10   
2008      14600 C     N   7100        S   7500            10.63       52.82        5.10   


        AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE            
                    S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; R = FOURTH YEAR ESTIMATE   
                    V = FIFTH YEAR ESTIMATE;  6 = SIXTH YEAR ESTIMATE; X = UNKNOWN        
       *K FACTOR:  STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES       
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APPENDIX F –
TURN LANE ANALYSIS WORKSHEETS


(INCLUDING SYNCHRO RESULTS)







FDOT Access Management Guidebook
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When Not to Consider Exclusive Right-Turn Lanes


Dense or built-out corridors with limited space
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
Context classifications C2T, C4, C5, or C6


When Exclusive Right-Turn Lanes are Beneficial


There are instances when adding an exclusive right-turn lane 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 Driveway10


Roadway Posted Speed Limit Number of Right Turns Per Hour
45 mph or less 80  1251


Over 45 mph 35  552


Note: A posted speed limit 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 traffic projections: Projecting turning 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 turn lane.
1 The lower threshold of 80 right-turn 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-turn 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 lateral
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).


Source: 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 Techniques, Chapter 4  Unsignalized Access Spacing (Technique 1B),
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.


10 May not be appropriate for signalized locations where signal phasing plays an important role in determining
the need for right turn lanes.











Ali, Basit

Typewriter

37



Ali, Basit

Line



Ali, Basit

Line



Ali, Basit

Typewriter

851+13+880+4+5 = 1753 veh/4 lanes 438.25 veh/hr/ln



Ali, Basit

Typewriter

439



Ali, Basit

Arrow



Ali, Basit

Arrow







MEDIAN TURN LANES 


MINIMUM DECELERATION LENGTHS 


Traffic Separator � 


Concrete Cur� 


Taper 100' � Begin Lane Line i,- Begin Lane Line 


L, 


__ _______,____I� 


L, 


L, 


Brakes Applied After Turning I 
Vehicle Clears Through Lane; -----1 
Entry Speed: 
10 mph Below Design Speed 
For Urban Condition 
Average Running Speed For 
Rural Condition 


L 


Taper 50' I 
L, 


r Begin Lane Line 


I L 


Brakes Applied After Turning _J
Vehicle Clears Through Lane 


Entry Speed: 
10 mph Below Design Speed 
For Urban Condition 
Average Running Speed For 
Rural Condition 


Design 


Speed 


(mph) 


35 
40 
45 
50 


55 


60 


65 


Entry Clearance 


Speed Distance 


(mph) L, (ft.) 


25 70 


30 80 


35 85 
40/44 105 


48 125 


52 145 


55 170 


I 
I 


DOUBLE LEFT TURN 


Concrete Curb � 


L, 


SINGLE LEFT TURN 


MEDIAN TURN LANES 


Queue Length 
(Measured From Stop 


Bar Location) 


Tubular Marker 
10' 


2"Misc.
� 


Stop Bar (If Required) -----.._ 


Queue Length 


URBAN CONDITIONS RURAL CONDITIONS 


Brake To Total Brake To Total 


Stop Decel. Clearance Stop Decel. Clearance 


Distance Distance Distance Distance Distance Distance 


L2 (ft.) L (ft.) L3 (ft.) L2 (ft.) L (ft.) L3 (ft.) 


75 145 110 -- -- --


75 155 120 -- -- --


100 185 135 -- -- --


135 240 160 185 290 160 


-- -- -- 225 350 195 
-- -- -- 260 405 230 
-- -- -- 290 460 270 


NOTTO SCALE 


EXHIBIT 212-1 


01/01/2023 







HCM 6th TWSC
3: South Driveway/Delcris Place & Toledo Blade Boulevard 03/31/2023


2026 Buildout Conditions Synchro 11 Report
Kimley-Horn Page 1


Intersection
Int Delay, s/veh 0.8


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 0 18 7 0 7 37 851 13 13 884 5
Future Vol, veh/h 14 0 18 7 0 7 37 851 13 13 884 5
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 - - 330 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 3 0 8 2 0
Mvmt Flow 16 0 20 8 0 8 41 946 14 14 982 6


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1568 2055 494 1554 2051 480 988 0 0 960 0 0
          Stage 1 1013 1013 - 1035 1035 - - - - - - -
          Stage 2 555 1042 - 519 1016 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.26 - -
Critical Hdwy Stg 1 6.5 5.5 - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 6.5 5.5 - 6.5 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.28 - -
Pot Cap-1 Maneuver 76 56 526 78 56 537 708 - - 677 - -
          Stage 1 260 319 - 252 312 - - - - - - -
          Stage 2 489 309 - 513 318 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 70 52 526 71 52 537 708 - - 677 - -
Mov Cap-2 Maneuver 172 158 - 169 152 - - - - - - -
          Stage 1 245 312 - 237 294 - - - - - - -
          Stage 2 454 291 - 483 311 - - - - - - -


Approach EB WB NB SB
HCM Control Delay, s 19.9 19.9 0.4 0.2
HCM LOS C C


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 708 - - 277 257 677 - -
HCM Lane V/C Ratio 0.058 - - 0.128 0.061 0.021 - -
HCM Control Delay (s) 10.4 - - 19.9 19.9 10.4 - -
HCM Lane LOS B - - C C B - -
HCM 95th %tile Q(veh) 0.2 - - 0.4 0.2 0.1 - -







HCM 6th TWSC
6: Toledo Blade Boulevard & North Driveway 03/31/2023


2026 Buildout Conditions Synchro 11 Report
Kimley-Horn Page 2


Intersection
Int Delay, s/veh 0


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 4 0 917 897 20
Future Vol, veh/h 0 4 0 917 897 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 4 0 1019 997 22


Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 510 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 509 0 - - -
          Stage 1 0 - 0 - - -
          Stage 2 0 - 0 - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 509 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -


Approach EB NB SB
HCM Control Delay, s 12.1 0 0
HCM LOS B


Minor Lane/Major Mvmt NBT EBLn1 SBT SBR
Capacity (veh/h) - 509 - -
HCM Lane V/C Ratio - 0.009 - -
HCM Control Delay (s) - 12.1 - -
HCM Lane LOS - B - -
HCM 95th %tile Q(veh) - 0 - -
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