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Project Description 
The Baumgarten fka Pelican Nursery Property project is an existing nursery zoned A – Agricultural.  The 
subject parcels have a total gross area of approximately 55.47 acres.  

The project site is located in north Naples, in the southeast quadrant of the Immokalee Road (CR 846) 
and Collier Boulevard (CR 951) intersection, in Section 26, Township 48 South, Range 26 East, in Collier 
County, Florida.  Refer to Figure 1 – Project Location Map. 

Figure 1 – Project Location Map 

 

The Baumgarten project proposes to rezone the existing parcels to allow for commercial and residential 
development.  The TIS will use the highest of the three potential development scenarios:  Scenario 1 
consists of 112 dwelling unit (du) apartments, 30,000 square feet (sf) of general office, 147,000 sf 
shopping center, 6,000 sf (20 pumps) convenience market with gasoline pumps, 135,000 sf home 
improvement superstore and 7,000 sf fast-food restaurant with drive through window.  Scenario 2 
considers 300 dwelling unit (du) apartments, 140 rooms hotel, 147,000 sf shopping center, 6,000 sf (20 
pumps) convenience market with gasoline pumps and a 7,000 sf fast-food restaurant with drive through 
window. Scenario 3 proposes 200 du apartments, 200 du condominium/townhouses, 150,000 sf 
shopping center, 6,000 sf (20 pumps) convenience market with gasoline pumps, a 7,000 sf fast-food 
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restaurant with drive through window, 45,000 square feet of medical office, and 20,000 sf restaurant.  
The proposed master site plans are illustrated in Appendix A:  Project Master Site Plans. 

For purposes of this evaluation, the project build-out year is assumed to be consistent with the Collier 
County 2023 planning horizon.  

The project provides a highest and best use scenario with respect to the project’s proposed trip 
generation.  A trip generation comparison is provided for the Land Use Code (LUC) 960 – Super 
Convenience Market/Gas Station between two variables: the store Gross Floor Area (GFA) and the 
number of Fueling Positions (fp).  For the LUC 960 – fueling positions is the conservative estimate of the 
two trip generations and it is used for the purposes of this report. 

The trip generation associated with the hotel land use is conservatively calculated by utilizing the ITE 
occupied room variable.    

The ITE 10th Edition Trip Generation Manual now classifies multifamily dwelling units as low, mid or high-
rise buildings and no longer classifies them as apartments or condominium/town home.  The proposed 
dwelling units are depicted as Multifamily (Low-Rise), conservatively, based on a highest and best use 
for multifamily development.  The master concept plans refer to the residential developments as 
apartment and condominium, as applicable, and the development program delineates both.  Trip 
generation for Scenario 3, however, will calculate the trip generation for this land use as a total of the 
apartment and condominium dwelling units. 

The associated common recreation amenities are considered passive incidental to the residential 
development and are not included in the trip generation analysis.  The potential development program 
scenarios are illustrated in Table 1.  
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Table 1 
Development Program – Scenarios 

ITE Land Use ITE Land Use 
Code 

Scenario 1 
Total Size 

Scenario 2 
Total Size 

Scenario 3 
Total Size 

Multifamily (Low Rise)(1) 220 112 du 300 du 200 du 

Multifamily (Low Rise)(2) 220 N/A N/A 200 du 

Hotel 310 N/A 140 or N/A 

General Office 710 30,000 sf N/A N/A 

Medical Office 720 N/A N/A 45,000 sf 

Shopping Center 820 147,000 sf 147,000 sf 150,000 sf 

Home Improvement 
Superstore 862 135,000 sf N/A N/A  

Restaurant 932 N/A N/A 20,000 sf 

Fast-Food Restaurant with 
Drive-Through Window 934 7,000 sf 7,000 sf 7,000 sf 

Super Convenience 
Market/Gas Station 960 6,000 sf, 20 fp 6,000 sf, 20 fp 6,000 sf, 20 fp 

Note(s): N/A = not applicable; du = dwelling unit; sf = square feet; fp = fueling positions, or = occupied rooms.  
(1)Apartments 
(2)Condominium 

 

A methodology meeting was held with the Collier County Transportation Planning staff on April 20, 
2017, via email (ref. Appendix B:  Initial Meeting Checklist (Methodology Meeting). 

Connections to the subject site are proposed to be provided as follows: 

o Collier Boulevard (CR 951):  Proposed full access connection onto CR 951. 
o Immokalee Road:  West access – proposed new right-in/right-out access onto eastbound 

Immokalee Road. East access – existing directional left-in/right-in/right-out access onto 
eastbound Immokalee Road to remain. 

Trip Generation 
The project’s site trip generation is based on the Institute of Transportation Engineers (ITE) Trip 
Generation Manual, 10th Edition.  The software program OTISS (Online Traffic Impact Study Software, 
most current version is used to create the raw unadjusted trip generation for the project.  The ITE 
equations and/or rates are used for the trip generation calculations, as applicable.  The ITE – OTISS trip 
generation calculation worksheets are provided in Appendix C:  Trip Generation Calculations ITE 10th 
Edition.   
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The internal capture accounts for a reduction in external traffic because of the interaction between the 
multiple land uses in a site.  ITE guidelines used for the calculation of internal capture follow the same 
recommended procedure presented in the NCHRP Report 684: Enhancing Internal Trip Capture 
Estimation for Mixed-Use Developments.    

One of the ITE premises in estimating the internal capture traffic illustrates that the number of trips 
from a land use within a mixed-use development to another land use within the same development (an 
internal trip) is a function of the size of the “receiving” land use and the number of trips it attracts, as 
well as the size of the “originating” land use and the number of trips it sends.  The number of trips 
between a particular pair of internal land uses is limited to the smaller of these two values (ITE 
procedure of balancing internal trips in a mixed-use development).  

For the purposes of this analysis and following Collier County TIS Guidelines recommendations, the 
overall internal capture rate does not exceed 20%.  

The pass-by trips account for traffic that is already on the external roadway network and stops at the 
project on the way to a primary trip destination.  It should be noted that the driveway volumes are not 
reduced as a result of the pass-by reduction, only the traffic added to the surrounding streets and 
intersections.  As such, pass-by trips are not deducted for operational turn lane analysis (all external 
traffic is accounted for).   

Consistent with Collier County TIS Guidelines and Procedures, fast food restaurants with drive-through 
windows and gasoline/service stations with convenience market are allowed maximum pass-by traffic of 
50% of the project’s external trip generation potential.  In addition, the county TIS Guidelines 
recommends that shopping center pass-by rates should not exceed 25% for the peak hour and the daily 
capture rates to be assumed 10% lower than the peak hour capture rate.  Furthermore, the High 
Turnover Sit-Down Restaurant pass-by rate is limited to 40% per county guidelines.  

This analysis calculates LUC 934 and LUC 960 pass-by daily rates at 40% and AM and PM peak hour rates 
at 50%.  Shopping center and home improvement superstore daily pass-by trips are calculated at 15% of 
the gross traffic with AM and PM peak hour at 25% of the gross trips. The High Turnover Sit-Down 
Restaurant LUC 932 pass-by daily rates utilized are 30% and AM and PM peak hour rates at 40%.   
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Table 2A 
Trip Generation – Scenario 1 – Average Weekday 

 

Note(s): (1) Daily internal capture rates are not available in the 3rd Edition Trip Generation Handbook; AM rates are used to 
calculate daily internal capture.  

 

Table 2B 
Trip Generation – Scenario 2 – Average Weekday 

 

Note(s): (1) Daily internal capture rates are not available in the 3rd Edition Trip Generation Handbook; AM rates are used to 
calculate daily internal capture.  
(2) Adjusted not to exceed 20% maximum internal capture. 

 

  

Development Scenario 1 24 Hour Two-
Way Volume AM Peak Hour PM Peak Hour 

Traffic  Enter Exit Total Enter Exit Total 

Unadjusted 21,006 744 644 1,388 897 930 1,827 

Internal Capture (1,736)(1) (58) (58) (116) (131) (131) (262) 

External  19,270 686 586 1,272 766 799 1,565 

Pass-by  (4,503) (255) (236) (491) (259) (260) (519) 

Net External 14,767 431 350 781 507 539 1,046 

Development Scenario 2 24 Hour Two-
Way Volume AM Peak Hour PM Peak Hour 

Traffic  Enter Exit Total Enter Exit Total 

Unadjusted 19,659 645 645 1,290 845 814 1,659 

Internal Capture (2,238)(1) (74) (74) (148) (147) (147) (294)(2) 

External  17,421 571 571 1,142 698 667 1,365 

Pass-by  (3,763) (214) (213) (427) (228) (223) (451) 

Net External 13,658 357 358 715 470 444 914 
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Table 2C 
Trip Generation – Scenario 3 – Average Weekday 

 

Note(s): (1) Daily internal capture rates are not available in the 3rd Edition Trip Generation Handbook; AM rates are used to 
calculate daily internal capture.  

 

As illustrated by Table 2A, 2B and Table 2C, the net external traffic of Scenario 3 is greater when 
compared with the other two scenarios; therefore, the trip generation for Scenario 3 is utilized for the 
analysis of this report.  

In agreement with the Collier County Traffic Impact Study (TIS) guidelines, significantly impacted 
roadways are identified based on the proposed project highest peak hour trip generation (net external 
traffic) and consistent with the peak hour of the adjacent street traffic.  Based on the information 
contained in Collier County 2017 Annual Update and Inventory Report (AUIR), the peak hour for 
adjacent roadway network is PM.  

For the purpose of this TIS, the surrounding roadway network link concurrency analysis is analyzed 
based on projected PM peak hour net external traffic generated by the project. 

The site operational analysis reflects projected AM and PM peak hour external traffic generated by the 
project. 

Trip Distribution and Assignment 
The traffic generated by the development was assigned to the adjacent roadways using the knowledge 
of the area and as coordinated with Collier County Transportation Planning staff.  

The site-generated trip distribution is shown in Table 3, Project Traffic Distribution for Peak Hour and is 
graphically depicted in Figure 2 – Project Distribution by Percentage and by PM Peak Hour. 

  

Development Scenario 3 24 Hour Two-
Way Volume AM Peak Hour PM Peak Hour 

Traffic  Enter Exit Total Enter Exit Total 
Unadjusted 22,696 801 756 1,557 993 982 1,975 

Internal Capture (3,010)(1) (87) (87) (174) (147) (147) (294) 

External  19,686 714 669 1,383 846 835 1,681 

Pass-by  (4,377) (259) (247) (506) (272) (254) (526) 

Net External 15,309 455 422 877 574 581 1,155 
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Table 3 
Project Traffic Distribution for Peak Hour 

Roadway Link 
Collier 
County 
Link No. 

Roadway Link Location 
Distribution 

of Project 
Traffic 

PM Peak Hour Project Traffic 
Volume 

Enter Exit 

Immokalee Rd. 44.0 East of Collier Blvd. 35% WB – 201 EB – 203  

Immokalee Rd. 43.2 Logan Blvd. to Collier 
Blvd. 30% EB – 172 WB – 175  

Immokalee Rd. 43.1 I-75 to Logan Blvd. 10% EB – 57 WB – 58  

Collier Blvd. N/A1 North of Immokalee Rd. 5% SB – 29 NB – 29  

Collier Blvd. 30.1 Immokalee Rd. to 
Vanderbilt Beach Rd. 30% NB – 172 SB – 174  

Collier Blvd. 30.2 Vanderbilt Beach Golden 
Gate Blvd. 10% NB – 57 SB – 58  

Vanderbilt Beach 
Rd. N/A1 East of Collier Blvd. 5% WB – 29 EB – 29  

Vanderbilt Beach 
Rd. 112.0 Logan Blvd. to Collier 

Blvd. 10% EB – 57 WB – 58  

Logan Blvd.  N/A1 North of Immokalee Rd. 5% SB – 29 NB – 29  

Logan Blvd.  50.0 Immokalee Rd. to 
Vanderbilt Beach Rd. 10% NB – 57 SB – 58  

 

Note(s): (1) Not a Collier County Monitored roadway. 
 



Baumgarten MPUD (fka Pelican Nursery MPUD) – PUD Rezone – TIS – August 2018 

Trebilcock Consulting Solutions, PA P a g e  | 11 

Figure 2 – Project Distribution by Percentage and by PM Peak Hour
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Background Traffic 
Average background traffic growth rates were estimated for the segments of the roadway network in 
the study area using the Collier County Transportation Planning Staff guidance of a minimum 2% growth 
rate, or the historical growth rate from annual traffic counts (estimated from 2008 through 2017), 
whichever is greater.  Another way to derive the background traffic is to use the 2017 AUIR volume plus 
the trip bank volume.  Table 4, Background Traffic without Project, illustrates the application of 
projected growth rates to generate the projected background (without project) peak hour peak 
direction traffic volume for the future horizon year 2023. 

Table 4 
Background Traffic without Project (2017 - 2023) 

Roadway Link 

CC 
AUIR 

Link ID 
# 

Roadway Link 
Location 

2017 AUIR 
Pk Hr, Pk Dir 
Background 

Traffic 
Volume 

(trips/hr) 

Projected 
Traffic 
Annual 
Growth 

Rate 
(%/yr)* 

Growth 
Factor 

2023 Projected 
Pk Hr, Peak Dir 

Background 
Traffic Volume 
w/out Project 

(trips/hr) 
Growth 

Factor** 

Trip 
Bank 

2023 
Projected Pk 
Hr, Peak Dir 
Background 

Traffic Volume 
w/out Project 
(trips/hr) Trip 

Bank*** 
Immokalee 

Rd. 44.0 East of Collier 
Blvd. 1,620 2.00% 1.1262 1,825 547 2,167 

Immokalee 
Rd. 43.2 Logan Blvd. to 

Collier Blvd. 1,980 3.93% 1.2602 2,496 585 2,565 

Immokalee 
Rd. 43.1 I-75 to Logan 

Blvd. 2,458 3.52% 1.2307 3,026 345 2,803 

Collier Blvd. 30.1 
Immokalee Rd. 
to Vanderbilt 

Beach Rd. 
1,520 3.45% 1.2257 1,864 447 1,967 

Collier Blvd. 30.2 
Vanderbilt 

Beach Golden 
Gate Blvd. 

1,220 2.0% 1.1262 1,374 86 1,306 

Vanderbilt 
Beach Rd. 112.0 Logan Blvd. to 

Collier Blvd. 1,530 4.0% 1.2653 1,936 262 1,792 

Logan Blvd. 50.0 
Immokalee Rd. 
to Vanderbilt 

Beach Rd. 
560 4.0% 1.2653 709 30 590 

 

Note(s): *Annual Growth Rate - from 2017 AUIR, 2% minimum. 
**Growth Factor = (1+Annual Growth Rate)6.  2023 Projected Volume = 2017 AUIR Volume x Growth Factor. 
***2023 Projected Volume= 2017 AUIR Volume + Trip Bank. 
The projected 2023 Peak Hour – Peak Direction Background Traffic is the greater of the Growth Factor or Trip Bank calculation, 
which is underlined and bold as applicable. 
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Existing and Future Roadway Network 
The existing roadway conditions are extracted from the 2017 Annual Update and Inventory Report 
(AUIR) and the project roadway conditions are based on the current Collier County 5-Year Work 
Program.  Roadway improvements that are currently under construction or are scheduled to be 
constructed within the five year Transportation Improvement Plan (TIP) or Capital Improvement 
program (CIP) are considered to be committed improvements.  As no such improvements were 
identified in the Collier County 2017 AUIR, the evaluated roadways are anticipated to remain as such 
through project build-out.  The existing and future roadway conditions are illustrated in Table 5, Existing 
and Future Roadway Conditions. 

Table 5 
Existing and Future Roadway Conditions 

Roadway Link CC AUIR 
Link ID # 

Roadway Link 
Location 

Exist 
Roadway 

Min. 
Standard 

LOS 

Exist Peak Dir, 
Peak Hr 
Capacity 
Volume 

Future 
Project Build 
out Roadway 

Immokalee Rd. 44.0 East of Collier 
Blvd. 6D E 3,300 (EB) 6D 

Immokalee Rd. 43.2 Logan Blvd. to 
Collier Blvd. 6D E 3,200 (EB) 6D 

Immokalee Rd. 43.1 I-75 to Logan 
Blvd. 6D/8D E 3,500 (EB) 6D/8D 

Collier Blvd. 30.1 
Immokalee Rd. to 
Vanderbilt Beach 

Rd. 
6D E 3,000 (NB) 6D 

Collier Blvd. 30.2 Vanderbilt Beach 
Golden Gate Blvd. 6D E 3,000 (SB) 6D 

Vanderbilt 
Beach Rd. 112.0 Logan Blvd. to 

Collier Blvd. 6D E 3,000 (EB) 6D 

Logan Blvd. N 50.0 
Immokalee Rd. to 
Vanderbilt Beach 

Rd. 
2U D 1,000 (NB) 2U 

 

Note(s): 2U = 2-lane undivided roadway; 4D, 6D, 8D =4-lane, 6-lane, 8-lane divided roadway, respectively; LOS = Level of 
Service. 

Project Impacts to Area Roadway Network-Link Analysis 
The Collier County Transportation Planning Services developed Level of Service (LOS) volumes for the 
roadway links impacted by the project, which were evaluated to determine the project impacts to the 
area roadway network in the future.  The Collier County Transportation Planning Services guidelines 
have determined that a project will be considered to have a significant and adverse impact if both the 
percentage volume capacity exceeds 2% of the capacity for the link directly accessed by the project and 
for the link adjacent to the link directly accessed by the project; 3% for other subsequent links and if the 
roadway is projected to operate below the adopted LOS standard.  
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Based on these criteria, this project’s impacts are significant on Immokalee Road east and west of Collier 
Boulevard, significant on Collier Boulevard between Immokalee Road and Vanderbilt Beach Road, and 
significant on Logan Boulevard between Immokalee Road and Vanderbilt Beach Road.  The estimated 
traffic does not create any significant impacts on the other analyzed roadway segments of the study 
network. 

None of the analyzed links are projected to exceed the adopted LOS standard with or without the 
project at 2023 future build-out conditions.  Table 6, Roadway Link Level of Service illustrates the LOS 
impacts of the project on the roadway network closest to the project. 

Table 6 
Roadway Link Level of Service (LOS) – With Project in the Year 2023 

Roadway Link 

CC 
AUIR 
Link 
ID # 

Roadway Link 
Location 

2017 Peak 
Dir, Peak 

Hr Capacity 
Volume 

Roadway 
Link, Peak 

Dir, Peak Hr 
(Project Vol 

Added)* 

2023 Peak 
Dir, Peak 

Hr Volume 
w/Project

** 

% Vol 
Capacity 
Impact 

By 
Project 

Min LOS 
exceeded 
without 
Project? 
Yes/No 

Min LOS 
exceeded 

with 
Project? 
Yes/No 

Immokalee Rd. 44.0 East of Collier 
Blvd. 3,300 (EB) EB – 203  2,370 6.2% No No 

Immokalee Rd. 43.2 Logan Blvd. to 
Collier Blvd. 3,200 (EB) EB – 172  2,737 5.4% No No 

Immokalee Rd. 43.1 I-75 to Logan 
Blvd. 3,500 (EB) EB – 57  3,083 1.6% No No 

Collier Blvd. 30.1 
Immokalee Rd. 
to Vanderbilt 

Beach Rd. 
3,000 (NB) NB – 172  2,139 5.7% No No 

Collier Blvd. 30.2 
Vanderbilt 

Beach Golden 
Gate Blvd. 

3,000 (SB) SB – 58  1,432 1.9% No No 

Vanderbilt 
Beach Rd. 112.0 Logan Blvd. to 

Collier Blvd. 3,000 (EB) EB – 57  1,993 1.9% No No 

Logan Blvd. N 50.0 
Immokalee Rd. 
to Vanderbilt 

Beach Rd. 
1,000 (NB) NB – 57  766 5.7% No No 

 

Note(s): *N/A= not applicable; estimated no net new traffic generated by proposed PUDA conditions. 
**2023 Projected Volume= 2023 background (refer to Table 4) + Project Volume added. 
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Site Access Turn Lane Analysis 
Connections to the subject site are proposed to be provided as follows: 

o Collier Boulevard (CR 951):  Proposed full access connection onto Collier Boulevard.  This 
proposed full median opening allows a reasonable solution to alleviate traffic congestion at this 
location. 

o Immokalee Road:  West access – new right-in/right-out access onto eastbound Immokalee Road 
proposed. East access – existing directional left-in/right-in/right-out access onto eastbound 
Immokalee Road to remain. 

For details see Appendix A:  Approved Master Site Plans.   

Immokalee Road (CR 846) is a 6-lane urban divided arterial under Collier County jurisdiction, and has a 
posted legal speed of 45 mph in the vicinity of the project.  This is currently a curb and gutter facility at 
this location. As depicted in the Manual of Uniform Minimum Standards (“MUMS”) for Design, 
Construction and Maintenance for Streets and Highways (commonly known as the “Florida 
Greenbook”), Table 3-15, curb and gutter is not to be used on facilities with design speed greater than 
45 mph. However based on the County Staff’s concerns in regards to counted higher speeds, a design 
speed 5 mph greater than the posted speed limit is chosen to compensate for a slight overrunning of the 
speed limit by some drivers.  Based on FDOT Index 301, design speed of 50 mph – urban conditions – the 
minimum turn lane length is 240 feet (which includes a 50 foot taper) plus required queue.   

Collier Boulevard (CR 951) is a 6-lane urban divided arterial under Collier County jurisdiction, and has a 
posted legal speed of 45 mph in the vicinity of the project.  Based on similar justification illustrated for 
Immokalee Road, a design speed 5 mph greater than the posted speed limit is chosen to compensate for 
a slight overrunning of the speed limit by some drivers.  Based on a design speed of 50 mph, the 
minimum turn lane length is 240 feet (which includes a 50 foot taper) plus required queue.   

Project access is evaluated for turn lane warrants based on the Collier County Right-of-way Manual: (a) 
two-lane roadways – 40vph for right-turn lane/20vph for left-turn lane; and (b) multi-lane divided 
roadways – right turn lanes shall always be provided; and (c) when new median openings are permitted, 
they shall always include left-turn lanes.   

Turn lane lengths required at build-out conditions are analyzed based on the number of turning vehicles 
in an average one-minute period for right-turning movements, and two-minute period for left-turning 
movements, within the peak hour traffic.  The minimum queue length is 25 feet and the queue/vehicle 
is 25 feet.  

Site access analysis is evaluated based on the most intensive development scenario from a traffic 
perspective (Scenario 3). 

The estimated project trips at driveway locations are illustrated in Appendix D:  Project Turning 
Movements Exhibits. 
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Immokalee Road – West Site Access 

A dedicated eastbound right-turn lane is warranted as the project meets the multi-lane criteria. The 
proposed project is expected to generate 72vph and 84vph right-turning movements during the AM and 
PM peak hour, respectively.  At the minimum, the turn lane should be 290 feet long (which includes a 
minimum of 50 feet of storage).   

Immokalee Road – East Site Access 

A dedicated eastbound right-turn lane is warranted as the project meets the multi-lane criteria. There is 
an existing right-turn lane approximately 240 feet long.  The proposed project is expected to generate 
71vph and 85vph right-turning movements during the AM and PM peak hour, respectively.  At the 
minimum, the turn lane should be 290 feet long (which includes a minimum of 50 feet of storage).  As 
such, the existing right-turn lane would need to be extended a minimum of 50 feet to accommodate 
projected traffic at this location. 

A dedicated westbound left-turn lane is warranted as the project meets the multi-lane criteria. There is 
an existing left-turn lane approximately 360 feet long.  The proposed project is expected to generate 
250vph and 296vph left-turning movements during the AM and PM peak hour, respectively.  At the 
minimum, the turn lane should be 490 feet long (which includes a minimum of 250 feet of storage). As 
such, the existing left-turn lane would need to be extended a minimum of 130 feet to accommodate 
projected traffic at this location. 

Collier Boulevard – Site Access 

A dedicated northbound right-turn lane is warranted as the project meets the multi-lane criteria.  The 
proposed project is expected to generate 214vph and 254vph right-turning movements during the AM 
and PM peak hour, respectively.  At the minimum, the turn lane should be 365 feet long (which includes 
a minimum of 125 feet of storage).   

A dedicated southbound left-turn lane is warranted as the project meets the multi-lane criteria.  The 
proposed project is expected to generate 107vph and 127vph left-turning movements during the AM 
and PM peak hour, respectively.  At the minimum, the turn lane should be 365 feet long (which includes 
a minimum of 125 feet of storage).   

A detailed evaluation of applicable access points – turn lane requirements will be performed at the time 
of site development permitting/platting when more specific development parameters will be made 
available.   

Eastbound U-turn/Left-turn – Immokalee Road and Bellaire Bay Drive Intersection 

There is an existing eastbound U-turn/left-turn lane approximately 340 feet long serving this 
intersection.  The proposed project is expected to generate 134vph and 167vph U-turning movements 
during the AM and PM peak hour, respectively.  At the minimum, the turn lane should be 390 feet long 
(which includes a minimum of 150 feet of storage).  As such, the existing left-turn lane would need to be 
extended a minimum of 50 feet to accommodate projected traffic at this location. 
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Intersection Operational Analyses 
Intersection Traffic Volumes 

To support the traffic analysis, intersection turning movement counts were conducted on January 31 and 
February 1, 2018, at the following locations: Collier Blvd. and Immokalee Rd. intersection, Collier Blvd. 
and Pebblebrooke Center driveway intersection and Collier Blvd. and Tuscany Cove Dr. intersection – 
Southbound Left/U turns only. AM and PM peak period turning movement data were collected in 15-
minute intervals from 7-9 AM, and from 4-6 PM.   

A summary of the intersection turning movement counts is provided in Appendix E:  Raw Intersections 
Turning Movement Counts. 

Traffic count volumes collected are adjusted for peak season conditions by using the peak season 
conversion factor (PSCF) as illustrated in FDOT 2016 Peak Season Factor Category Report. For this report 
the PSCF utilized is 1.00 as shown in Appendix F: FDOT 2016 Peak Season Factor Category Report – 
Excerpt.   

It is noted that based on the two day AM and PM peak hour raw traffic count data, the most intense 
traffic data is conservatively utilized versus the average of the two, as follow: 

- Collier Blvd. & Immokalee Rd Intersection – AM peak hour – 7.00-8.00AM on Thu 02/01/2018 
(intersection hourly traffic = 5,292vph); PM peak hour – 5.00-6.00PM on Wed 01/31/2018 
(intersection hourly traffic = 5,649vph); 

- Collier Blvd. & Pebblebrooke Center Drive – AM peak hour – 8.00-9.00AM on Wed 01/31/2018 
(intersection hourly traffic = 301vph); PM peak hour – 4.45-5.45PM on Wed 01/31/2018 
(intersection hourly traffic = 632vph); 

- Collier Blvd. & Tuscany Cove Drive – Southbound Left/U turns only – AM peak hour – 7.45-
8.45AM on Thu 02/01/2018 (hourly traffic = 48vph); PM peak hour – 4.15-5.15PM on Thu 
02/01/2018 (hourly traffic = 221vph); 

Annual growth rates utilized to evaluate the analyzed intersections traffic for future 2023 conditions are 
considered as follows: 2% for through lanes and 1% for turn lanes.     

Subject intersections are evaluated based on the calculated background traffic with the additional traffic 
estimated for PUD buildout conditions. The estimated overall traffic is shown in 
Appendix G:  Intersections Projected Traffic at Buildout Conditions.   

Collier Blvd. and Immokalee Rd. Intersection – Capacity and Quality/Level of Service (LOS)  

As requested by Collier County Transportation staff the Collier Boulevard and Immokalee Road 
intersection is analyzed for capacity and quality/Level of Service (LOS) purposes.  

The intersection lane configuration is illustrated in in Appendix H:  Collier Blvd. & Immokalee Rd. 
Intersection – Approved Signalization Plan. 



Baumgarten MPUD (fka Pelican Nursery MPUD) – PUD Rezone – TIS – August 2018 

Trebilcock Consulting Solutions, PA P a g e  | 18 

• North Approach – Two through lanes, one right turn lane and one left turn lane. 
• South Approach – One through lane, two right turn lanes and three left turn lanes. 
• East Approach – Three through lanes, one right turn lane and three left turn lanes. 
• West Approach – Three through lanes, one right turn lane and two left turn lanes. 

An assessment of the Level of Service (LOS) and volume to capacity ratio analysis of the subject 
intersection is conducted using Synchro Studio 9 (Trafficware Version 9). This software has the capability 
of utilizing the Highway Capacity Manual 2010 (HCM 2010) and HCM 2000 methodologies to analyze 
signalized and unsignalized intersections. In addition, Synchro implements the Intersection Capacity 
Utilization (ICU) 2003 method for determining intersection capacity. This method compares the current 
volume to the intersection’s ultimate capacity.  

The HCM control delay is used as the basis for determining LOS, ranging from LOS A to LOS F using the 
delay ranges for signalized intersections. According to HCM, the level of service criterion for 
intersections is shown in Table 7. 

Table 7 
Level of Service for Intersections 

 
 

Based on HCM guidelines, the general description of each LOS is as follows: LOS A – free flow; LOS B – 
stable flow with slight delays, LOS C – stable flow with acceptable delays, LOS D – approaching unstable 
flow with tolerable delay and unfavorable progression, LOS E – unstable flow with intolerable delay and 
poor progression to all movements, and LOS F – forced flow (congested and queues fail to clear) and 
poor progression to all movements.  

The LOS for overall approach or intersection is determined solely by the control delay. In addition, if the 
volume-to-capacity (V/C) ratio for a lane group exceeds 1.0, LOS F is assigned to the individual lane 
group.   
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To support the signalized intersection analysis, the existing programmed signal timings (MaxTime Timing 
Sheet) were provided by Collier County Transportation staff. Based on our review, a 170 second cycle 
length is used for the AM and PM peak hour evaluations.  

The HCS 2010 percent heavy vehicle is assumed the Design Hour Truck (DHT) – the percent of trucks 
expected to use the roadway segment during the design hour of the design year.  Design Hour Truck is 
determined as half of T24 (annual 24-hour percentage of trucks). A 2% heavy vehicle factor is assumed 
for all movements for the purposes of this analysis.  

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

The results of the traffic Synchro intersection analysis for AM and PM peak hour conditions are 
summarized in Table 8. Synchro intersection worksheets are provided in Appendix I:  Intersection 
Analyses – Synchro Studio 9 Printouts.  

Table 8 
Collier Blvd. and Immokalee Rd. Intersection Traffic Analysis 

Traffic Control 
Existing/Future – Signalized 

2018 Background 
Traffic AM/PM Pk Hr 

2023 Background 
Traffic AM/PM Pk Hr 

2023 Background 
Traffic with Project 

AM/PM Pk Hr 

Intersection LOS  C/D C/D D/D 
Approach LOS Failure (LOS F) No/No No/No No/No 
V/C ratio ˃ 1 for Movements No/No No/No No/No 
 

Collier Blvd. and Pebblebrooke Center/Project Access Intersection – Capacity and LOS  

The Developer proposes a signalized full opening access which is analyzed for capacity and LOS purposes. 
The intersection lane configuration is illustrated as follow:  

• North Approach - Three through lanes, one right turn lane and one left turn lanes. 
• South Approach - Three through lanes, one right turn lane and one left turn lanes. 
• East Approach – One shared through/left lane and one right turn lane. 
• West Approach – One shared through/left lane and one right turn lane. 
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Consistent with signal timings provided for Immokalee Road and Collier Blvd intersection, a 170 second 
cycle length is used for the AM and PM peak hour analyses. 

The results of the traffic Synchro intersection analysis for AM and PM peak hour conditions are 
summarized in Table 9. Synchro intersection worksheets are provided in Appendix I:  Intersection 
Analyses – Synchro Studio 9 Printouts.  

Table 9 
Collier Blvd. and Pebblebrooke Center/Project Access Intersection Traffic Analysis 

Traffic Control 
Existing – Unsignalized 

Future – Signalized 

2023 Background Traffic with 
Project AM Pk Hr 

2023 Background Traffic with 
Project PM Pk Hr 

Intersection LOS  C C 
Approach LOS Failure (LOS F) No No 

V/C ratio ˃ 1 for Movements No No 
 

Collier Blvd. and Tuscany Cove Dr. Intersection – Southbound U/Left Turn Lane Adequacy 

The existing southbound left-turn lane servicing the Tuscany Cove Development is approximately 365 feet 
long (which includes 50 feet of taper), developed at maximum extent due to geometric constrains 
(existing directional left turn lane servicing the Pebblebrooke Center plaza, located to the north).  

Based on the traffic counts information provided (current 2018 peak season conditions), the existing turn 
lane provides service for 48vph in the AM peak hour and 221vph in the PM peak hour. Table 10 
illustrates the projected 2023 PM peak hour background traffic volume. 

Table 10 
Background PM Peak Hour Traffic at Year 2018 – 2023 

Movement 
2018 Peak Season 
Background Traffic 
Volume (trips/hr)* 

Projected 
Traffic Annual 
Growth Rate 

(%/yr) 

Growth 
Factor** 

2023 Peak Season 
Background Traffic 

Volume (trips/hr) ** 

2023 Peak Season Turn 
Lane 

Recommended 
Storage(feet)*** 

Southbound  
Left/U – turn Lane 221 1.00% 1.0510 233 200 

 

Note(s): *Includes 175vph U-turns.  
**Growth Factor = (1+Annual Growth Rate) ^5. 2023 Projected Volume= 2018 AUIR Volume x Growth Factor.  
***Based on 2-minute queue.   

 

As such, at the minimum, the southbound left-turn lane should be 440 feet long (240 foot deceleration 
lane with taper and 200 feet storage) to accommodate projected traffic.  
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The proposed signalized full opening at the project access on Collier Blvd. would alleviate congestion. A 
full opening at Pebblebrooke Center driveway will provide a left-out for the currently 175vph U-turn 
movements.  

As illustrated in the traffic counts data, the Tuscany Cove development generates 46 left turns in the peak 
hour (PM peak hour). To adequately accommodate future traffic at 2023 year conditions (46x1.0510 = 49 
trips), this turn lane should be 290 feet (240 foot deceleration lane with taper and 50 feet storage). As 
such, the existing turn lane will be satisfactory provided a signalized intersection at proposed project 
access is allowed.  

Improvement Analysis 
Based on the link analysis and trip distribution, this project’s impacts are significant on Immokalee Road 
east and west of Collier Boulevard, significant on Collier Boulevard between Immokalee Road and 
Vanderbilt Beach Road, and significant on Logan Boulevard between Immokalee Road and Vanderbilt 
Beach Road.  Projected traffic does not create any significant impacts on the other analyzed roadway 
segments of the study network. 

None of the analyzed links are projected to exceed the adopted LOS standard with or without the 
project at 2023 future build-out conditions.  There is adequate and sufficient roadway capacity to 
accommodate the proposed development without adversely affecting adjacent roadway network level 
of service.  

Based upon the results of turn lane analysis performed within this report, turn lane improvements are 
recommended at the main project accesses.  A detailed evaluation of applicable access points – turn 
lane requirements will be performed at the time of site development permitting/platting when more 
specific development parameters will be made available.   

Based on the results of the Synchro analysis, Collier Boulevard and Immokalee Road intersection 
operates at an acceptable level of service under future 2023 background conditions with the addition of 
the traffic generated by the proposed development. In addition, a future signal at project access on 
Collier Boulevard will provide an adequate Level of Service and will alleviate congestion on the Collier 
Boulevard southbound left turn lane servicing the Tuscany Cove Development.     

Mitigation of Impact 
The developer proposes to pay the appropriate Collier County Road Impact Fee as building permits are 
issued for the project. 
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Appendix A:  Project Master Site Plans 
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Master Site Plan – Scenario 1
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Master Site Plan – Scenario 2
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Master Site Plan – Scenario 3 
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Appendix B:  Initial Meeting Checklist 
(Methodology Meeting) 
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Appendix C:  Trip Generation Calculations 
ITE 10th Edition 
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Trip Generation Comparison – LUC 960 – Market square feet vs Fueling Positions 
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Trip Generation – Scenario 1 
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Trip Generation – Scenario 2 Adjusted for 20% Maximum Internal Capture 
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Trip Generation – Scenario 3 
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Appendix D:  Turning Movement Exhibits 
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Appendix E:  Raw Intersections Turning 
Movement Counts 
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Collier Blvd. and Immokalee Rd. Intersection 
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Collier Blvd. and Pebblebrooke Center Driveway Intersection 
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Collier Blvd. and Tuscany Cove Dr. Intersection – SB Left and U turns only 
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Appendix F:  FDOT 2016 Peak Season Factor Category 
Report – Excerpt 
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Appendix G:  Intersections Projected Traffic at 
Buildout Conditions 
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Collier Blvd. and Immokalee Rd. Intersection 
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Collier Blvd. and Tuscany Cove Dr. Intersection – SB Left and U turns only 
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