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Introduction

® Presenter Introduction
= 1 day training

= Morning Exercise
= Participants introduction:

* Name
e * In two sentences where do you work and what do you do?

* One Fun Fact about yourself (i.e. hobby, talent, travel, etc.)

Site Impact Applications Guide FDDﬁ"
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Housekeeping

= Set phones to vibrate/silent
= Questions- ask lots of them at any time!
= Breaks

= Lunch
= On your own

Site Impact Applications Guide FDOﬁ"

Presentation lcons

This will represent quick exercises
@ This will represent example problems

% This will represent Case Studies

Site Impact Applications Guide FDOﬁ"
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B == =
Training Objectives

= To understand how to use the Site Impact
Applications Guide for reviewing developments

= To understand FDOT’s guidance for reviewing various
documents

= To demonstrate concepts discussed in the
Transportation Site Impact Handbook through real-
world examples

= To understand the thought process behind the
decisions that go into a traffic study

Site Impact Applications Guide FDDﬁ"

General Concepts being Covered

Study Area Data Background
Determination Requirements Growth

Trip Trip

Generation Distribution e =Rl

Level of
Service Mitigation
Analysis (LOS)

Traffic
Assighnment

Site Impact Applications Guide FDDﬁ"

3/22/19

1-3



Introduction
Training Overview and Agenda

Transportation Site Impact Handbook

Overview
Methodology Development
o Study Area Requirements
o Analysis Year
o Traffic Analysis Periods
o Forecasting Methodology
Existing Conditions Analysis
o Data Collection

Agenda Overview

1.5 DAYS THAT WILL INCLUDE TRANSPORTATION SITE IMPACT HANDBOOK REVIEW, SITE
IMPACT APPLICATION GUIDE OVERVIEW & HANDS ON APPLICATION

Future Conditions Analysis

o Background Traffic

o Trip Generation

o Trip Distribution

o Multimodal Evaluation

o Assignment of Trips to Network
Mitigation Analysis

o LOS Analysis

o Overview
Additional Case Study Group Exercise
Recap

Site Impact Applications Guide FDDﬁ_I
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Background

s Background

Protect the inte%rity of the transportation system for
the general public and to minimize degradation of both
the regional and local transportation networks

= Provide public agencies with a mechanism for
managing transportation impacts

= Provide applicants with recommendations for
effective site transportation planning

= Establish a framework for negotiation of mitigation
measures for the impacts created by development

= Coordinate with local governments when a state
facility will be impacted by a proposed development

=  Promote multimodal transportation systems where
appropriate

Purpose of Handbook

= Purpose of the = Assist FDOT staff in their review of
Handbook developments

= Who is this for?
= FDOT
= |ocal Governments
= QOther Transportation Partners
= WHY?
= Communicate the FDOT’s guidance for
reviewing various documents

= Provide consistent guidelines and
methodology




e |About the Handbook:

About this Handbook

Provide guidance
to transportation

partner.f at all QRI%NS?&'%XE’TN
levels of 200K
government to
enhance
coordination in
the existing
review process

s |Updates to the
Handbook:

Updates to this Handbook

Section 1.4 in the Handbook

= State law pertaining to transportation has
changed significantly since the
Transportation Impact Handbook was
updated in 2010.

= State law is always subject to change

3/22/19
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Transportation
Site Impact
Process

Methodology Development

Example Traffic Impact Area

= Make sure everyoneis

on the same page z
= Developer, Consultant
s Step 1: Methodology Agencies

Development

= How we analyze the i
impacts of the L ﬁ
development

= Avoid wasted time and
effort

= Agree on critical
features of the study
= Study Area
= Time Horizon

= General Transportation
Factors

1-7
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Existing Conditions Analysis

Proposed Site Development
Characteristics

What are the physical and
operational conditions of
roadways and
intersections?

oundaries and development

*  Step 2: Existing )
Conditions Analysis, = Data collection

=  Traffic counts

= Transportation system

= |ncluding transit, bicycle
and pedestrian facilities @ Smei

Data & Forecasts
- Other Approved Developments & Commitments

= Land use/demographics

d Use
Requirements

Future Conditions Analysis

What will the traffic e
conditions be in the future
with and without the
development?

= Background traffic

=  Traffic projections
without development

[U——

MEEEEEERE

s Step 3: Future ) )
Conditions Analysis, . Trlp generatlon

= Trip distribution
=  Multimodal evaluation

= Assignment of trips to
network T TR

Travelod (@il

§iFERERERAEHAEEEE




Mitigation Analysis

= |dentify improvements if necessary

= Determine where and how roadway
deficiencies must be addressed

= Determine timing of improvements

]
S
i

s Step 4: Mitigation qT% C\Q -

Analysis|

Step 1
Methodology
Development

3/22/19
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Sunshine Palm Inc is planning a mixed use development
that will include an high-turnover (sit-down) restaurant
and a coffee/donut shop with a drive-through window.
= High-turnover restaurant- 2,500 ft> GFA
= Coffee/donut shop with drive-through- 2,100 ft2 GFA

= Brainstorming Activity: What questions should be

addressed during the methodology?

Take out Workbook Example for Presentation located in Page 2-1. This
¢/ example will continue throughout the presentation.

Site Impact Applications Guide FDD‘ﬁ"

Methodology Development

Methodology
Step 1 . .
p =  Why establish methodology in
»  Methodology advance?

Requirements
e Study Area
Requirements

e Analysis Years Ensure that

» Traffic Analysis Minimize methods
Periods potential for Establish proposed

* Forecasting controversy in analyses to be follow
Methodology review performed accepted

e Other Issues process

techniques
and practices

3/22/19
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Study Area Requirements

= Determining the “traffic impact area”
or simply the “impact area”

+ IStudy Area = Local, regional, or state critical
Requirements|

= What is needed:
= Site map
= |nitial trip generation
=  Maximum Service Volume and existing
volume of surrounding facilities

= Maximum Service Volume is the maximum
volume a roadway segment can support
before the LOS target is exceeded

Study Area Requirements

®» |ocal Criteria A

should be
» IStudy Area considered
Requirements :
=  Reviewer
should be L
familiar with =EA—= -

the local ordinances and how they
apply to the review process

3/22/19
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Study Area Requirements

= Project Traffic vs Max Service Volume

= Comparison of project traffic to thresholds of
the percentage of the maximum service flow

s Study Area rate at an established LOS target (ex: 5%)
Requirements|

Sfudy Boundary Area 5% influence

Study Area Requirements

=  Distance from site

= Defining a distance based on the
Iy Area number of trips generated by a
Requirements development
= Ex: 0.5 mile for developments generating
50 peak hour external trips
= Tiered

= Ex: Small scale analysis for developments
generating 50-100 trips with a study area of
0.5 miles from the site

= Ex: Large scale analysis for developments
generating greater then 100 trips with a
study area of 3 miles from the site

1-12
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Analysis Years

= Existing year
= Build out of the proposed
development

A asis rears = Build out of major phases in a multi-
year development

= Where new road or major
improvements are
planned/programmed

>

Sunshine Palm Inc is planning a mixed use development
that will include an high-turnover (sit-down) restaurant
and a coffee/donut shop with a drive-through window.

= High-turnover restaurant- 2,500 ft2 GFA

= Coffee/donut shop with drive-through- 2,100 ft2 GFA
Study area- Decision by City Staff. We will be looking at two
intersections and two access driveways for this example.

= Existing Conditions (2017)
= Background Conditions (No-Build) (2019)
= Build Out Conditions (2019)

N

?/ Example located in Page 2-1.
Site Impact Applications Guide FDDﬁ
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Traffic Analysis Periods

= Transportation impact analyses are
typically based on peak-hour analysis

= (Critical Hour- The period that has the
highest combination of development
LA and background traffic
lreari(;;:\na = * Usually AM peak hour (7-9 AM) and the PM
Peak Hour (4-6 PM) on a typical weekday

= May occur on weekends for land uses that
generate high amounts of weekend trips
(such as a big box stores, grocery stores, or
churches)

Traffic Analysis Periods

= Types of developments and critical
hours
= Residential vs Shopping Center
= Hotel/Motel vs High School

* Traffic Analysis * Hospitals vs Doctor Offices
Periods
.
i i
School

I\
I\ o
!l _[/
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s Traffic Analysis
Periods;

>

* Forecasting
Methods

>

Traffic Analysis Periods

Weekday Street

Peak Hour
Development AM | PM | Other
Residential X X
Office X X
Shopping Center X (including freestanding Discount Superstores)
Intersection capacity X
Access Design X | saturday 11:00-15:00
Restaurants  Fast Food X | 11:00-13:00
Dinner Trade X
Industrial = | Taustral Plart shifs may precece typical
commuter adjacent street peak hour
Hotel/Motel X
Schools Grade X 14:30-15:30
High X 14:30-15:30
College | X i
Medical Hospitals X X | 6:30-2:00 14:30-15:30
Doctors offices X | 9:00-10:00 16:00-18:00
Convenience
Markets/Gas % L
Sports/Recreational Peak entry/exit of particular events

Adapted From: ANALYSIS OF TRAFFIC IMPACT FOR NEW DEVELOPMENTS
PAUL €. BOX, Skokie, Illinois Public Works Magazine: February 1981

Forecasting Methods

Detailed information about the
application of adjustment factors to
collected traffic counts is found in the
Project Traffic Forecasting Handbook

Example: Adjusting data to reflect the
critical hour- AM and PM Peak Hour

= K Factor- Ratio of Peak Hour to Annual
Average Daily Traffic (AADT)

3/22/19
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Other Items to Consider

=  Other major committed
developments should be considered
in any site impact analysis

= |s this a redevelopment? How to
account for existing or previously
approved or allowed traffic?
=  “Discounted”?
= Time of vacancy

+ Other Issues = Existing Conditions

= Use of travel demand forecasting
models

g = Multimodal consideration
N |~

Example 1: Methodology

Sunshine Palm Inc is planning a mixed use development that
will include a high-turnover (sit-down) restaurant and a
coffee/donut shop with a drive-through window.

= High-turnover restaurant- 2,500 ft2 GFA

= Coffee/donut shop with drive-through- 2,100 ft2 GFA

Study area- Decision by city staff. We will be looking at two
intersections and two access driveways for this example.

= Existing Conditions (2017)

= Background Conditions (No-Build) (2019)

= Build Out Conditions (2019)

= Analysis Period
= AM

?) Example located in Page 2-1.
Site Impact Applications Guide FDDﬁ
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Existing
Conditions
Step 2

* Data Collection
¢ Transportation
System
e Land Use/
Demographic
e Traffic Data
* Analysis of Existing

Step 2
Existing
Conditions

Existing
Conditions

Step 2

¢ Transportation
System
e Land Use/
Demographic
e Traffic Data
* Analysis of Existing
Conditions

Data Collection

Data Collection can be broken into 3
categories

= Transportation System Data

= Land Use and Demographic Data

= Traffic Data

3/22/19
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*  Data Collection
*  Transportation
System

o

*  Data Collection
¢ Transportation
System

o

Data Collection:

Transportation System

Transportation Network

=  Number of Lanes, Facility Type, Area
Type

Traffic Control
= Signals, Signing, etc.

Data Collection:
Transportation System

For Network Purposes

= Transit Service Data
= Routes, Highways, etc.
= Pedestrian and Bicycle Faculties

= Transportation Demand
Management

= Planned and Programmed
Transportation Improvements

n
8., «p

=5 B8] 3O

3/22/19
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Data Collection:
Transportation System

Context Classification

C1- Natural
» |Data Collection C2- Rural
*  Transportation
System C2T- Rural Town

C3C- Suburban Commercial
C3R- Suburban Residential
C4- Urban General
C5-Urban Center

C6- Urban Core

FIGURE 2 FDOT CONTEXT CLASSIFICATIONS

C1-Natural C2-Rural C2T-Rural Town C3R-Suburban
Lands preserved in a natural Sparsely setfled lands; may Small concentrations of Residential
or wilderness condition, include agricultural land, developed areas immediately Mostly residential uses
i lands A and surrounded by rural and within large blocks and a
for setflement due to natural wetlands. natural areas; includes many disconnected or sparse
conditions historic towns. roadway network.

FDOT Context Classification
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C3C-Suburban
Commercial
Mastly non-residential
uses with large buiiding
foatprints and large
parking lots within
large blocks and a
disconnected or sparse
roadway network.

C4-Urban General
Mix of uses set within small
blocks with a well-connected
roadway network. May extend
long distances. The roadway
network usually 1]

C5-Urban Center
Mix of uses set within
small blocks with a
well-connected roadway
network. Typically
around a

residential neighborhoods
Immediately along the corridar
or behind the uses fronting
the roadway.

few blocks and identified
as part of a civic or
economic center of a
community, fown, or city

Cé-Urban Core
Areas with the highest densities
and building heights, and within

FDOT classified Large Urbanized
Aseas {population >1,000,000)
Many are regional centers and

destinations. Buildings have
mixed uses, are built up to the
roadway, and are within a well-
connected roadway network.

FDOT Context Classification

Existing
Conditions

Step 2

Data Collection
Transportation

e Land Use/
Demographic
e Traffic Data
e Analysis of Existing
Conditions

Data Collection:

Transportation System
Access Management Standards

Table |
Access Class Applicable
Interchange
cgment Locat i
1 AreaType 1~ CBD & CBD Fringe for Cities in Utbanized Are 1 Mile
Area Type 2 Existing Urbanized Areas Other Than Arca Type | 2 Miks
‘Area Type 3 Transitioning Urbanized Areas and Urban Arcas Other Than Area Type 1 OR | 3 Miles
2
AreaType 4 Rural Areas 6 Mikes
Table2
M. i Standards lied
Signal
Aceess Median Median Opening Spacing Connection
Chass
(feet)
Ful Directional PostedSpeedGreater than 43 MPH Posted
Speedof
45 MPH
orless
2| Restrictive 2640 1320 2640 1320 660
3 [ Restrictive 2640 1320 2640 440
4| Non-Restrictive 2640 660 )
5 [Restrctive 2640 2. 640 Pos ted Speed Greater than 45
Posted MPH
Speed 1,320 Posted Speedof45 MPH or less
Greater
than 45
MPH
1320
Posted
Speedof
45 MPH
orless
6| NonRestrctive 1320 40 25
7 [BothMedian | 660 30 1320 125 125
Types
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Table 1
Access Management Standards for Limited A ccess Facilities
Access Class Applicable
Interchange
Segment Location Spacing Standard
1 Area Type 1 - CBD & CBD Fringe for Cities in Urbanized Areas 1 Mile
Area Type 2— Existing Urbanized Areas Other Than Area Type 1 2 Miles
Area Type 3— Transitioning Urbanized Areas and Urban Areas Other Than Area Type 1 OR | 3 Miles
2
Area Type 4—Rural Areas 6 Miles
Table2
Access Management Standards for Controlled A ccess Facilities
Signal
Access Median Median Opening Spacing Connection
Class Spacing Standard Standard (feet) Spacing Standard (feet)
(feet)
Full Directional Posted Speed Greater than45 MPH Posted
Speed of
45 MPH
orless
2 Restrictive 2,640 1,320 2,640 1,320 660
3 Restrictive 2,640 1,320 2,640 660 440
4 Non-Restrictive 2,640 660 440
5 Restrictive 2,640 2, 640 Posted Speed Greater than 45
Posted MPH
Speed 1,320 Posted Speedof45 MPHorless
Greater
than 45
MPH
1,320
Posted
Speed of
45 MPH
orless
6 Non-Restrictive 1,320 440 245
7 Both Median 660 330 1,320 125 125
Types
Site Impact Applications Guide FDOTZ}
-

Data Collection:
Land Use/Demographic

Existing » Proposed site development

Conditions characteristics
Step 2

= Site locations, boundaries, and

e development
= Proposed land uses should be
. Ar:aly;':‘f;;i’;ﬁng ident.if_ied.by inten_sity and'
Conditions classification consistent with /TE’s

Trip Generation Manual
= Proposed access locations signals,

median openings, and major
driveways should be identified

1-21
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Data Collection:
Land Use/Demographics

Large Scale Model
1. Transportation Analysis Zones

(TAZ)

» Data Collection = Location of the proposed
development should be
identified

= Land Use/ 2. Understand the model
Demographic application and base data

3. Verify the ZDATA-
socioeconomic data

4. Ildentify other committed
developments within the area
of influence

5. Adopted amendments to
comp plan or other

l’, development agreements

IR

Why Turning Counts?

= Used in HCM Software
= Used in FDOT LOS Analysis

= Used to help determine future
turning movements

= May be used to assist with trip
distribution of site trips

s Data Collection

* Traffic Data

o

1-22



Existing
Conditions
Step 2
¢ Transportation
System
e Land Use/
Demographic
Analysis of Existing
Conditions

Traffic Counts

Traffic Volume and Turning Movement
Counts

Traffic Characteristics (K,D,T)
Transit Service Ridership

Pedestrian and Bicycle Usage

Let’s Pause and Discuss the data collected for our
example problem.

FE

2] 1 186 [Eou

Crae=siCreciiRond

o= A

s
Movement Valume

Example located in Page 2-2.

Site Impact Applications Guide FDOﬁ"
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Traffic Data Collection

= FDOT FTI Site
= http://www.fdot.gov/statistics/trafficdata/

B2 Collection = Data must be collected where
FDOT/local data is not available.

= Planning Analysis

e Traffic Data u 3 Day Counts
(recommended
Tuesday, Wednesday,
and Thursday)

= Rural Areas- 7 Days

=  Weekend Data needed depending on

‘.l:, site

Data Collection: Traffic Data

= Current and historical traffic needed

= Volumes, turning movement counts
(TMC), peak and directional factors,
ridership data, bicycle, and pedestrian
activities

s Data Collection

= FDOT Florida Traffic Information
= Online application (no longer on a CD)

* Traffic Data

o

1-24
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Historical Traffic Data

= Recommended the last 5 years of
data should be collected (if available)

» |Data Collection = FDOT FTI Site
= http://www.fdot.gov/statistics/trafficdata/

* Traffic Data

Y el D)

o

Example Using the Online Tool

= Activity Traffic Data Online

Ponabie Yrafic Monitoring
Road Name WAHNISH WAY

= Pull 5 years of historical AADTs near i AR
. SR 373 (ORANGE AVE
the proposed development site Sockm SAG
Latis 30 41367, -84 28977
1. FDOT Traffic Data worTer
2. Under Traffic Data select Florida Traffic rotorin
. O Factor 648
Online TFactor 35
3. Navigate to location of interest and turn o
on layer for Portable Traffic Monitoring e
. SITE 555122
Sites st AT
Synoosis 555122

4. Click on Site

5. Select Historical AADT )
\v_/' |
| — ]

Let’s explore the website together

Site Impact Applications Guide FDDﬁ
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LOS Analysis

= Segments and
Intersections

=  Study Area
Required

(determined during
methodology)

=  Major Street Segments in Study Area

= Sjte Access Locations for the
Development

=  Major Intersections in Study Area

= Performed by FDOT Approved
Methods/Software

e |Analysis of Existing
Conditions

o

Examples of LOS By Mode for Urban Roadways

Automobile | _Bicycle | Pedestrian | = Bus |

il |
5 - | -

Site Impact Applications Guide FDDﬁ"
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Generalized Annual Average Daily volumes for Florida’s

TABLE 1 Urbanized Areas
12115412
INTERRUPTED FLOW FACILITIES UNINTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS FREEWAYS
Class 140 wph or higher posted speed linst) Core Urbanized
Lanes Median B C D Lanes o D E
2 Undivided * 16.800 17.700 > 4 47 400 64.000 77.900 84,600
4 Divided X 37.900 39.800 - 6 69.900 95.200 116.600 130.600
[ Drvaded x 58.400 59.900 i 8 092,500 126.400 154.300 176,600
8 Druded * 78.800 80.100 - 10 115.100 159,700 194.500 212,700
Class IL(35 aphor posted Lty 12 162.400 216.700 256,600 268900
Lanes Median B C D E TUrbanized
z Undivided i 7.300 14,800 15.600 Lanes B C D E
4 Divided x 14500 32400 33.800 4 45,800 61,500 74.400 79.900
6 Druded * 23300 50,000 50900 6 68,100 93,000 111.800 123,300
8 Divided 4 32,000 67300 68100 b4 91.500 123,300 148.700 166.800
10 114.800 156.000 187.100 210300
Non-$ Roadway Adj Freeway Adjustments
(Alrer comesponine stae volumes Avwailizry Lanes Ramp
by tae imdicated parcent) Present in Both Directions Metering
Nen-State Signalized Rosdways - 10% 420,000 S
Median & Turn Lane Adjustments . y
Exclusive Exchisive  Adjustment TUNINTERRUPTED FLOW HIGHWAYS
Lanes Medizn  Lefilames RightLanes  Factors Median B C D E
2 Divided Yeu No S 2 Undivided 8600 17000 24200 33300
2 Undivided No No 20% 4 Divided 36,700 51800 65600 72.600
Mul:  Undivided Yes Mo -5% 6 Divided 55000 77.700 98300 108.800
Muli  Undivided Mo o 25%
= - - Yes ~ % i Flow Highway Adj
Lanes  Median  FExclsive of bnes  Admstment factors
One-Way Facility Adjustment 7 Divided Yer %
Mulnply the o -
~ohumes m this t3bls by 0.6 mj &KE g‘: ;;,i

Source 2013 FDOT LOS Handbook

Site Impact Applications Guide FDD‘ﬁ"

Existing
Conditions

Step 2
* Data Collection
¢ Transportation
System
e Land Use/
Demographic
» Traffic Data

Analysis of Existing
Conditions

Using the Generalized Tables

Daily Service Volume Tables
=  Table 1 - Urbanized Areas
=  Table 2 — Transitioning and Urban Areas

=  Table 3 — Rural Undeveloped and Rural Developed
Areas

Peak Hour Two-Way Service Volume Tables
= Table 4 — Urbanized Areas
=  Table 5 - Transitions and Urban Areas

=  Table 6 — Rural Undeveloped and Rural Developed
Areas

Peak Hour Directional Service Volume Tables
=  Table 7 — Urbanized Areas
=  Table 8 — Transitioning and Urban Areas

= Table 9 — Rural Undeveloped and Rural Developed
Areas

3/22/19
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Existing
Conditions
Step 2

Data Collection
¢ Transportation
System
¢ Land Use/
Demographic
» Traffic Data

Analysis of Existing
Conditions

Area Types

= Urbanized Areas — minimum population

50,000.

» Transition/Urban areas- The fringe

areas. Anticipated to become urbanized
in the next 20 years.

= Urban area- population between 5,000

and 50,000 and not within urbanized
areas.

=  Rural

= Rural undeveloped- no or minimal
population or development.

=  Rural developed- cities and other
populated areas with less than 5,000 or
coastal roadways.

Existing
Conditions

Step 2
Data Collection
¢ Transportation
System
e Land Use/
Demographic
» Traffic Data

Analysis of Existing
Conditions

Area Types

Rural Area

3/22/19
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Example 2: Applying FDOT Generalized Tables

For the following examples use the 12/18/12 FDOT Generalized Service Volume Tables to determine the
LOS along the roadway segments.

1. What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 30,000.
The roadway is a 4-lane divided state signalized arterial in an urbanized area with a posted
speed limit of 50 mph.

Answer:

2. What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 37,900.
The roadway is a 4-lane undivided state signalized arterial in an urbanized area with a posted
speed limit of 50 mph with exclusive left lanes.

Answer:

3. What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 65,100,
The roadway is a 6-lane freeway in a transition area with auxiliary lanes present in both
directions.

Answer:

4. What is the LOS of a roadway that has a Peak Hour directional volume of 1,530. The roadway is

o Ana |ySiS Of EX|St| ng ::;‘l::: divided Highway located in a Rural Undeveloped Area.

Conditions,

5. What is the LOS of a roadway that has a Peak Hour Two-Way volume of 2,500. The roadway is a
4-lane divided Non-State Signalized Roadway with a posted speed limit of 30 mph located in a
transition area.

Answer:

6. What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 45,000.
The roadway is a 6-lane divided state signalized arterial in an urbanized area with a posted
speed limit of 50 mph.

Answar:

P

Let’s use the Generalized Tables with some examples Tab 3 0

Example 1

Let’s discuss the information below

Delay and LOS Table 2017 Existing
Intersection Control Analysis Level Time Delay LOS LOS
Cypress Creek Road . .
& Powerline Road Signal Intersection AM 73.4 E
Cypress Creek Road ) )
& NW 6% Way Signal Intersection AM 37.4 D
Powerline Road & Westbound
Bank Driveway Stop Approach AM Ll s
Northbound
Cypress Creek Road i UE AM 25.7
& Bank Driveway Stop Approac
Westbound Left AM <1.0 A

Example located in Page 2-3.

Site Impact Applications Guide FDDT
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Existing
Conditions

Overview

During methodology determined
area of influence, segments and
intersections being analyzed, data
sources

Data collection needed to determine
existing network characteristics

Analyze the intersections and
segments for existing LOS

Step 3
Future Conditions

3/22/19
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Future Conditions

What will the traffic conditions be in the
future with and without the
development?

Background traffic

= Development traffic projections without
development

Trip generation

Trip distribution

Multimodal evaluation
Assignment of trips to network

¢ Overview

Future Background Traffic

Expected increase in traffic from
natural growth and traffic from other
approved developments

=  But not the one you are analyzing

Manual method
= Traffic trend analysis

Travel demand

= Background traffic can be from travel
demand modeling efforts

3/22/19
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Project Traffic Forecasting
s Overview, Handbook

Growth Rate/Trend Analysis

= Uses historical data
= Data for at least the last five years
+Manual Method = Check for major transportation

Qi Crovth rate/ network or land use changes

trend analysis

1-32



Growth Rate/Trend Analysis

1. Identify the data that is required
based on the study area and the
sources of relevant data

s Manual Method

SGrowth rate/ 2. Obtain the historic traffic-count data
Hentldaes for the existing locations(s) or
demographic data

3. Perform a growth trend analysis
using one of three growth forms and
plot the patterns of traffic growth
rates for the existing location(s)

Growth Rate/Trend Analysis

= Three growth forms typically used for
site impact analysis:

1. Linear
s Manual Method .
s Growth rate/ 2. EXponent|a|
trend analysis 3. Decaying Exponential

=  FDOT Trends Spreadsheet

http://www.fdot.gov/planning/systems/programs/SM/ptf/default.shtm

Project Traffic Forecasting Tools
« TURNSS5 Turning Movement Analysis Tool (2014)

« Equivalent Single Axle Load Analysis Tool (Version 2)
« Traffic Trends Analysis Tool <

« District 4's Turning Movement Tool (TMTool)

3/22/19
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s Manual Method

Linear Growth

= Based on a straight line developed
from historic traffic growth
= Assumes constant growth per year
B outh rate/ = Does not consider capacity restraint
trend analysis = Constant land use growth over time

Exponential

= Based on constant percentage of
growth from previous year
=  Most applicable where there is rapid

#Manual Method growth and available capacity

* Growth rate/

trend analysis

Future = Existing (1+ Rate)Number of Years

Y=Y, (1400

3/22/19
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Decaying Exponential

= Based on declining rate of growth
over analysis period
= Dense urbanized area
s Manual Method

=  Remember: even fast growth areas
* Growth rate/ ;
trend analysis eventually slow (build out)

We will now go through an example using the available
spreadsheet.

Traffic Trends Analysis Tool - \V03.a

Main Menu

Enter Data

s Manual Method
* Growth rate/
trend analysis

Preview

Print Graph

Save Data File

Hril

Export XML
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Future

Conditions
Background Traffic

e Overview
Manual Method

trend analysis

Traffic Counts Analysis Input - Page 1 of 2

Traffic Count Analysis Input - Page 1 o

*EIN Number
[iz#  Location To FTI Database

*Select County [olusia (79)  v| maprr | Station # [;ozs o]

[ wome

Help/Instructions ﬁ!}

(_Station Information )

[~ Project Information \

Road Name

Roadway ID#
Site MP
Site Type

Site Location

[ s
=n

,p_

RSO AVERUE BT,
FRANCE BLVD. TO

CLYDE MORRIS
BLVD. (HPMS)

MASON AVE. z
Roadway ID# (75220000

Section Details

79220000

Axle-Adjustment Factor

Build-up

L Location [ | -

methods
* Model Methods

Future

Conditions
Background Traffic

e Overview
Manual Method

e Build-up
methods

* Model Methods

\K 10.48 D[22

Future Projection

i Select Current and Future Projection Years Y
CumentCounts ~ FirstYearof Data [ 3505 .| lastVearofData [391; -

Opening Year  [3058 |  Mid-Year [2023 =]

Design Year[ 3933 [v

\‘/sars
- TRANSPLAN Data s
TRANPLAN Future Year(s) Woltims Analysis ‘Exponential |
Volumes Available =
Number of Years 2035 = ..—_
orpats El oK cancel
N

2 X
( Historical Traffic Data N Help/Instructions @
Year Traffic Count
2008 11700
2009 11200
2010 12500
20m 11200
2012 11200
2013 11600
2014 12000
2015 12000
2016 12200

Based on the years indicated on the previous screen; enter the vokumes in
the boxes for each year, Enter zero for any years for which data are not
available, However, the last and first years must be nan-zero values,

Import AADT From FTI €D

Back to Page 1 Cancel

3/22/19
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Future
Conditions County: Vatusa (791

Station # 7045
Background Traffic i WASON AVE
; N —
e Overview o
Regression Analysis X

Manual Method

bserved Count
Hed Curve Decaying exponential regression analysis of your data indicated a correlation of

7.2%. Linear correlation would be 13.2% and exponential correlation would be

trend analysis

e Build-up e
methods
*  Model Methods oK |

ZuTy 122U TTIY

R2 close to one is a better fit.

Traffic Trends - V03.a
MASON AVE. -- 79220000

Volusis (75

T046

F t Highway: 1ASON AVE.
uture Traffic (ADT/AADT)
oy d1000 Year [ Count | Trend™
Conditions e
=
Background Traffic 2011 | 1200 | 11700
7 2012 | 11200 11700
e Overview 10000 2013 | 11600 11800
2014 | 12000 11900
Manual Method 2015 | 12000 11900
8000 2016 | 12200 12000

6000
e Build-up
methods

* Model Methods

Average Daily Traffic (VehiclesiDay)

2000

2008 2013 2018 2023 2028 2033 } Year ﬂ
Year Mid-Year Trend
* Annual Trend Increase 63

Trend R-squared:  13.22%

Trend Annual Historic Growth Rate:  0.54%
Trend Growth Rate (2016 to Design Year):  0.54%
Printed: _30-Jul-18

Straight Line Growth Option “Axie-Adjusted
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e Build-up
methods

s Model Methods

Build-Up Method

Build-Up Method =
approved development + background
through traffic

Access impacts of committed system
improvements

= Work with local and state agency staff to
identify a subarea

= |dentify committed transportation projects
and probable travel pattern changes within
the subarea

Identify and add approved development
traffic

= Confirm committed projects
= Obtain trip assignment

Model Methods

Travel Demand Models

= Calibrated to a base year and includes
long-term future horizon year

= Assist in traffic patterns and needs
associated with site development

Socioeconomic data- Zone Data
(ZData)

Be knowledgeable of network and
TAZ assumptions in model

=  Year

= E+C

= Needs or Cost Feasible Network

3/22/19
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¢ Overview

Future Conditions

What will the traffic conditions be in the
future with and without the
development?

Background traffic

= Development traffic projections without
development

Trip distribution
Multimodal evaluation
Assignment of trips to network

Trip Generation

Trip generation estimates the
number of trips originating or
destined for a TAZ, or in our case, a
site

Trip generation calculation needed
even when large scale models are
used

= Large scale regional models are not

intended for small areas (ex: Site Impact
Analysis)

3/22/19
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Trip Generation Manual
Future

Conditions = 10t Edition
Trip Generation

e Overview
Trip Generation
\WELTE]
e Internal Capture
* Pass-By Trips .
* Diverted Trips m ,2\\ a

Tri

What is a Trip End?

Future
Conditions .

Trip Generation " Number of'trlps
- “Overview that come in or go

Trip Generation

o out of a development
* Internal Capture = Volume at driveways
e Pass-By Trips
*  Diverted Trips = Atrip endis asingle

or one-direction
vehicle movement
with either the origin or destination
(exiting or entering) inside the study
site

1-40
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How are trip generation
rates determined?

=  Trafficis counted at
each entrance of a
certain land use

= Trafficis then studied
in relation to the size
of certain
“independent
variables”

= Dwelling units, 1,000 square feet,
employees, students, fueling positions,
rooms, etc.

e Trip Generation
WERTE]

Sample page from ITE

Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units.
Ona:

lay.
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 pm.
Setting/Location: General Urban/Suburban
Number of Studies: 190
/g, Num. of Dweling Unis: 242
Directional Distribution: _63% entering, 37% exiting

Vehicle Trip jper Dwe ling Unit
. " “Average Rats Range of Rates |
s Trip Generation | 05 0425 o ]

\WELTE]

Data Plot and Equation

Fted Curve < AenageRe

Fttod Curve Equation:Ln(T) =096 Ln{x) 020 R=082
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Trip Generation
WERTE]

Trip Generation
WERIE]

Sample page from ITE

Land Use (ITE Code)

Single-Family Detamusing
(210) Independent
Vehicle Trip Ends vs: Dwelling Units =" | Variable
o
\ Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 190

Awg. Num. of Dwelling Units: 242
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation |

| 0.99 0.44-298 031 |

Trip Generation

Rate

Sample page from ITE

Data Plot and Equation EaCh ”X” isa Study

Calculated
Trips

g

Independent
Variable

1,500
X=Number of Dwelling Units

2000

X Study Site Fitted Curve: - - - - PwerageRate

Fitted Curve Equation: Ln{T) = 0.96 Ln(X) + 0.20 =092

3/22/19
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e Trip Generation
WERTE]

e Trip Generation

\WELTE]

Simple Trip Generation
Example

Daily trip generation rate for a single
family home development = X trips

10 homes being built (known as
“Dwelling Units”)

Dwelling Units are the “Independent
Variable”

How many weekday trips (i.e. trip

ends) do we project?

Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units.
Ona: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 159
Awg. Num. of Dwelling Units: 264
Directional Disiribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation |

| 544 4.61-19.39 240 |

Data Plot and Equation

20000

15000

T=TripEnds

% £ 00 150 700 250 EX
X =Number of Dwelling Units.
X Study Site Fitted Curve - = = - Awerage Rate
Fitted Curve Equation: Ln(T) = 0.92 Ln(X) + 2.71 R=095

3/22/19
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Simple Trip Generation
Example

= Trip Rate=
= T=9.44(X)
* Trip Generation i .
Manual = Fitted Curve Equation =
= Ln(T)=0.92Ln(X) + 2.71
= 10 Dwelling units

= Rate: 9.44 (10) = 94.4 trips= 94 trips

= Equation:
" eln(M= g(0.92*Ln(10)+2.71)

" T= l0.92*n(10)+2.71)

= T=125
= Rate vs Equation

Compatible with ITE
Land Use Code?

Filted Curve Equation? Use Fitted

e Trip Generation
WERIE]

COLLECT LOCAL DATA (REFER TO CHAPTER 9)

Re=0757
Within Cluster?

Use Weighted

Average Rate IfBAIS yes &
88 is yes

If8AIs yes &
8B isno

IfBAS IO & Use Weighied
88 isyes Average Rate

1-44
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EXAMPLE 3: RATE VS EQUATION EXAMPLES

For the following examples use the flow chart from the ITE Trip Generation Handbook to determine for
each case study if the fitted curve (equation) or average rate should be used to estimate trips, or if local
data should be collected. Then calculate the trips.

1. Estimate the trip generation for Land Use Code 140 (Manufacturing) on a weekday during the
PM peak hour of adjacent street traffic as a function of gross floor area (GFA). Assume the site
will have 800,000 sq. ft. of GFA.

Method: Answer:

2. Estimate trip generation for Land Use Code 310 (Hotel) on weekday during the PM peak hour of
the adjacent streat traffic as a function of employees, For this example, assume the hotel will
have 100 employees.

Method: Answer:
* |Trip Generation 3. Estimate trip generation for Land Use Code 813 {Free-Standing Discount Superstore) ona
Manual weekday during the AM peak hour of adjacent street traffic as a function of gross floor area, For
this example, assume the store size will be 180,000 sq. ft. of GFA.
Method: Answer:

4. Estimate trip generation for Land Use Code 210 (Single-Family Detached Housing) on a weekday
during the PM peak hour of adjacent street traffic as a function of Dwelling Units, For this
example, assume the number of units is 300.

Method: Answer:

]

. Estimate trip generation for Land Use Code 090 (Park-and-Ride Lot with Bus or Light Rail Service)
on a weekday during the AM peak hour of adjacent street traffic as a function of Parking Spaces.
For this example, assume the number of spaces to be 50.

Methad: Answer:

6. Estimate trip generation for Land Use Code 445 {Multiplex Movie Theater) on a weekday during
the PM peak hour of adjacent street traffic as a function of Screens. For this example, assume
the number of screens to be 20.
Methad: Answer:

Let’s work through these to determine what should be used.
Example located in Page 4-2. See Tab 8 for ITE tables

What’s Peak Hour?

= Any 4 consecutive 15-minute periods
that equal the highest 1-hour volume

e Trip Generation

Manual = There are usually morning and
evening peaks
= Some lunch time peaks are important

= We are usually using peak hour of
Adjacent Street Traffic

= Highest volume on roadway including
site traffic

1-45



For our restaurant and coffee shop example we will use the rate. In your
workbook you will find the ITE Land Use sheets for each of these land uses. Fill
out the remaining spaces.

Trip Generation AM Peak Period Calculation
Land use Laé\:dLise Independent Variable Average Rate Total Trips Erjrtrei::g Exiting Trips
High-Turnover (Sit-Down) 032 2,500 2 25
Restaurant
Coff ee/T i:::;:'l’;ﬁv ;’::’/ Drive- | g37 2,100 fe2 88.99 %5 )

Example located in Page 2-4.

Site Impact Applications Guide FDDﬁ"

Internal Capture Trips

= Some developments are large and
mixed use trips are served internally

s |Internal Capture

PL-BATs

3/22/19
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Mixed Use Development

= Developments that contain two or
more land use components

= Trip generation is calculated
separately for each land use
component

e |Internal Capture

= Total development trip generation
(external + internal) is determined by
summing components

Internal Capture
Consideration

= Residential and employment centers
should be compatible (with respect
to income levels) to allow internal

e Internal Capture ca ptu re

= Trips that cross or use the public road
system should not typically be
subtracted with the internal trip
component

Total Trip Generation — Internal Trips = External Trips
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Figure 7.5 Steps 7-9 for Multi-Use Trip

Analyst Generation Calculation Sample Problem Neme of DVipt
Dats g TimoPoriod PMPoakHour
‘of Ad] Street Traffic
LAND USE A Retail —
[TTELU Coco 820001655
- Stzo 2000 GLA
Future —mm
oy e Exit | 514
Conditions ] [ [
Trip Generation
¢ Overview
e Trip Generation
Manual

Internal Capture|

e Pass-By Trip

g

3

I

8

H

g

S

b 4

H T7E LU Code 710 A1 160)

g’_ Ext o Extsmal Size. Demend_ _Baiarnced.

& To | iomwr | Bvorar | 0% 0] [0 ]

3 = "Entor | 3 1 25

T M e [ [ 12 | 1es Lz

i LD T e B

9 % |100% | 11% 89% % | 100% | d0% 60%
g rs

- Net External Trips for Multi-Use Development

. LAND USEA LAND USEB LAND USEC TOTAL -
3 Enter 442 25 54 521

g Exit 478 165 2 663

Total 920 190 74 1184 INTERNAL CAPTURE
Single-Use Trip Gen. EsL 969 213 124 1326 I 1%

Future
Conditions

Trip Generation
e Overview
e Trip Generation
Manual

Internal Capture|

Pass-By Trip

amiced

et Exierral Tigs for Mai-Use Development
C

10| 40%)
TARDUSED TOTAL
52
118
T35

2

16
11
7
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Future
Conditions
Trip Generation

Overview

Trip Generation
Manual
Pass-By Trips
Diverted Trips

Future
Conditions
Trip Generation

Overview

Trip Generation
Manual
Pass-By Trips
Diverted Trips

Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development

WEEKDAY
AM Peak Hour PM Peak Hour

From OFFICE To Retail 28% 2-0%
To Restaurant 63% 4%

To CinemaEntertainment 0% 0%

To Residential 1% 2%

To Hotel 0% 0%

From RETAIL To Ofice 20% 2%
To Restaurant 13% 29%

To CinemaEnteriainment 0% 4%
To Residential 14% 26%

To Hotel 0% 5%

From RESTAURANT To Office % 3-%
To Retail 14% 41%

To Cinema'Entertainment 0% %

To Residential 4% 18%

To Hotel 3% 7%

From To Ofice 0% 2%
CINEMA/ENTERTAINMENT To Retail 0% 21%
To Restaurant 0% %

To Residential 0% 8%

To Hotel 0% 2%

From RESIDENTIAL To Office 2% 4%
To Retail 1% 42%

To Restaurant 20% 21%

To Cinema/Entertainment 0% 0%

To Hotel 0% 3%

— —

From HOTEL To Office 75% 0%
To Retail 14% 16%

To Restaurant 9% 68%

To Cinema/Entertainment 0% 0%

0% 2%

To Residential
-

Source: Bochner, B, K. Hooper, B. Sparry. and R. Dunphy. NCHRF Repor §24: Enhancing Infermal Trip Capture

for Mixed-Use D

. DC:

Boanrd, Tables 80 and 100, 2011.

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development

From Residential
——

Weekday
AM Peak Hour  PM Peak Hour

To OFFICE From Retail 4% 31%
From Restaurant 14% 30%

From Cinema/Entertainment 0% 6%

From R if 3% 57%

From Hotel 3% 0%

R

To RETAIL From Office 2% 8%
From Restaurant B% 50%

From Cinema/Entertainment 0% 4%

From Residential 17% 10%

From Hotel 4% 2%

—_— — =

To RESTAURANT From Cffice 23% 2%
From Retail 50% 29%

From Cinema/Entertainment 0% 3%

From R il 20% 14%

From Hotel 6% 5%

S e

To From Office 0% 1%
CINEMA/ENTERTAINMENT From Retail 0% 26%
From Restaurant 0% 22%

From Residential 0% 0%

From Hotel 0% 0%

To RESIDENTIAL From Oifice 0% 4%
From Retail 2% 46%

From Restaurant 5% 16%

From Cinema/Entertainment 0% 4%

From Hotel 0% 0%

To HOTEL From Omce % 0%
From Retail 0% 17%

From Restaurant 4% 71%

From Cinema/Entertainment 0% 1%

0% 12%

for Mived-Use D

spo0.

Source: Bochner. B.. K. Hooper, B. Sperry. and R. Dunphy. NCHRP Report 884: Enhiansing Infemal Trip
i Board, Tables 101 and 102, 2011,

3/22/19
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Input

AM

Output AM

WP 5 ntemmal oot I — T v ]
Project Name: | [ Analysis Period: | AM Sueet Peak Hour 1
Project Looation: | Performed By:
Descn o Tolie TR Comversion of Vehicle Trip Exd to Person Trp End
Cheoked By: Table 7-A(D): Entering Trips Table 7-A(0): Exiting Trips
Analysis Period: AM Sucet Peak Hour Date: LendUe; Veh Oco. [ Vehicle-Trips| Person-Trips™ Veh Oce. Vehicle-Trips Person-Trips”
Table T-A: Base Vahicle~Trip Generati ) ics 100 100
" Development Ot (Foriormaton Gk etall 100 100
Larellies LS| Query | Une | Toul T Emeing Eans estaurant 100 100
100 100
el 100 100
100 100
Tl 5 ATOF Iemal Persor T 0% Giigiy
Do
OinFem) | e | ] — -
T ] T 0 - T Z e D
Tobie 77 Flode Spit and ZE
g T S Ties o
Landues Veh Oco. | % Transit_p: Non-Motoriz Veh. Dcc. i Transit % Non-Motorized. 0]
= st o
tai fotel 0
oo
Table 64 BOF InvemalPerson =
[P P esisenlr
——
| e Fetsl | Pestswsnt | Pesidenvial Horel

Toble S-A: Auerage Lond Usetorchange Uitances rest

[
OignFrom) [
fice [
etsi T
enfenersie Fable 5 A O Internal and Extermal Top
e & P PersenTrp Eztinares Enemal Tipsbyflode”
el | Ewemal Toal Vehisles” Transt® NonMotoized
Table 4-A: Internal Perzon~Trip Origin-Deztination Matiir” ice
ersi
ecdenal
orel

Tl SR (O el and Esvermal ips Scmmay Eaing Ti:)
T T T T Pecon-TipEsinaces e T T
LandUse Ertering Trips_ Esiting Trips_ Intemal ternal Total Vehicles" Transit Mon-Motorized®

e 7 S 7 (7

= i) i el

i) i

i i
e i i ez o
ot i i
i e
iy [ Tra

[PPesson-Tips
&

NCHRP 684: Enhancing Internal Trip Capture Estimation for Mixed-Use Developments

https://www.fdot.gov/planning/systems/documents/sm/default.shtm

Site Impact Applications Guide FDOT!

Input

PM

Output PM

I Profec Name:] T 1

L Analysis Period: |

P Suset Peak Hour 1

e I I T e P T

Tl TP T
— Tabi TP Everng Tips Tae TP Erg T
Ve Dsc. [ Veide-Tips] PersonTipe Veh G Vehick-Tips | Person-Tipe
Table 1-P: Base Yehicle-Trip Generation Estimates (Single-Use Site Estimate) ice 100 S|
. Development Dats Fow ot Ol | Estimated Vehile T et L0 .
e ety | its o Eneing i o0 I
100 100
esdeniel 100 100
m 00 00
ChemsEnersimme
] Table 8-P (D): Internal Person-Trip Or
Tesnsontre
Orgin Fron) =T T — —
T ] — - = : ]
T T e Grcupaney Estimates
Fr g T i T o
NN WA TS A e s Tt T or ot o
sidenial T
[N —
Tabie 6P oY intermal Persor T O
Desntont
Onfor) | i)

Fesidenal Fotal

o
i

I e
o 0

esdenmal
orel

[
0
[
[

Table 5P (D) Internal and Enternal Trips Summary (Entering Trips)

o Land Use

Enernal Tips byMlode”

el Evenal Toal Vehioles Transi” Hor-Motorized

esidenal

Table 5P (OF Internal and Extemal Trips Summary (Eviting Tips]

CignLandUse

EnernalTips byMlode”

Porson-Ti

s
i te oomputon Tt B roumded 1 T mearesE whele e
7

T T

1 Intemnal External Total WVehioles' Transit Mon-Motorized®
fice

sl

e e —— —

[Estemal TransieTrips” [0 | 0 | 0 tesidential

L 7. I I | T fotel

- o Al OrerLard Uses”

i Tatle 27 B Table2-P

|

NCHRP 684: Enhancing Internal Trip Capture Estimation for Mixed-Use Developments

https://www.fdot.gov/planning/systems/documents/sm/default.shtm

Site Impact Applications Guide FDOT
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Table 710 riemal Tip Captire Rates for Tip ONgins within a Wul-Use Development | Proximiy Table 7.1a Adjusted Informal Trip Capture Rates for Tp ONgins wiin & MUN-Use Development
Weekday Adustment Weekday
Landylss Palrs A Peak Hour [PM Peak Hour| AWM [ PW Langulse Bars Al Peak Hour] PM Peak Hour|
[To Offce 1000 1.000 o Office 0.0%
[ToRetail 8% 20% | 1000 ToRetall 25.0% 200%
[To Restaurant 3% % 1000 o Restaurant 53.0% 40%
From OFFICE — From OFFICE = -
o Residental o Residental 0
oHotel 1.000 o Hotel 0
o Office 2 1000 0 Office 290
oRetal 1.000 o Refai 0
[To Restaurant 3% 29% | 1000]1.000 ToRestaurant 13.0% 290%
EomRE To 0% % 1.000 [1.000 RROmMRETAR To 0.0 10%
[To Residential 14% 26% | 1000 ToResidental 14.0% 260%
o Hotel 0% 5% | 1.000]1.000 To Hote! 0.0% 50%
o Ofice 31 3 1.000 0 Office 310 30
oRetall 14 1] 1.000 o Retall 140 1.0
o Restaurant 0 o 1.000 o Restaurant 00 00
From RESTAURANT - - - e From RESTAURANT - - -
o Residential ¥ G o Residental 40 180
o Hotel 3% 7% [ 1000]1.000 To Hotel 30% 0%
o Offce 0% 2% | 1.000]1.000 To Office 0.0% 20%
[ToRetail 0% 2% [ 1000]1.000 ToRetall 0.0% 71.0%
i gy TRt 0% St ool 1008 Erom CINEUAENTERTANMENT |ToRestaurant 0.0% 31.0%
o Residental o Residental
oHotel 1.000 o Hotel
o Office 7000 0 Office
oRelal % o Refai :
[To Restaurant 20% 2% | 1000 To Restaurant 200% 210%
From RESIDENTIAL - = e From RESIDENTIAL - e -
[To Residential 0% 0% | 1000]1.000 ToResidental 0.0% 0.0%
o Hotel 0% 3% | 1.000]1.000 To Hote! 0.0% 30%
o Ofice 75 1.000 0 Office 750 o
oRetall 14 il 1.000 o Retail 140 160
o Restaurant o 1.000 o Restaurant 90 550
From HOTEL - - i From HOTEL - - -
o Residential o o Residental 00 0
[To Hotel 0% 0% | 1000]1.000 To Hotel 0.0% 0.0%

NCHRP 684: Enhancin,

Internal Trip Capture Estimation for Mixed-Use Developments

https://www.fdot.gov,

lanning/systems/documents/sm/default.shtm

Site Impact Applications Guide F/%fm

Table 721 Intemal Trip Capture Rates for Trip Destinalions within a Mult-Us e Development | Proximity Table 7.2a Adusted Inernal Trip Gapture Rates for Trip Destinations within  Hult-Us e Development
Weskday Agustment Weekday
Lendlespan Al Peak Hour| P PeakHour| A fanatise e Al Peak Hour | PIl Peak Hour|
From Office % From Office 0.0%
From Retail a% 31% From Relail 40% 31.0%
From Restaurant 14% 0% From Restaurant 120% 30.0%
ToOFFICE From G 0% % To OFFICE From Ci 00% 5.0%
From Residental 3% 5% From Residential 3.0% 57.0%
From Hotel 3% 0% From Hotel 3.0% 0.0%
From Offce 3% 5% From Office 320% 5.0%
From Retal 0% % From Refal 00% 0.0%
From Restaurant % 0% From Restaurant 5.0% 50.0%
ToRETAL From G 0% % ToRETAL: From Ci 0.0% 4.0%
From Residntial 7% 0% From Residential 7.0% 0.0%
From Hotel % % Fiom Hole 0% 20%
From Offce 2% % From Office 2.0% 20%
From Retail 50% 29% From Refail 50.0% 29.0%
From Restaurant 0% % From Restaurant 00% 0.0%
To RESTAURANT ek = & To RESTAURANT gL'y T =
From Residental 0% % From Residential 200% 1a0%
From Hotel o% 5% From Hotel 5.0% 50%
From Offce 0% 1% From Office 00% 1.0%
From Retail 0% %% From Retail 00% 26.0%
From Restaurant 0% 2% From Restaurant 0.0% 320%
To CINENAENTERTANENT  [FOMB = e To CINEUAENTERTANENT  (EFOM R e L
From Residential 0% 0% 1.000 From Residential 00% 0.0%
From Hotel 0% % 7000 From Hotel 00% 0%
From Offce 0% % 1000 From Office 0.0% 10%
From Retail 2% 6% 1.000 From Refail 20% 35.0%
From Restaurant 5% 6% 1.000 From Restaurant 50% 5.0%
To RESIDENTIAL g = . e To RESIDENTIAL s 2ok e
From Residential 0% % 1000 From Residential 0.0% 0%
From Hotel 0% 0% 1.000 From Hotel 0.0% 0.0%
From Offce 0% 0% 1.000 From Office 00% 0.0%
From Retail 0% 7% 1000 From Retal 00% 0%
From Restaurant % % 1000 From Restaurant 0% T10%
TOHOTED From Ci 0% 1% 1.000 TOHOTER From Ci 0.0% 1.0%
From Residntial 0% 2% 1.000 From Residential 00% 120%
From Hotel 0% % 7000 From Hotel 00% 0%

NCHRP 684: Enhancin,

Internal Trip Capture Estimation for Mixed-Use Developments

https://www.fdot.gov/plann

'systems/documents/sm/defaul

htm

Site Impact Applications Guide I'?Q:ﬂ
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Example 4: Internal Capture

Future
Conditions
) ) GROSS TRIP GENERATION
Trip Generation
* QOverview Land Use — Daily — :Itvl Peak }-éoir ::/1 Peak I::o'utr
o . . nter X nter X1 nter X1
Trip Generation - office
Manual 2 Retail 180 150
Internal Capture| % Restaurant 45 40
e Pass-By Trips = | Cinema/Entertainment
*  Diverted Trips Residential
Hotel
Total 225 190

For this example we will be determining the internal
capture reduction for a mixed-use development that
contains Retail and Restaurant.

See Page 5-1

Example 4: Internal Capture
Worksheet

Future
. . I Table 6.1 Trip Capture Rates
Conditions ; = e
. . Origin [ Destination Land Use
Tng Generat|on E laon'ti‘ie R;;| { Restaurent {Gnex Ent. Rex\::nuzl ng;:\
* Overview - E—— o v e Rl seerasene
. . E Handbook
» Trip Generation = et T 7
Manual Hotel 0% 16% 8% |
e e Rows are Origins and Columns are Destination
e Pass-By Trips
* Diverted Trips 1. Lets look at Origins first. These will be
calculated using the Exiting Trips.
*** BASED ON EXIT ***
(Exit) [ (Enter) Land Use.
ﬁ Retail | Restaurant %Cmema Em.} Residential | Hotel
= See Page 5-3
e
Retail 180 |50 2
Restaurant 45 40

150 x 0.29= 44
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Example 4: Internal Capture
Worksheet

2. Now lets look at Destinations. These will be
calculated using the Entering Trips.

Future
Conditions
Trip Generation

a I Table 6. Internal Person Trip Capture Rates
* Overview | Tor Trip Destinations within » Mixed-Use M. Pealc Hour]
q q ~
e Trip Generation g T Destination (and Use >
x Land Use Retail | Restaurant | Cinema/Ent. | Residential Hotel O
Manual s Office 8% 2% 1% % % &
a Retail 31% 26% 46% 17% . =
Internal Capture < e A prr v B, 8
. Ci i 6% wv
. o d
Pass By Trlps a Residential 57% [ 1a%
i 1 Hotel 0% 2% 5% 0%
e Diverted Trips — ! '
*+#* BASED ON ENTER ***
(Exit) (Enter) Land Use m
x Land Use. Office Retail | Restaurant | Cinema/Ent.| Residential Hotel P
< omcﬁ <
o Retal - Entertrips multiplied bythe [ o
Restaurant Destination percentages &
E‘ = " 1 est P 14 &
a Residential |
Hotel |
Retail Ciso 3y 150
Restaurant 45 40
=]

180 x.5=90

Example 4: Internal Capture
s L]
Future T
o (Exit) [ (Enter) Land Use
Cond IthﬂS ﬁ Land Use. Office Retail | Restaurant | Ci Ent. | Residential Hotel
. . w th:.e
Trip Generation & =
* Overview S [t et orgin percentages
: ) a Residential I
e Trip Generation Hotel 1
Manual
*** BASED ON ENTER ***
Internal Capture|
) (Exit) (Enter) Land Use
* Pass-By Trlps ﬁ Land Use. Office Retail | Restaurant | Ci Ent. | Residential Hotel
* Diverted Trips w o
. estourant Enter trips multiplied by the
S S " Destination percentages.
ﬂ: Residential
Hotel
X MINIMUM ***
(Exit) I (Enter) Land Use
§ Land Use Office Retail | Restaurant }Cinema/EnL Residential Hotel Total Exit
Office
E Retail 13
= Restaurant 16
E & "
a Residential
Hotel i
Total Enter] 16 13| |
Minimum will control.

See Page 5-3

1-53



Future

Conditions

Trip Generation
Overview

Trip Generation
Manual

Internal Capture|

Pass-By Trips
Diverted Trips

Future

Conditions

Trip Generation
Overview

Trip Generation
Manual
Pass-By Trips
Diverted Trips

Example 4: Internal Capture
Worksheet

++ MINIMUM **+

¥
(Exit) [ | (Enter) Land Use
x Land Use Office Retail M Restaurant | Cinema/Ent.| Residential | Hotel Total Exit
5 Offic
a Retail 13 13
- Restaurant it 16 16
s = :
a Residential
Hotel 1
Total Enter] 16 3|

Sum Columns for Entering trips
and Sum Rows for Exiting trips

See Page 5-39'

Example 4: Internal Capture

Worksheet

‘GROSS TRIP GENERATION
Land Use Daily _ A.M. Peak Horu P.M. Peak Horu
Enter Exit Enter Exit Enter Exit
= Office.
2 Retail 180 150
2 45 40
- Ci
Hotel
Total 225 190
INTERNAL TRIPS (Minimums) L.
Input Minimum
Daily A.M. Peak Hour P.M. Peak Hour
Land Ut 1
- and Use fer | et | ener | e | ever | e | INternal Capture Trips
o Offi
: <
& Retail ¢
3 [Goemw
Hotel
Total
[ 9% Reduction | | 14.0%
EXTERNAL TRIPS
Land Use Daily _ A.M. Peak Horu P.M. Peak Ho?u
[ Enter Exit Enter Exit. Enter Exit
=) Office
etai
o Retail 164 137
'5 32 24
(o) Cinema/|
Hotel
See Page 5-1

3/22/19
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Example 4: Internal Capture
L]
GROSS TRIP GENERATION
Land Use Daily AM. PeakHour | P.M. Peak Hour
Enter. Exit Enter Exit Enter Exit
= Office
2 Retail 180 150
Restaurant 25 40
2
= [a
Hotel
Total 25 190
* Internal Ca pture INTERNAL TRIPS (Minimums)
Land Use Daily AW Peak Hour_|_P.M. Peak Hour
[ Enter. Exit Enter Exit Enter Exit
=) Office
o Retail 16 13
'5 Restaurant 13 16
o !
Hotel
Total 29 2
[ %Reduction | | | 14.0%
EXTERNAL TRIPS
Land Use Daily AW Peak Hour | P.M. Peak Hour
[ Enter. Exit Enter Exit Enter Exit
=3 Office
[ Retail 164 137
'5 Restaurant 32 2
o [ i
Hotel

See Page 5-1

Internal Capture Example
Worksheet

= |Internal Capture Let’s work through the other Internal Capture Examples in Tab 5
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Pass-By Trips

; PASS-BY
*  |Pass-By Trips| TRIPS Origin p | Destination
_____________ >

Pass-By Trips
= Trips that would have traveled on a
street adjacent to a retail center even
if the retail was not constructed

= Applied only to retail-oriented land

uses

*  Pass-By Trips| . Shopping centers
Convenience markets
Gas stations
Fast-food restaurants
Drive-in banks

= Results in reduction of new trips
added to network attributable to
retail center
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Pass-By Trips

= |TE provides guidance on appropriate
percentages
= Shopping center percentages based on:

= Size of retail space
=  Volume of adjacent street traffic (10% max)

*  Pass-By Trips

Ny What are Pass-By Trips?

Pass-By Trips

Table E.38 Pass-By and Non-Pass-By Trips Weekday, PM Peak Period
Land Use Code 945—Gasoline/Service Station with Convenience Market

oweRreD
Lousute .

o . tossite | o3 P . o | e | e | A

o

o o | ooy | 1om w | smooom | s B a | e | e | o

oo

Pass-By Tri e

. _ or 0 | ousaekr | 1os P o N

ass-By Trips o

o

or o | e | e — | emooom | ; P R T

; —

oo

07 10 Lollevse, 1993 — 4:00-6:00 p.m. 55 16 2 45 2,657 Aschman

Foyd oo

os R % | swooopm | o “ w | ow | o ™

04 . Derood, | g5y © | s0eoem | " “ = am Ren

21 o Kensingon, | 15, E P “ = ® 1785 ™

1 R 5 | swooopm | s s | s | Tm ™

Average Pass-By Trip Percentage: 56
“—" means no data were provided
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Pass-By Trips

Pass-By Trips

Example 8: Pass-By-Trips

For the following examples use the provided pass-by pages from the ITE handbook to determine the
pass-by percentage.

1. Land Use Code 813 — Free Standing Discount Superstore, Saturday, Mid-Day Peak Period.
Answer:

2. Land Use Code 853 — Convenience Market with Gasoline Pumps, Weekday, PM Peak Period.

Answer:

3. Land Use Code 934 — Fast-Food Restaurant with Drive — Through Window, Weekday, PM Peak
Period.
Answer:

4. Land Use Code 945 — Gasoline/Service Station with Convenience Market, Weekday, PM Peak
Period.
Answer:

For the following example apply pass by. The land use is a fast-food restaurant with a drive through
‘window. The PM peak hour od adjacent street traffic is being analyzed. Fill in the blank:

Land Use Land Use | Independent | Average | Total Trip | Entering | Exiting
Code Variable Rate Trips Trips
Fast-Food Restaurant with 934 1,200 fi* 32.67
Drive-Through
Pass By
External Trips New to the System

Let’s practice with pass by in Tab 6

Pass-By
Reasonableness Checks

= FDOT Guidelines: The number of
pass-by trips should not exceed 10
percent of the adjacent street traffic
during peak hour

= Strong justification must be provided
to document pass-by rates greater
than 25 percent of the total external
trip generation of the development’s
retail portion

=  Ensure proposed development displays
characteristics to generate pass-by trips

3/22/19
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10% of Adjacent
Street Traffic

= Represent maximum number of trip
ends that can be subtracted from
base trip generation for pass-by
analysis

Pass-By Trips

= Common misuse:
= Adjacent 2-way street traffic = 1000
= 10% =100
=  Those 100 vehicles enter the project,
then exit the project for a total

reduction of 200 from the trip
generation

10% of Adjacent Street Traffic

PBT = Pass-by trips

Shopping Center EXAMPLE
500KSF

= Proposed: 500,000 gross square
feet of shopping center space

435Total PBT (initial) = 1,811 peak hour generation

- = 869 entering, 942 exiting
Pass-By Trips (48%/52% split from ITE Report)

226 PBT (inial) 209PBT (iritial)
EXITING ENTERING

3000 pk hr two-way traffic

= 24% pass-by trips
(ITE Trip Generation Handbook)

= =435 pass-by trips
(209 entering, 226 exiting)

Adjacent street traffic volume (peak hour): 3,000
10% of adjacent street traffic = 300

3/22/19
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Incorrect Method

PBT = Pass-by trips

Shopping Center
500KSF

Initial

Calculation

435Total PBT (initial) Base pk hrgen 1811
Pass-by (24% of gen) -435
8 . : New trips generated 1376
Pass By Trips 226 PBT (inial 209PBT (iritial)
ENTERING

EXITING

3000 pk hr two-way traffic

==

10% = 300
Max PBT reduction
from Base Trip Gen

Correct Method

PBT = Pass-by trips

Shopping Center
500KSF
3000 pk hr two-way traffic
435Total PBT (initial) _|/ \|_
10% = 300
e Pass-By Trips Max PBT reduction
226 PBT (iniﬁal@ 209PBT (initial) from Base Trip Gen
ENTERING

EXITING

Initial Adjusted
Calculation  Calculation
Base pk hrgen 1811 1811
Pass-by (24% of gen) -435 - 300
1511

New trips generated 1376
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Driveway Traffic Will Include
All of the Pass-By Traffic

= Beware when analyzing driveways:
analysis must include pass-by trips in
driveway volumes

= Driveway volumes should include all
external and internal trips

*  Pass-By Trips

offic

Total Trip Generation Apartment

- Internal Capture RaE|

* Pass-By Trips = External Trips
-Pass-By Percentage
B/

= External Trips New
to the System v

3/22/19
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External Trips Example

Apartment

% f—s

Retail Office

Total Trip Generation
Exiting Internal Capture
Entering Internal Capture

- Total Internal Capture

External Trips

| 745 |

- Pass-by Trips | | | |

Site Impact Applications Guide I@

Pass-by Trips Example

Apartment

Retail Office

Total Trip Generation
Exiting Internal Capture
Entering Internal Capture

- Total Internal Capture

External Trips

Pass-by Percent

Pass-by Trips

745

External Trips | | |

New to System

3/22/19
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Total Trip Generation

Exiting Internal Capture

- Total Internal Capture

External Trips New to the System Example

Entering Internal Capture

%

Apartment Retail Office

3740

External Trips
Pass-by Percent

- Pass-by Trips

External Trips
New to System

[ 232] | 2005] | 670] 3807

Future
Conditions -
Trip Generation
*  Overview
e Trip Generation
Manual
Internal Capture
Pass-By Trips
"

Diverted Trip

Similar to pass-by trips, except they
divert from their original path to
access a roadway adjacent to the
site.

Example:

= Gas Station near a freeway interchange

= Attract significant percentage of diverted
trips.

= Diverted trips are not new to the overall
system, but depending on the size of the

study area, they are typically new to the
study area.

3/22/19
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Diverted Trip

* |n most cases, attempting to account for
diverted trips presents an unnecessary
complication in the analysis.

= For cases which a heavily traveled
corridor is the following things
accounting for diverted trips may be

s Diverted Trips| useful:

= 1. Within the study area,

= 2. Not immediately adjacent to the site,
and

= 3. Expected to serve as the source for a
number of retail trips

= |n most cases, separating diverted trips
from new trips is not necessary

Trip Generation AM Peak Period Calculation
Land .
N . Entering . .
Land use Use Independent Variable | Average Rate Total Trips Trips Exiting Trips
Code P
High-Tt (Sit-De
igh-Turnover (Sit-Down) | oo 2,500 ft? 9.94 25 14 1
Restaurant
Coffee/Donut Shop with
937 2,100 ft2 .99 187 95 92
Drive-Through Window ! 82
Total 212 109 103
Pass by
High-Turnover (Sit-Down) Restaurant (50% AM Pass By) 12
Coffee/Donut Shop with Drive-Through Widow (50% AM Pass By) 94
*Total Pass by Trips 106 53 53
External Trips New to the System |

Example located in Page 2-5.

Site Impact Applications Guide FDDﬁ"
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¢ Overview

&

Future Conditions

What will the traffic conditions be in the
future with and without the
development?

Background traffic

= Development traffic projections without
development

Trip generation
Multimodal evaluation
Assignment of trips to network

Trip Distribution Overview

Purpose of trip distribution is to
determine the final destination and
origin transportation analysis zones
of the traffic studied in the impact
analysis

Trip distribution should be
summarized in a figure that clearly
shows the distribution of external
trips from the site

3/22/19
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Trip Distribution Manual
Methods

* Manual methods of trip distribution
provide the analyst with a basic
understanding of the travel patterns
and market areas associated with the
development
* Good judgmentis essential

s Manual

* Understanding of existing and proposed
land uses ;

@

Trip Distribution Analogy
Method/OD Studies

* The analogy method derives the trip
distribution of a proposed
s Analogy Method/OD development based on existing data
Socltes collected at sites that are similar to
the subject development

e Traffic counts and turning movement
data

* License plate O-D survey

*  Home zip codes for employment
centers

@
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7_;___*_‘______,;»'

Cypress CreekiRoad

Rowerline/Rbad: "

Example located in Page 2-6. . L )
Site Impact Applications Guide FDO‘ﬁ"

Future Conditions

What will the traffic conditions be in the
future with and without the
development?

= Background traffic

= Development traffic projections without
development

= Trip generation
= Trip distribution
LM ultimodal evaluation

= Assignment of trips to network

3/22/19
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Multimodal Evaluation

Estimating the number of travelers

between zones that are anticipated to
use modes other than automobiles in
the TIA (transit, bicycle, walking, etc.)

Provide justification on any transit,
bicycle, or pedestrian adjustment
reducing vehicle trips

FDOT’s Transit Office has developed the
transit analysis tool TBST (The Transit
Boarding Estimation and Simulation
Tool) used in transit assessment

Future Conditions

What will the traffic conditions be in the
future with and without the
development?

Background traffic

= Development traffic projections without
development

Trip generation

Trip distribution

Multimodal evaluation
Assignment of trips to network

3/22/19
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Trip Assignment Overview

e Trip distribution and assignment are
« Joverview two related but distinct activities

e Trip assignment is determining the
amount of traffic that will use each
route on the roadway network

General Considerations

e Trip assignment should begin by
identifying multiple paths between
Considerations origins and destinations

* Potential for using these paths can be
evaluated on a comparative basis
which is outlined in section 2.8.1 of
the Handbook

*  For example, drivers often will use the
first convenient driveway they reach to
access a site with multiple driveways

s |General

3/22/19
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e Manual Methods|

s Model Method

Manual Methods

Manual trip assignment assigns traffic
based on existing or anticipated future
turning and through movement
percentages

Trips may be added and subtracted to
the roadway network between major
intersections and corridors to reflect
local area origins and destinations
Assigned trips such as primary, pass-by,
and diverted trips are distinguishable
and can be easily reviewed

Model Methods

Large scale travel demand models
such as FSUTMS use a capacity
restrained routine, known as user
equilibrium, to perform the final
highway assignment

The model shifts traffic between
routes until equilibrium is achieved

* Selected zone is the preferred
technique

3/22/19

1-70



Assign the percentages to the movements

'Y t =1

LEGEND

n = Inbound Trip
BN - outvound o

Site Impact Applications Guide FDOﬁ"

Is there only ONE answer? Let’s discuss

e g
CVpIess L‘f;\- 30%
55% (== sroe

LEGEND

ﬂ = Inbound Trip
I - outbound Tip

Example located in Page 2-8.
Site Impact Applications Guide FDOﬁ"

3/22/19

1-71



3/22/19

Apply your volumes to the percentages. Remember
there are two volumes.... What are they?

Example located in Page 2-8.

Site Impact Applications Guide FDD‘ﬁ"

Pass-By Trips Example

Total Trip Generation
- Internal Capture

= External Trips
-Pass-By Percentage

= External Trips New to the System

1-72



Level of Service
| (LOS) Analysis
and Mitigation

LOS Analysis and Mitigation

e LOS analysis for all modes
* Automobile
Transit
* Bicycle
Pedestrian
* Mitigation
Overview
* Basic Strategies
Other Strategies

3/22/19
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LOS Analysis

* There are several tools that are
available for LOS analysis for a
particular location

*LOS Analysis * Highway Capacity Manual (HCM)

* Highway Capacity Software (HCS)

* FDOT Quality/Level of Service (Q/LOS)
Handbook

Generalized Service Volume Tables

Bicycle and Pedestrian LOS

* Bicycle and Pedestrian LOS assesses
bicycling and walking conditions from
the bicyclist’s and/or and
pedestrian’s point-of-view

e |LOS Analysis!

* Bicycle LOS based on five variables:

* Average effective width of the outside
thru lane

* Motorized vehicle volumes

* Motorized vehicle speeds

* Heavy vehicle (truck) volumes
* Pavement condition
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Bicycle and Pedestrian LOS

* Pedestrian LOS based on four

variables:
¢ Existence of a sidewalk
LOS Analysis * Lateral separation of pedestrians from

motorized vehicles
e Motorized vehicle volumes
*  Motorized vehicle speeds

Transit LOS

* Transit quality of service assesses transit
performance from the passenger point-

of-view
* LOSis used to quantify transit quality of
LOS Analysis service

* Three national resource documents
most frequently used to assess transit
LOS
*  Transit Capacity and Quality of Service

Manual, 3 Edition (TCQSM)

* National Cooperative Highway Research
Program (NCHRP) Report 616: Multimodal
Level of Service Analysis for Urban Streets

*  Highway Capacity Manual, 6t Edition
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LOS Overview

e Each local and state government
establishes a LOS standard for each
public facility

LOS and
Mitigation

* Establishing the comparison of
o e existing and future (for all analysis
years) estimated LOS of the study
area is critical

Delay and LOS Table 2017 Existing 2019 No Build 2019 Build
Intersection Contr | Analysis Level Time Delay LOS Delay LOS LOS Delay LOS
ol LOS LOS
G Creek Road &
HEIES r'ee o Signal Intersection AM 734 E 80.9 F 85.2 F
Powerline Road
C) Creek Road &
yp'fvsljv gffWaza Signal | Intersection AM 37.4 D 37.3 D 37.4 D
Py line Road & Bank Westbound
owerline Road & Banic | - gy, estooun AM 17.9 c 183 € 26.3 D
Driveway Approach
Northbound AM 257 D 267 D 383 | E
Cypress Creek Road & stop Approach
Bank Driveway
Wes::f‘:""d AM <10 A <10 A 39 A

Example located in Page 2-10.

Site Impact Applications Guide FDDﬁ"
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*  Mitigation

¢  Mitigation

Mitigation

If LOS is found to be unacceptable,
improvements should be suggested
and modeled to show the
improvements needed to
accommodate the proposed
development traffic

Planned improvements should be
vetted with plans and programs from
any applicable MPO and
transportation authority, as well as
the State Transportation Plan and
applicable FDOT Work Program

Mitigation

Reducing transportation impacts can

take many forms:

* Enhancing operational efficiency

* Reducing demand or increasing system
capacity

*  Reduce level of development or phase

development impacts with capital
improvements

When adverse transportation impacts
are expected on Strategic Intermodal
System (SIS) facilities, FDOT should work
with local governments and other
transportation agencies to identify and
agree upon mitigation measures

3/22/19
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Mitigation-Proportionate
Share Contribution

Number of trips from the
proposed development
expected to reach roadways

Construction during the peak hour from the
Proportionate cost of the stage or phase being approved
pshare = improven?ent X Change in the peak hour
ibuti ° or i service vol of
contribution achieve the roadways resulting from
¢ Mitigation adopted LOS construction of an

improvement necessary to
maintain or achieve the
adopted LOS

Mitigation-Impact and
Mobility Fee

* Impact Fee

* One-time charges imposed on new
development as a condition of approval

* Mobility Fee
Bl \itiation * Charge on new development as a form

of mitigation for its impact on a local
transportation system.

*  Mobility fees can be used to help
establish multimodal friendly land use
patterns
*  Ex: Pasco County mobility-fee system

assess improvement costs for roadway,

transit, and bicycle/pedestrian
infrastructure.
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Mitigation

Mitigation

Mitigation- Case Studies #1

A traffic study performed for the City for a major
development in the Central Business District (CBD) with
access to non-State roadways has identified impact to a
nearby Interstate off-ramp. The developer’s traffic
engineer has identified improvements to the ramp that
the developer is willing to make to you (FDOT Traffic
Operations Engineer). The intersection LOS analysis
indicates that the improvement will mitigate the
project’s impacts, but the interchange intersection will
continue to operate at a poor LOS. FDOT has an ongoing
PD&E Study at the interchange currently, but it will not
be completed soon. As an FDOT Traffic Operations
Engineer, you are not clear what authority you have in
this situation? How do you proceed?

Mitigation- Case Studies #2

A traffic study was performed for the City for the
redevelopment of adjacent two (%j) parcels separated by a
canal along significantly congested arterial (Doral Boulevard &
NW 87th Avenue). The study identified several LOS
deficiencies and turn lane length deficiencies for both parcels.

The west parcel (Doral Gateway) has an existing full access
unsignalized intersection with no permitted westbound left-
turn movement. All left-turn movements occur at a directional
opening with a short turn lane to the east. The east parcel
(Doral Corporate Center) also has an existing full access
unsignalized intersection along Doral Boulevard close to Doral
Gateway’s access point) with another short left-turn lane into
the site. Doral Corporate Center has a secondary existing full
access unsignalized intersection along NW 87th Avenue that
operates poorly.

Although the sites are being redeveloped by the same
developer, the sites are owned by separate entities and are
require access to the roadway network. The operational
analysis clearly indicates that the current access plan will
create operational and safety issues once constructed. How
does the reviewer proceed?

3/22/19
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Mitigation- Case Studies #3

A traffic study was performed for the City for a
redevelopment of a mixed-use development into a
strictly warehousing. The proposed redevelopment is
expected to be a decrease in trip generation given the
change in uses. However, a traffic study was performed
to address proposed changes in access. The traffic study
indicates that the adjacent signalized intersection LOS
does not meet local standards. Additionally, the
northbound through lane drops at the intersection
forcing vehicles to make a right-turn. It is apparent from
the traffic study that an exclusive northbound right-turn
lane would significantly improve operations. How does

the reviewer proceed?

*  Mitigation

Overview
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Methodology Development ‘?

1.Study Area
2.Time Horizons
3.General transportation factors

Existing Conditions Analysis L_

1.Data Collection
2.Traffic Counts
3.Transportation System
4.Land use/demographic

Future Conditions Analysis H i

1. Background Traffic

. Development traffic projection
without development

. Trip Generation

. Trip Distribution

. Multimodal Evaluation

. Assignment of trips to network

Mitigation Analysis %%

1. Improvements necessary

\S]

QoUW

T S B
Tab 7: Additional Exercises

Workbook Example Analysis 2
Workbook Example Analysis 1 & v
STUDYINFORMATION
MIXED USE DEVELOPMENT SEGMENT ANALYSIS

Proposed Land uses:
con Market with Gasoline Pumps (8 pumps)
000

igh-Tur +Dawn) (5,700)
Fast-Food Restaurant with Dive-Through Window (7,500)

TRIP GENERATION
i
[ Trip Generation PM Pe i i o
use tand Use Tindependent [ coe pate | TotalTrips | 0" | gt Trps Landuse Use | PN | pversgenate | quation i) ||| Meiposyoi
tond Coda. || Variabie || ATSSRMe | TS| o, | EGERETR: e | Varable o ~ Should Use
Tofusing
Gasolne pumps = itons | 230 5| Henssenparimert
Generol offce 7o [aovoo0r | L5 B
= Turnaver (sit-Dawr] = Retai (hopping Center)
R s | s 577 —
st sood Restourant it orve- [~ T s
Gross Total Trips | 784 365 215 B POeRRE S
INTERNAL CAPTURE REDUCTION
ompletion o the table below.
capped at 15%
o) )
Londuse Tond
tanduse Use w [ our | tow [ w | our [ rem
Convenience Morket with cote
soline Pumps
ra
Retail (hopping Center)
High-Turnover (StDown) (Shopping Conter)
Restauront
Fast-Food Restaurant with e~
Through Window
= = YT T

Site Impact Applications Guide FDD%

3/22/19

1-81



Tab 2. Example Problems

FDOT\)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9svQjvrTAhXmzFQKHQnzAlsQjRwIBw&url=http://www.fdot.gov/publicinformationoffice/logo/logo.shtm&psig=AFQjCNEWYq05J78VZeTmz4h08DjGs8FE8w&ust=1495219981499488

Workbook Example for Presentation

PRESENTATION EXAMPLE 1
Sunshine Palm Inc is planning a development that will include a high-turnover (sit-down)
restaurant and a coffee/donut shop with a drive-through window.
2,500 ft?
2,100 ft?
Notes:

METHODOLOGY
Study Area Determination

For this example, the study area was determined and will include 2 intersections and 2 access
driveways.
Scenarios

Existing Conditions (2017)
Background Conditions (no-build) (2019)
Buildout Conditions (2019)

Analysis Period

AM
Notes:

2-1
FDOT
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EXISTING CONDITIONS ANALYSIS

Data Collection
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1,793 Log
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## = AM Turning
Movement Volume
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Analysis of Existing Conditions

Delay and LOS Table 2017 Existing
Intersection Control Analysis Level Time Delay LOS LOS
Cypress Creek Road . .
& Powerline Road Signal Intersection AM 73.4 E
Cypress Creek Road . .
& NW 6 Way Signal Intersection AM 37.4 D
Powerline Road & Westbound
Bank Driveway Stop Approach AM 179 ¢
North
Cypress Creek Road orthbound AM 25.7 D
& Bank Drivewa Stop Approach
y Westbound Left AM <1.0 A

Notes:

FDOT
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FUTURE CONDITIONS ANALYSIS

Growth Rate- For this analysis we will use a 1% growth rate

Trip Generation

Attached are the Trip Generation Tables.

Trip Generation AM Peak Period Calculation

Land use

High-Turnover (Sit-Down)

Restaurant

Coffee/Donut Shop with
Drive-Through Window

Notes:

Land Independent Enterin

Use p. Average Rate | Total Trips . & Exiting Trips
Variable Trips

Code

932 2,500 ft? 25

937 2,100 ft? 88.99 95 92

Pass-by is not available for these land uses in the AM peak period. For this example, we will use the pass-
by of 50% for the restaurant and 50% for the coffee/donut shop.
1. 10% Rule
Look back on our data collection

FDOT)

O O O O O

North-Side Roadway: 1,396 + 1,153
East-West Roadway: 1,186 + 1,793

Adjustment Shared Volume: 122 + 137

2,549 + 2,979 - 259 = 5,269

5,269 x 0.01 = 530

2,549
2,979
259
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2. Calculate pass by and New External Trips

Trip Generation AM Peak Period Calculation

Land Independent Enterin
Land use Use p. Average Rate | Total Trips . s Exiting Trips
Variable Trips
Code
High-Turnover (Sit-Down) | o, 2,500 ft2 9.94 25 14 11
Restaurant
Coffee/Donut Shop with 5
Brive=ihrough Window 937 2,100 ft 88.99 187 95 92
Total 212 109 103
Pass by
High-Turnover (Sit-Down) Restaurant (50% AM Pass By) 12
Coffee/Donut Shop with Drive-Through Widow (50% AM Pass By) 94
*Total Pass by Trips 106 53 53
External Trips New to the System ‘ ]
Total Pass by Calculated is 106 which is less than the 10% cap of 530
Because this is not a mixed-use development internal capture is not considered.
Notes:
2-5
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Trip Distribution

Distribution of trips to and from the site was determined manually, based on knowledge of the local

network, current traffic volumes, and discussion with City staff. The following general assumptions were
made:

-
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Trip Assignment
Consider:

e Driver tendencies and local behavior (such as the percentage of drivers who choose the first available
driveway when multiple options exist, and whether the use will draw local, daily users or regional
drivers who are not likely to be familiar with the network).

e Internal circulation design (outbound trips tend to be more evenly distributed amount multiple exits
comparted to inbound trips).

e Congestion and travel times by time of day (drivers familiarity with the area may consider avoid a
congested left turn, for example).

e Planned network improvements that could modify assignment in one or more horizon years.

e One-way street or other factors that would lead to different inbound and outbound paths.

20%

Cynress C‘i‘-‘%

35% .
oy .sroe

g
@
=
z

LEGEND

n = Inbound Trip
“ = Qutbound Trip
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Calculate the project volume for each movement using the distribution and the trip generation.

s
CVpress (““—*ﬁ

LEGEND

n = Inbound Trip
n = Qutbound Trip

Notes:
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Analysis of Future Conditions

Delay and LOS Table 2017 Existing 2019 No Build 2019 Build
Intersection Control | Analysis Level Time | Delay LOS | LOS | Delay LOS | LOS | Delay LOS | LOS
Cypress Cr'e ek Road & Signal Intersection AM 73.4 E 80.9 F 85.2 F
Powerline Road
Cypress Creek Road & NW | o ol | Intersection | AM 37.4 D 37.3 D 37.4 D
6" Way
Powerlme. Road & Bank Stop Westbound AM 17.9 C 183 C 6.3 D
Driveway Approach
North
Cypress Creek Road & |, Z;p:)‘;‘égd AM 25.7 D 26.7 D 38.3 E
Bank Driveway Westbound Left | AM <1.0 A <10 A 3.9 A
Notes:
2-10
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MITIGATION

Mitigation is required at locations that are found to operate unacceptable. Agencies set their own
criteria for unacceptable operations, and these may vary by agency type and geographic location.
Typically, individual turning movements or overall intersections operating at LOS E or LOS F are

considered to operate unacceptably, and require mitigations.

with the review agency.

Mitigation strategies for locations that are determined to operate unacceptably should be discussed

When trips from a proposed development cause a deficiency, the proportionate share contribution

shall be calculated using the formula below.

If the road is determined to have a deficiency without the project traffic, the improvements necessary to
correct the deficiency is the funding responsibility of the entity which maintains the roadway, and the
costs to correct that deficiency shall be removed from the project’s proportionate-share calculation. The
development’s proportionate share is then based only on the needed transportation improvements that

Proportionate
Share
Contribution

Number of trips from the proposed
development expected to reach

Construction roadways during the peak hour from
cost of the the stage or phase being approved
improvement
to maintain X
or achieve Change in the peak hour maximum
the adopted service volume or roadways resulting
LOS from construction of an improvement

necessary to maintain or achieve the
adopted LOS

are greater than that identified deficiency with the necessary improvements in place.

In this case study, although LOS F operations were identified at one intersection, it was determined that
the deficiencies of this intersection will be addressed as part of the County’s Transit Oriented Concurrency

system.

Additionally, although LOS E can be expected for each driveway during at least one peak period, this was

Results of Case Study

deemed acceptable as queuing would be contained on site.

No mitigation measures were recommended as part of the study.

FDOT)
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Tab 3. FDOT Generalized Tables
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Example 2: Applying FDOT Generalized Tables

For the following examples use the 12/18/12 FDOT Generalized Service Volume Tables to determine the
LOS along the roadway segments.

1.

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 30,000.
The roadway is a 4-lane divided state signalized arterial in an urbanized area with a posted speed
limit of 50 mph.

Answer:

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 37,900.
The roadway is a 4-lane undivided state signalized arterial in an urbanized area with a posted
speed limit of 50 mph with exclusive left lanes.

Answer:

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 65,100.
The roadway is a 6-lane freeway in a transition area with auxiliary lanes present in both directions.
Answer:

What is the LOS of a roadway that has a Peak Hour directional volume of 1,530. The roadway is a
4-lane divided Highway located in a Rural Undeveloped Area.
Answer:

What is the LOS of a roadway that has a Peak Hour Two-Way volume of 2,500. The roadway is a
4-lane divided Non-State Signalized Roadway with a posted speed limit of 30 mph located in a
transition area.

Answer:

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 45,000.
The roadway is a 6-lane divided state signalized arterial in an urbanized area with a posted speed
limit of 50 mph.

Answer:

FDOT\)
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 1

Urbanized Areas

12/18/12

Lanes
2

4
6
8

Lanes
2

4
6
8

Lanes
2
2
Multi
Multi

INTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS
Class | (40 mph or higher posted speed limit)

Median B C D E
Undivided * 16,800 17,700 *
Divided * 37,900 39,800 *
Divided * 58,400 59,900 **
Divided * 78,800 80,100 **
Class 11 (35 mph or slower posted speed limit)
Median B C D E
Undivided * 7,300 14,800 15,600
Divided * 14,500 32,400 33,800
Divided * 23,300 50,000 50,900
Divided * 32,000 67,300 68,100

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes

by the indicated percent.)

Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment
Left Lanes  Right Lanes Factors

Median
Divided
Undivided
Undivided
Undivided

Yes No
No No
Yes No
No No

- Yes

One-Way Facility Adjustment
Multiply the corresponding two-directional

volumes in this table by 0.6

+5%
-20%
-5%
-25%
+ 5%

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Core Urbanized
Lanes B C D E
4 47,400 64,000 77,900 84,600
6 69,900 95,200 116,600 130,600
8 92,500 126,400 154,300 176,600

10 115,100 159,700 194,500 222,700
12 162,400 216,700 256,600 268,900

Urbanized
Lanes B C D E
4 45,800 61,500 74,400 79,900
6 68,100 93,000 111,800 123,300
8 91,500 123,500 148,700 166,800
10 114,800 156,000 187,100 210,300
Freeway Adjustments
Auxiliary Lanes Ramp
Present in Both Directions Metering
+ 20,000 + 5%

UNINTERRUPTED FLOW HIGHWAYS
Lanes Median B C D E
2 Undivided 8,600 17,000 24,200 33,300
4 Divided 36,700 51,800 65,600 72,600
6 Divided 55,000 77,700 98,300 108,800

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

Paved

volumes.)

Shoulder/Bicycle
Lane Coverage

0-49%
50-84%

85-100%

B C D

* 2,900 7,600
2,100 6,700 19,700
9,300 19,700 >19,700

PEDESTRIAN MODE?
(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D
0-49% * * 2,800
50-84% * 1,600 8,700
85-100% 3,800 10,700 17,400

BUS MODE (Scheduled Fixed Route)®

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D
0-84% >5 >4 >3
85-100% >4 >3 >2

E
19,700
>19,700

**

E
9,500
15,800
>19,700

Values shown are presented as two-way annual average daily volumes for levels of
service and are for the automobile/truck modes unless specifically stated. This table
does not constitute a standard and should be used only for general planning
applications. The computer models from which this table is derived should be used for
more specific planning applications. The table and deriving computer models should
not be used for corridor or intersection design, where more refined techniques exist.
Calculations are based on planning applications of the Highway Capacity Manual and
the Transit Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl. us/planning/systems/sm/los/d efault.shtm

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 1 ‘
(continued) Urbanized Areas
12/18/12
. . Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterizs Class |
ASSUMPTIONS Core
Freeways Freeways Highways Class | Class Il Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Avrea type (u,lu) lu lu u u u u u u u u
Number of through lanes (both dir.) 4-10 4-12 2 4-6 2 4-8 2 4-8
Posted speed (mph) 70 65 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 70 55 55 50 55 35 35 50 50
Auxiliary Lanes (n,y) n n
Median (n, nr, r) n r n r n r r r
Terrain (l,r) | | | | | | | | | |
% no passing zone 80
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 4 5 5 2 2 1.9 1.8 2 2
Number of basic segments 4 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.085 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.547 0.547 0.550 0.550 0.550 0.560 0.565 0.560 0.565 0.565
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 4.0 4.0 2.0 2.0 1.0 1.0 1.0 1.0 25 2.0
Local adjustment factor 0.91 0.91 0.97 0.98
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Avrrival type (1-6) 3 3 4 4 4 4
Signal type (a, c, p) c c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.44 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t
Pavement condition (d, t, u) t
On-street parking (n, y)
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation(a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Avrterials Bicycle Ped Bus
Level of Density Two-Lane Multllfeme Class | Class Il Score Score | Buses/hr.
Service %ffs Density ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 | <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 | <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 | <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 2

INTERRUPTED FLOW FACILITIES

Transitioning Areas and
Areas Over 5,000 Not In Urbanized Areas’

12/18/12

UNINTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS
Class I (40 mph or higher posted speed limit)

Lanes Median B C D E
2 Undivided * 14,400 16,200 wx
4 Divided * 34,000 35,500 **
6 Divided * 52,100 53,500 **

Class 11 (35 mph or slower posted speed limit)

Lanes Median B C D E
2 Undivided * 6,500 13,300 14,200
4 Divided * 9,900 28,800 31,600
6 Divided * 16,000 44,900 47,600

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

FREEWAYS
Lanes B C D E
4 44,100 57,600 68,900 71,700
6 65,100 85,600 102,200 111,000
8 85,100 113,700 135,200 150,000
10 106,200 141,700 168,800 189,000
Freeway Adjustments
Auxiliary Lanes Ramp
Present in Both Directions Metering
+ 20,000 + 5%

UNINTERRUPTED FLOW HIGHWAYS

Lanes Median B C D E
2 Undivided 9,200 17,300 24,400 33,300
4 Divided 35,300 49,600 62,900 69,600
6 Divided 52,800 74,500 94,300 104,500

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 2,600 6,100 19,500
50-84% 1,900 5,500 18,400 >19,500
85-100% 7,500 19,500 >19,500 **

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 2,800 9,400
50-84% * 1,600 8,600 15,600
85-100% 3,800 10,500 17,100 >19,500

BUS MODE (Scheduled Fixed Route)?

(Buses in peak hour in peak direction)

Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

“\Values shown are presented as two-way annual average daily volumes for levels of
service and are for the automobile/truck modes unless specifically stated. This table
does not constitute a standard and should be used only for general planning
applications. The computer models from which this table is derived should be used for
more specific planning applications. The table and deriving computer models should
not be used for corridor or intersection design, where more refined techniques exist.
Calculations are based on planning applications of the Highway Capacity Manual and
the Transit Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl. us/planning/systems/sm/los/default.shtm

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 2 Transitioning and
(continued) .
Areas Over 5,000 Not In Urbanized Areas 12/18/12
. I Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities See Arerias Class |
ASSUMPTIONS
Freeways Highways Class | Class Il Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Avrea type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n n
Median (n, nr, r) n r n y n y r r
Terrain (1,r) | | | | | | | | |
% no passing zone 60
Exclusive left turn lane impact (n, y) [n] y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 18 2 2 2 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0
Local adjustment factor 0.85 0.97 0.95
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 4 10 10 4 6
Arrival type (1-6) 4 3 4 4 4 4
Signal type (a, c, p) c c c c c c
Cycle length (C) 120 150 120 150 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.45 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level_ of . Two-Lane | Multilane Class | Class Il
Service Density - Score Score Buses/hr.
%ffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <2.75 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Annual Average Daily Volumes for Florida’s

TABLE 3

INTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS

Lanes Median B C D E
2 Undivided * 12,900 14,200 faie
4 Divided * 29,300 30,400 faie
6 Divided * 45,200 45,800 faie

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population®

12/18/12
UNINTERRUPTED FLOW FACILITIES
FREEWAYS
Lanes B Cc D E
4 28,800 43,000 52,300 60,000
6 43,000 64,000 78,300 92,500
8 57,500 85,400 104,400 123,500
Freeway Adjustments

Auxiliary Lanes
Present in Both Directions
+ 20,000

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)

Rural Undeveloped

Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 1,300 2,000 3,200
50-84% 1,000 2,100 3,200 10,600
85-100% 2,600 3,900 18,500 >18,500
Developed Areas
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 2,300 4,900 15,600
50-84% 1,700 4,500 13,300 18,500
85-100% 5,900 18,500 >18,500 **

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 2,700 9,200
50-84% * 1,500 8,400 14,900
85-100% 3,600 10,200 16,700 >19,200

UNINTERRUPTED FLOW HIGHWAYS

Rural Undeveloped

Lanes Median B C D E
2 Undivided 4,700 8,400 14,300 28,600
4 Divided 25,700 40,300 51,000 57,900
6 Divided 38,800 60,400 76,700 86,800

Developed Areas

Lanes Median B C D E
2 Undivided 8,700 16,400 23,100 31,500
4 Divided 25,900 40,700 52,400 59,600
6 Divided 38,800 61,000 78,400 89,500

Passing Lane Adjustments
Alter LOS B-D volumes in proportion to the passing lane length to
the highway segment length

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

Values shown are presented as two-way annual average daily volumes for levels of
service and are for the automobile/truck modes unless specifically stated. This table
does not constitute a standard and should be used only for general planning
applications. The computer models from which this table is derived should be used for
more specific planning applications. The table and deriving computer models should
not be used for corridor or intersection design, where more refined techniques exist.
Calculations are based on planning applications of the Highway Capacity Manual and
the Transit Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl. us/planning/systems/sm/los/d efault.shtm
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Generalized Annual Average Daily Volumes for Florida’s

(TAP?LE 3(’1) Rural Undeveloped Areas and
continue .
Developed Areas Less Than 5,000 Population 12/18/12
INPUT VALUE Uninterrupted Flow Facilities Interrupted Flow Facilities
ASSUMPTIONS Freeways Highways Arterials Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Area type (ru, rd) rural ru ru rd rd rd rd ru rd rd
Number of through lanes (both dir.) 4-8 2 4-6 2 4-6 2 4-6 4 4 2
Posted speed (mph) 70 55 65 50 55 45 45 55 45 45
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r n
Terrain (I,r) | | | | | | | | | |
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 1.9 2.2 4 2 2
Number of basic segments 4

TRAFFIC CHARACTERISTICS

Planning analysis hour factor (K) 0.105 0.095 0.095 0.095 0.095 0.095 0.095 | 0.095 0.095 0.095

Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.550 0.550 0.550 | 0.570 0.570 0.550

Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,300 1,700 2,200 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 12.0 5.0 12.0 4.0 4.0 3.0 3.0 6.0 35 3.0
Local adjustment factor 0.84 0.88 0.73 0.97 0.82

% left turns 12 12 12 12
% right turns 12 12 12 12

CONTROL CHARACTERISTICS

Number of signals 5 6 2 4 4
Arrival type (1-6) 3 3 3 3 3
Signal type (a, c, p) c c a a a
Cycle length (C) 0 90 60 90 90
Effective green ratio (g/C) 0.44 0.44 0.37 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n,50%.y| n,50%,y n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, u) t t
Sidewalk (n, y) n,50%.y
Sidewalk/roadway separation(a, t,w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Highways
Igg\rls: Cc;f Freeways Two-Lane ru Two-Lane rd Multilane ru Multilane rd
Density %tsf ats %ffs Density Density
B <14 <50 <55 >83.3 <14 <14
C <22 <65 <50 >75.0 <22 <22
D <29 <80 <45 > 66.7 <29 <29
E <36 >80 <40 >58.3 <34 <34
Level of Arterials Bicycle Pedestrian
Service Major City/Co.(ats) Score Score
B > 31 mph <275 <275
C > 23 mph <3.50 <3.50
D > 18 mph <425 <4.25
E > 15 mph <5.00 <5.00

%tsf = Percent time spent following  %ffs = Percent of free flow speed ats = Average travel speed ru = Rural undeveloped rd = Rural developed
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 4 Urbanized Areas’
12/18/12
INTERRUPTED FLOW FACILITIES UNINTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS FREEWAYS
. . Lanes B C D E
Cla_ss | (40 mph or higher posted speed limit) 4 4,120 5,540 6,700 7,190
Lanes  Median B ¢ D E 6 6,130 8,370 10,060 11,100
2 Undivided - 1510 1600 8 8,230 11,100 13,390 15,010
4 Divided © 3420 3580 10 10330 14040 16840 18,930
6 Divided 5250 5390 12 14,450 18,880 22,030 22,860
8 Divided * 7,090 7,210 **
Class 11 (35 mph or slower posted speed limit) 3 Freeway Adjustments
Lanes Median B C D E Auxiliary Lanes Ramp
2 Undivided * 660 1,330 1,410 Present in Both Directions Metering
4 Divided * 1310 2920 3,040 +1,800 + 5%
6 Divided * 2,090 4,500 4,590
8 Divided * 2,880 6,060 6,130
Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%
Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment UNINTERRUPTED FLOW HIGHWAYS
Lanes  Median  LeftLanes  Right Lanes Factors Lanes Median B C D E
2 Divided Yes No +50% 2 Undivided 770 1,530 2,170 2,990
2 Undivided No No -20% 4 Divided 3,300 4,660 5,900 6,530
Multi  Undivided Yes No -5% 6 Divided 4,950 6,990 8,840 9,790
Multi  Undivided No No -25%
- - - Yes +5% Uninterrupted Flow Highway Adjustments
Lanes Median Exclusive left lanes  Adjustment factors
One-Way Facility Adjustment 2 Divided Yes +5%
Multiply the corr_espo_nding two-directional Multi  Undivided Yes 5%
volumes in this table by 0.6 Multi  Undivided No 5%
BICYCLE |\/|ODE2 Values shown are presented as peak hour two-way volumes for levels of service and

are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
volumes.) planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

Paved Shoulder/Bicycle

Lane Coverage B C D E Capacity and Quality of Service Manual.
-490, *
0-49% 260 680 1’770 2 Level of service for the bicycle and pedestrian modes in this table is based on number
50-84% 190 600 1,770 >l,770 of motorized vehicles, not number of bicyclists or pedestrians using the facility.
-100% 1,770 >1,77 o
85-100 830 770 770 3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
2 flow.
PEDESTRIAN MODE
(Multiply motorized vehicle volumes shown below by number of * Cannot be achieved using table input value defaults.
directional roadway lanes to determine two-way maximum service
volumes.) ** Not applicable for that level of service letter grade. For the automobile mode,
. volumes greater than level of service D become F because intersection capacities have
Sidewalk Coverage B C D E been reached. For the bicycle mode, the level of service letter grade (including F) is not
0-49% * * 250 850 achievable because there is no maximum vehicle volume threshold using table input
value defaults.
50-84% * 150 780 1,420
85-100% 340 960 1,560 >1,770

BUS MODE (Scheduled Fixed Route)®

(Buses in peak hour in peak direction)
Source:

Sidewalk Coverage B C D E Florida Department of Transportation
0-84% >5 >4 >3 >2 Systems Planning Office
85-100% >4 >3 >2 >1 www.dot state. fl.us/planning/systems/sm/los/default.shtm
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 4 Urbanized Areas

(continued)

12/18/12
. A Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities e Avtrial Class |
ASSUMPTIONS
Freeways Highways Class | Class Il Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Areatype (lu, u) lu u u u u u u u u
Number of through lanes (both dir.) 4-12 2 4-6 2 4-8 2 4-8 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r
Terrain (l,r) | | | | | | | | I
% no passing zone 80
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 5 5 2 2 1.9 1.8 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.547 0.550 0.550 0.550 0.560 0.565 0.560 0.565 0.565
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 4.0 2.0 2.0 1.0 1.0 1.0 1.0 25 2.0
Local adjustment factor 0.91 0.97 0.98
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Arrival type (1-6) 3 3 4 4 4 4
Signal type (a, ¢, p) c c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.44 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level of Density Two-Lane | Multi I'ane Class | Class Il Score Score Buses/hr.
Service %iffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <3.50 <3.50 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 5

INTERRUPTED FLOW FACILITIES

Transitioning and
Areas Over 5,000 Not In Urbanized Areas”

12/18/12

STATE SIGNALIZED ARTERIALS
Class | (40 mph or higher posted speed limit)

Lanes  Median B C D E
2 Undivided * 1,300 1,460 ol
4 Divided * 3,060 3,200 **
6 Divided * 4,690 4,820 ol

Class 11 (35 mph or slower posted speed limit)

Lanes  Median B C D E
2 Undivided * 580 1,200 1,280
4 Divided * 890 2,590 2,850
6 Divided * 1,440 4,040 4,280

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Lanes B C D E
4 3,970 5,190 6,200 6,460
6 5,860 7,710 9,190 9,990
8 7,660 10,230 12,170 13,500
10 9,550 12,750 15,190 17,010
Freeway Adjustments
Auxiliary Lanes Ramp
Present in Both Directions Metering
+1,800 + 5%

UNINTERRUPTED FLOW HIGHWAYS
Lanes Median B C D E
2 Undivided 820 1,550 2,190 2,990
4 Divided 3,170 4,460 5,660 6,260
6 Divided 4,750 6,700 8,480 9,400

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 140 550 1,760
50-84% 170 500 1,650 >1,760
85-100% 670 1,760 >1,760 **

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 250 850
50-84% * 150 780 1,410
85-100% 340 950 1,540 >1,760
BUS MODE (Scheduled Fixed Route)?
(Buses in peak hour in peak direction)
Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

Values shown are presented as peak hour two-way volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl. us/planning/systems/sm/los/default.shtm
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Generalized Peak Hour Two-Way Volumes for Florida’s

TAB.LE > Transitioning Areas and
(continued) Areas Over 5,000 Not In Urbanized Areas 12/18/12
. . Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class |
ASSUMPTIONS
Freeways Highways Class | Class Il Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Avrea type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n n
Median (n, nr, r) n r n y n y r r
Terrain (l,r) | | | | I | | | I
% no passing zone 60
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 1.8 2 2 2 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0
Local adjustment factor 0.85 0.97 0.95
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 4 10 10 4 6
Avrrival type (1-6) 4 3 4 4 4 4
Signal type (a, ¢, p) c c c c c c
Cycle length (C) 120 150 120 150 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.45 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level of Two-Lane | Multilane Class | Class Il
Service Density - Score Score Buses/hr.
%ffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <2.75 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <350 | <350 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <4.25 <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <500 | <500 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Two-Way Volumes for Florida’s

TABLE 6

INTERRUPTED FLOW FACILITIES

Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population1

12/18/12
UNINTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS

Lanes Median B C D E
2 Undivided * 1,220 1,350 i
4 Divided * 2,790 2,890 i
6 Divided * 4,300 4,350 i

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

2 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding two-directional
volumes in this table by 0.6

FREEWAYS
Lanes B C D E
4 3,020 4,510 5,490 6,300
6 4,510 6,720 8,220 9,720
8 6,040 8,970 10,960 12,970
Freeway Adjustments

Auxiliary Lanes
Present in Both Directions
+1,800

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)

Rural Undeveloped
Paved Shoulder/Bicycle

Lane Coverage B C D E
0-49% * 120 190 300
50-84% 100 200 310 >1,010
85-100% 250 370 1,760 >1,760

Developed Areas
Paved Shoulder/Bicycle

Lane Coverage B C D E
0-49% * 220 460 1,480
50-84% 170 430 1,270 >1,760

85-100% 560 1,760 >1,760 faled

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 220 840
50-84% * 120 780 1,390
85-100% 320 940 1,560 >1,820

UNINTERRUPTED FLOW HIGHWAYS

Rural Undeveloped
Lanes Median B C D E
2 Undivided 440 790 1,350 2,710
4 Divided 2,440 3,820 4,840 5,500
6 Divided 3,680 5,730 7,280 8,240

Developed Areas
Lanes Median B C D E
2 Undivided 820 1,550 2,190 2,990
4 Divided 2,460 3,860 4,970 5,660
6 Divided 3,680 5,790 7,440 8,500

Passing Lane Adjustments
Alter LOS B-D volumes in proportion to the passing lane length to
the highway segment length

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
2 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

Values shown are presented as peak hour two-way volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation
Systems Planning Office
www.dot.state. fl. us/planning/systems/sm/los/d efault.shtm
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TABLE 6

(continued)

Generalized Peak Hour Two-Way Volumes for Florida’s
Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population

12/18/12
INPUT VALUE Uninterrupted Flow Facilities Interrupted Flow Facilities
ASSUMPTIONS Freeways Highways Arterials Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Area type (ru, rd) rural ru ru rd rd rd rd ru rd rd
Number of through lanes (both dir.) 4-8 2 4-6 2 4-6 2 4-6 4 4 2
Posted speed (mph) 70 55 65 50 55 45 45 55 45 45
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r n
Terrain (I,r) | | | | | | | | | |
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 1.9 2.2 4 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.105 0.095 0.095 0.095 0.095 0.095 0.095 | 0.095 0.095 0.095
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.550 0.550 0.550 | 0.570 0.570 0.550
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,300 1,700 2,200 1,950 1,950 | 1,950 1,950 1,950
Heavy vehicle percent 12.0 5.0 12.0 4.0 4.0 3.0 3.0 6.0 35 3.0
Local adjustment factor 0.84 0.88 0.73 0.97 0.82
% left turns 12 12 12 12
% right turns 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 6 2 4 4
Arrival type (1-6) 3 3 3 3 3
Signal type (a, c, p) c c a a a
Cycle length (C) 90 90 60 90 90
Effective green ratio (g/C) 0.44 0.44 0.37 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n,50%,y| n,50%,y n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, w) t t
Sidewalk (n, y) n,50%.y
Sidewalk/roadway separation(a, t,w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Highways
EEXS: Cc;f Freeways Two-Lane ru Two-Lane rd Multilane ru Multila.ne rd
Density Yotsf ats %ffs Density Density
B <14 <50 <55 >83.3 <14 <14
C <22 <65 <50 >75.0 <22 <22
D <29 <80 <45 > 66.7 <29 <29
E <36 >80 <40 >58.3 <34 <34
Level of Arterials Bicycle Pedestrian
Service Major City/Co.(ats) Score Score
B > 31 mph <275 <2.75
C > 23 mph <3.50 <3.50
D > 18 mph <425 <4.25
E > 15 mph <5.00 <5.00

%tsf = Percent time spent following  %ffs = Percent of free flow speed ats = Average travel speed ru = Rural undeveloped rd = Rural developed
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 7

INTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS
Class | (40 mph or higher posted speed limit)

Lanes Median B C D E
1 Undivided * 830 880 *x
2 Divided * 1,910 2,000 *x
3 Divided * 2,940 3,020 *x
4 Divided * 3,970 4,040 *x

Class Il (35 mph or slower posted speed limit)

Lanes Median B C D E
1 Undivided * 370 750 800
2 Divided * 730 1,630 1,700
3 Divided * 1,170 2,520 2,560
4 Divided * 1,610 3,390 3,420

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

1 Divided Yes No +5%

1 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding directional
volumes in this table by 1.2

Urbanized Areas’

12/18/12
UNINTERRUPTED FLOW FACILITIES
FREEWAYS
Lanes B C D E
2 2,260 3,020 3,660 3,940
3 3,360 4,580 5,500 6,080
4 4,500 6,080 7,320 8,220
5 5,660 7,680 9,220 10,360
6 7,900 10,320 12,060 12,500
Freeway Adjustments
Auxiliary Ramp
Lane Metering
+1,000 +5%

UNINTERRUPTED FLOW HIGHWAYS
Lanes Median B C D E
1 Undivided 420 840 1,190 1,640
2 Divided 1,810 2,560 3,240 3,590
3 Divided 2,720 3,840 4,860 5,380

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
1 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 150 390 1,000
50-84% 110 340 1,000 >1,000
85-100% 470 1,000 >1,000 *x

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 140 480
50-84% * 80 440 800
85-100% 200 540 880 >1,000
BUS MODE (Scheduled Fixed Route)®
(Buses in peak hour in peak direction)
Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

“Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl. us/planning/systems/sm/los/d efault.shtm
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TABLE 7 Generalized Peak Hour Directional Volumes for Florida’s

(continued) Urbanized Areas 12/18/12
. A Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class |
ASSUMPTIONS
Freeways Highways Class | Class Il Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (lu, u) lu u u u u u u u u
Number of through lanes (both dir.) 4-12 2 4-6 2 4-8 2 4-8
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r
Terrain (l,r) | | | | | | | | I
% no passing zone 80
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 5 5 2 2 1.9 1.8 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.547 0.550 0.550 0.550 0.560 0.565 0.560 0.565 0.565
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 4.0 2.0 2.0 1.0 1.0 1.0 1.0 25 2.0
Local adjustment factor 0.91 0.97 0.98
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Avrrival type (1-6) 3 3 4 4 4 4
Signal type (a, c, p) c c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.44 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, w) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level_ of Density Two-Lane | Multi I-ane Class | Class Il Score Score Buses/hr.
Service %ffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <3.50 <3.50 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 <425 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 8

INTERRUPTED FLOW FACILITIES

Transitioning and
Areas Over 5,000 Not In Urbanized Areas®

12/18/12

STATE SIGNALIZED ARTERIALS
Class I (40 mph or higher posted speed limit)

Lanes Median B C D E
1 Undivided * 710 800 **
2 Divided * 1,740 1,820 wx
3 Divided * 2,670 2,740 wx

Class 11 (35 mph or slower posted speed limit)

Lanes Median B C D E
1 Undivided * 330 680 720
2 Divided * 500 1,460 1,600
3 Divided * 810 2,280 2,420

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

1 Divided Yes No +5%

2 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding directional
volumes in this table by 1.2

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Lanes B C D E
2 2,200 2,880 3,440 3,580
3 3,260 4,280 5,100 5,540
4 4,260 5,680 6,760 7,500
5 5,300 7,080 8,440 9,440
Freeway Adjustments
Auxiliary Ramp
Lane Metering
+1,000 + 5%

UNINTERRUPTED FLOW HIGHWAYS

Lanes Median B C D E
1 Undivided 450 850 1,200 1,640
2 Divided 1,740 2,450 3,110 3,440
3 Divided 2,610 3,680 4,660 5,170

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes Adjustment factors
1 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Paved
Shoulder/Bicycle
Lane Coverage B C D E
0-49% * 140 320 1,000
50-84% 100 280 940 >1,000
85-100% 380 1,000 >1,000 **

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 140 480
50-84% * 80 440 800
85-100% 200 540 880 >1,000
BUS MODE (Scheduled Fixed Route)?
(Buses in peak hour in peak direction)
Sidewalk Coverage B C D E
0-84% >5 >4 >3 >2
85-100% >4 >3 >2 >1

“Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic
flow.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation

Systems Planning Office

www.dot.state. fl.us/planning/systems/sm/los/default.shtm
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Generalized Peak Hour Directional Volumes for Florida’s

TAB_'-E 8 Transitioning and
(continued) .
Areas Over 5,000 Not In Urbanized Areas 12/18/12
. _— Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class |
ASSUMPTIONS
Freeways Highways Class | Class Il Bicycle | Pedestrian
ROADWAY CHARACTERISTICS
Area type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n n
Median (n, nr, 1) n r n y n y r r
Terrain (1,r) | | | | | | | | I
% no passing zone 60
Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 18 2 2 2 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0
Local adjustment factor 0.85 0.97 0.95
% left turns 12 12 12 12 12 12
% right turns 12 12 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 4 10 10 4 6
Avrrival type (1-6) 4 3 4 4 4 4
Signal type (a, ¢, p) c c c c c c
Cycle length (C) 120 150 120 150 120 120
Effective green ratio (g/C) 0.44 0.45 0.44 0.45 0.44 0.44
CONTROL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n, 50%, y n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle Ped Bus
Level of Two-Lane | Multilane Class | Class Il
Service Density - Score Score Buses/hr.
%ffs Density ats ats
B <17 >83.3 <17 > 31 mph > 22 mph <275 <275 <6
C <24 >75.0 <24 > 23 mph > 17 mph <3.50 <3.50 <4
D <31 > 66.7 <31 > 18 mph > 13 mph <425 <4.25 <3
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% ffs = Percent free flow speed ats = Average travel speed
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Generalized Peak Hour Directional Volumes for Florida’s
Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population1

TABLE 9

12/18/12

INTERRUPTED FLOW FACILITIES

UNINTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS

Lanes Median B C D E
1 Undivided * 670 740 i
2 Divided * 1,530 1,580 *x
3 Divided * 2,360 2,400 i

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments

Exclusive Exclusive Adjustment
Lanes Median Left Lanes  Right Lanes Factors

1 Divided Yes No +5%

1 Undivided No No -20%
Multi  Undivided Yes No -5%
Multi  Undivided No No -25%

- - - Yes + 5%

One-Way Facility Adjustment
Multiply the corresponding directional
volumes in this table by 1.2

FREEWAYS
Lanes B C D E
2 1,680 2,500 3,040 3,500
3 2,500 3,720 4,560 5,400
4 3,360 4,980 6,080 7,200
Freeway Adjustments

Auxiliary Lanes
Present in Both Directions
+ 1,000

BICYCLE MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)

Rural Undeveloped
Paved Shoulder/Bicycle

Lane Coverage B C D E
0-49% * 70 110 170
50-84% 60 120 180 580
85-100% 140 210 1,000 >1,000

Developed Areas
Paved Shoulder/Bicycle

Lane Coverage B C D E
0-49% * 120 260 840
50-84% 100 240 720 1,000

85-100% 320 1,000 >1,000 **

PEDESTRIAN MODE?

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service

volumes.)
Sidewalk Coverage B C D E
0-49% * * 120 460
50-84% * 80 430 770
85-100% 180 520 860 >1,000

UNINTERRUPTED FLOW HIGHWAYS

Rural Undeveloped
Lanes Median B C D E
1 Undivided 240 430 740 1,490
2 Divided 1,340 2,100 2,660 3,020
3 Divided 2,020 3,150 4,000 4,530

Developed Areas
Lanes Median B C D E
1 Undivided 450 850 1,200 1,640
2 Divided 1,350 2,120 2,730 3,110
3 Divided 2,020 3,180 4,090 4,670

Passing Lane Adjustments
Alter LOS B-D volumes in proportion to the passing lane length to
the highway segment length

Uninterrupted Flow Highway Adjustments

Lanes Median Exclusive left lanes  Adjustment factors
1 Divided Yes +5%

Multi  Undivided Yes -5%

Multi  Undivided No -25%

*Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/truck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
corridor or intersection design, where more refined techniques exist. Calculations are
based on planning applications of the Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual.

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not number of bicyclists or pedestrians using the facility.

* Cannot be achieved using table input value defaults.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults.

Source:

Florida Department of Transportation
Systems Planning Office

www.dot.state. fl. us/planning/systems/s m/los/d efault.shtm
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TABLE 9

(continued)

Generalized Peak Hour Directional Volumes for Florida’s
Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population

12/18/12
INPUT VALUE Uninterrupted Flow Facilities Interrupted Flow Facilities
ASSUMPTIONS Freeways Highways Arterials Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Area type (ru, rd) rural ru ru rd rd rd rd ru rd rd
Number of through lanes (both dir.) 4-8 2 4-6 2 4-6 2 4-6 4 4 2
Posted speed (mph) 70 55 65 50 55 45 45 55 45 45
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r n
Terrain (I,r) | | | | | | | | | |
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 1.9 2.2 4 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.105 0.095 0.095 0.095 0.095 0.095 0.095 | 0.095 0.095 0.095
Directional distribution factor (D) 0.555 0.550 0.550 0.550 0.550 0.550 0.550 | 0.570 0.570 0.550
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,300 1,700 2,200 1,950 1,950 | 1,950 1,950 1,950
Heavy vehicle percent 12.0 5.0 12.0 4.0 4.0 3.0 3.0 6.0 35 3.0
Local adjustment factor 0.84 0.88 0.73 0.97 0.82
% left turns 12 12 12 12
% right turns 12 12 12 12
CONTROL CHARACTERISTICS
Number of signals 5 6 2 4 4
Arrival type (1-6) 3 3 3 3 3
Signal type (a, c, p) c c a a a
Cycle length (C) 90 90 60 90 90
Effective green ratio (g/C) 0.44 0.44 0.37 0.44 0.44
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) n,50%,y| n,50%,y n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, u) t t
Sidewalk (n, y) n,50%.y
Sidewalk/roadway separation(a, t,w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Highways
EEXS: Cc;f Freeways Two-Lane ru Two-Lane rd Multilane ru Multila.ne rd
Density Yotsf ats %ffs Density Density
B <14 <50 <55 >83.3 <14 <14
C <22 <65 <50 >75.0 <22 <22
D <29 <80 <45 > 66.7 <29 <29
E <36 >80 <40 >58.3 <34 <34
Level of Arterials Bicycle Pedestrian
Service Major City/Co.(ats) Score Score
B > 31 mph <275 <2.75
C > 23 mph <3.50 <3.50
D > 18 mph <425 <4.25
E > 15 mph <5.00 <5.00

%tsf = Percent time spent following  %ffs = Percent of free flow speed ats = Average travel speed ru = Rural undeveloped rd = Rural developed
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Tab 4. Rate vs Equation

FDOT\)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9svQjvrTAhXmzFQKHQnzAlsQjRwIBw&url=http://www.fdot.gov/publicinformationoffice/logo/logo.shtm&psig=AFQjCNEWYq05J78VZeTmz4h08DjGs8FE8w&ust=1495219981499488

Process for Selecting Average Rate or Equation in Trip

Generation Manual Data (ITE Trip Generation Handbook

3" Edition)

Mo

Mo

1or2
3-5

Compatible with ITE
Land Use Code?

Size within Data
Extremes?

Number of Data Points

COLLECT LOCAL DATA (REFER TO CHAPTER 9)

Standard
Deviation =55%7?

Data Cluster
Okay?

Use Weighted

Average Rate

Fitted Curve Equation?

20 or more
Data Points?

Use Fitted
Curve Equation

@

R2=0.757?
Within Cluster?

Sid. Dev =55%7?
Within Cluster?

If BAis yes &
8B is yes

If BAis yes &
8B is no

If BAis no &
8B is yes

If BAis no &
8B is no

Choose Line
at Cluster

Use Fitted
Curve Equation

Use Weighted
Average Rate

Collect Local
Data

FDOT)
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EXAMPLE 3: RATE VS EQUATION EXAMPLES

For the following examples use the flow chart from the ITE Trip Generation Handbook to determine for
each case study if the fitted curve (equation) or average rate should be used to estimate trips, or if local
data should be collected. Then calculate the trips.

1.

FDOT)

Estimate the trip generation for Land Use Code 140 (Manufacturing) on a weekday during the PM
peak hour of adjacent street traffic as a function of gross floor area (GFA). Assume the site will
have 800,000 sqg. ft. of GFA.

Method: Answer:

Estimate trip generation for Land Use Code 310 (Hotel) on weekday during the PM peak hour of
the adjacent street traffic as a function of employees. For this example, assume the hotel will have
100 employees.

Method: Answer:

Estimate trip generation for Land Use Code 813 (Free-Standing Discount Superstore) on a
weekday during the AM peak hour of adjacent street traffic as a function of gross floor area. For
this example, assume the store size will be 180,000 sq. ft. of GFA.

Method: Answer:

Estimate trip generation for Land Use Code 210 (Single-Family Detached Housing) on a weekday
during the PM peak hour of adjacent street traffic as a function of Dwelling Units. For this
example, assume the number of units is 300.

Method: Answer:

Estimate trip generation for Land Use Code 090 (Park-and-Ride Lot with Bus or Light Rail Service)
on a weekday during the AM peak hour of adjacent street traffic as a function of Parking Spaces.
For this example, assume the number of spaces to be 50.

Method: Answer:

Estimate trip generation for Land Use Code 445 (Multiplex Movie Theater) on a weekday during
the PM peak hour of adjacent street traffic as a function of Screens. For this example, assume the
number of screens to be 20.

Method: Answer:
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BRIEF MATH LESSON

Defining Variables
= T=Trips
= X=Independent Variable

Using Rate
=  Example: Average Rate is 1.16
= Calculate the estimated number of trips by multiplying the average rate by the independent

variable. T=1.16 (X)

Using Fitted Curve Equation
= T=0.94(X) + 26.49
o Solve this equation by simply replacing X with your variable.
=  Ln(T)=0.95Ln (X) + 0.36
o Steps for solving natural log equations

1. Take the exponential of both sides of the equations (Assume X=10)
n eLn(T): e (0.95*Ln (10) +0.36)

2. The exponential of a natural log is 1 therefore:
m Tz e (0.95%n(10) +0.36)

= T=13Trips

FDOT)
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Tab 5. Internal Captures

FDOT\)
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Example 4: Internal Capture | 2 Land Uses

GROSS TRIP GENERATION

Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office
2 Retail 180 150
2 Restaurant 45 40
= Cinema/Entertainment
Residential
Hotel
Total 225 190
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office
& Retail
= | Restaurant
(@) Cinema/Entertainment
Residential
Hotel
Total
% Reduction 14.0%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office
& Retail 164 137
) Restaurant 32 24
O Cinema/Entertainment

Residential

Hotel

FDOTY
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

FDOT)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%

5-2
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*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé Exit trips
o. Retail 44 multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
o. Residential percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
4 Land Use Office Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc.e Enter trips
Q. Retail multiplied
. Restaurant by the
E. Cinema/Entertainment Destination
o. Residential percentages
Hotel
*¥**X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
o Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
<T Office
L ,
(¥ Retail 13
O Restaurant
E_ Cinema/Entertainment
Q. Residential
Hotel
Total Enter

FDGT)
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Example 5: Internal Capture | 2 Land Uses

GROSS TRIP GENERATION
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office 18 | 98
2 Retail
2 Restaurant
- Cinema/Entertainment
Residential 315 185
Hotel
Total 333 283
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
[ Enter | Exit | Enter | Exit | Enter | Exit
> Office
& Retail
= | Restaurant
O Cinema/Entertainment
Residential
Hotel
Total
% Reduction 2.9%
EXTERNAL TRIPS
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
[ Enter | Exit | Enter | Exit | Enter | Exit
> Office
& Retail
) Restaurant
o Cinema/Entertainment
Residential
Hotel

FDOTY

5-4


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9svQjvrTAhXmzFQKHQnzAlsQjRwIBw&url=http://www.fdot.gov/publicinformationoffice/logo/logo.shtm&psig=AFQjCNEWYq05J78VZeTmz4h08DjGs8FE8w&ust=1495219981499488

Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

FDOT)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé Exit trips
o. Retail multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
Q. Residential percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
o Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc.e Enter trips
=¥ Retail multiplied
: Restaurant by the
E. Cinema/Entertainment Destination
o. Residential percentages
Hotel
*¥%X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
o Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
<L Office
L ,
(a ¥ Retail
O Restaurant
E_ Cinema/Entertainment
Q. Residential
Hotel
Total Enter

FDGT)
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Example 6: Internal Capture |3 Land Uses

GROSS TRIP GENERATION

Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office 56 | 294
2 Retail 186 178
2 Restaurant
= Cinema/Entertainment
Residential 189 111
Hotel
Total 431 583
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office
& Retail
= | Restaurant
(@) Cinema/Entertainment
Residential
Hotel
Total
% Reduction 18.5%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office 48 | 273
& Retail 152 128
| Restaurant
O Cinema/Entertainment
Residential 137 88
Hotel

FDOTY
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

FDOT)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*+% BASED ON EXIT ***

FDGT)

(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé Exit trips
o. Retail multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
o. Residential percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc.e Enter trips
=¥ Retail multiplied
. Restaurant by the
E. Cinema/Entertainment Destination
o. Residential percentages
Hotel
5% MINIMUM ***
(Exit) (Enter) Land Use Total Exit
h Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
< Office
L ,
(a ¥ Retail
O Restaurant
E. Cinema/Entertainment
Q. Residential
Hotel
Total Enter
5-9



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9svQjvrTAhXmzFQKHQnzAlsQjRwIBw&url=http://www.fdot.gov/publicinformationoffice/logo/logo.shtm&psig=AFQjCNEWYq05J78VZeTmz4h08DjGs8FE8w&ust=1495219981499488

Example 7: Internal Capture | 3 Land Uses

GROSS TRIP GENERATION
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
Ly Office 56 | 60
- :
o Retail
2 Restaurant 40 20
= Cinema/Entertainment
Residential 284 217
Hotel
Total 380 296
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office
& Retail
= | Restaurant
(@) Cinema/Entertainment
Residential
Hotel
Total
% Reduction 6.5%
EXTERNAL TRIPS
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office
& Retail
| Restaurant
O Cinema/Entertainment
Residential
Hotel

FDOTY
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

FDOT)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé Exit trips
o. Retail multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
Q. Residential percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
o Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc.e Enter trips
=¥ Retail multiplied
: Restaurant by the
E. Cinema/Entertainment Destination
o. Residential percentages
Hotel
*¥%X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
o Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
<L Office
L ,
(a ¥ Retail
O Restaurant
E_ Cinema/Entertainment
Q. Residential
Hotel
Total Enter

FDGT)
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Tab 6. Pass-By-Trips

FDOT\)
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Example 8: Pass-By-Trips

For the following examples use the provided pass-by pages from the ITE handbook to determine the pass-
by percentage.

1. Land Use Code 813 — Free Standing Discount Superstore, Saturday, Mid-Day Peak Period.
Answer:

2. Land Use Code 853 — Convenience Market with Gasoline Pumps, Weekday, PM Peak Period.
Answer:

3. Land Use Code 934 — Fast-Food Restaurant with Drive — Through Window, Weekday, PM Peak
Period.
Answer:

4. Land Use Code 945 — Gasoline/Service Station with Convenience Market, Weekday, PM Peak
Period.
Answer:

For the following example apply pass by. The land use is a fast-food restaurant with a drive through
window. The PM peak hour od adjacent street traffic is being analyzed. Fill in the blank:

Land Use Land Use | Independent | Average | Total Trip | Entering Exiting
Code Variable Rate Trips Trips
Fast-Food Restaurant with 934 1,200 ft? 32.67
Drive-Through

Pass By

External Trips New to the System

FDOT
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Tab 7. Final Exercises
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Workbook Example Analysis 1

MIXED USE DEVELOPMENT SEGMENT ANALYSIS

Proposed Land uses:

Convenience Market with Gasoline Pumps (8 pumps)
General Office (100,000 square feet)

High-Turnover (Sit-Down) (5,700)

Fast-Food Restaurant with Drive-Through Window (7,500)

TRIP GENERATION
Trip Generation PM Peak Period Calculation
Land Use | Independent . Entering - .
Land use Code Variable Average Rate | Total Trips Tifss Exiting Trips

Conven/enFe Market with 853 16 fy(.almg 23.04
Gasoline Pumps positions

General Office 710 100,000 ft? 1.15

High-Turnover (Sit-Down) 932 5,700 ft2 9.77

Restaurant

Fast-Food Restaurant with Drive- .

Through Window 934 7,500 ft 32.67

Gross Total Trips 784 365 419

INTERNAL CAPTURE REDUCTION

Through the methodology meeting it was determined that the internal capture reduction would be

capped at 15%.

Internal Capture Trips External Trips
Land use Entering Exiting Entering | Exiting Total
Trips Trips Trips Trips Trips
Convenience Market with
Gasoline Pumps
General Office
High-Turnover (Sit-Down)
Restaurant
Fast-Food Restaurant with Drive-
Through Window
Totals 55 63 310 356 666

FDOT)
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PASS-BY TRAFFIC

Pass-By Reduction

Land Use Pass-By Trip Total Pass-By Pass—.By Pass-By
Land use . Entering e .
Code Percentage Trips ] Exiting Trips
Trips
j Mark jith
Conven/em':e arket wit 853 66%
Gasoline Pumps
General Office 710 -
High-T jt-D
igh-Turnover (Sit-Down) 932 43%
Restaurant
Fast-Food Restaurant with Drive- o
Through Window 934 >0%
Total Calculated Pass-By
Pass-By Check PM Peak:
North-South Roadway: 855+906 = 1,761 ¥ e oo 4
East-West Roadway: 1,523+1,804 = 3,327
Shared Volume: 319 + 272 =591 - ‘ P
1,761 + 3,327 — 591 = 4,497 J “ ry
10% of 4,497 = 450 - Peak Hour Factor S
The calculated pass-by is less/more? 1043 wp 0.99 —
1523 161 ¥ & 53 1540
-> q f * -
205
‘, 820 764 f

Project Trip Summary
Total Trips | Entering Trips Exiting Trips
Gross Total Trips 784 365 419
Internal Capture Reduction
External Trips
Pass-By Reduction
Net New External Trips

7-2
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SEGMENT ANALYSIS

Segments that are significantly impacted by the proposed development will be analyzed. For this example,
the roadways where the development traffic makes up 3% or more of the maximum service volume at
the adopted level-of-service target during the PM peak hour will be included in the analysis.

Segment Study Area Determination

. New
PHPD Project | projectDir. | Project | . 2
No. of Dist. . Significant
Roadway Segment Lanes Serv. Trips
Vol NB/ | SB/ | NB/ | SB/ | NB/ | SB/ | NB | SB/ Study Segment
EB | WB | EB | WB | EB | WB | /EB | WB
9t Street
SR 50/Colonial Drive to Story Road 2 713 1% 1% | Out In
Story Road to SR 438/Plant Street 2 713 3% 3% | Out In
Dillard Street
Beard Road to SR 50 4 1,530 | 11% | 11% In Out
SR 50 to Project Entrance 4 1,530 | 15% | 35% In Out
Project Entrance to SR 438 4 1,530 | 25% | 25% | Out In
SR 438 to Story Road 4 1,530 | 15% | 15% | Out In
Story Road to Book Street 4 1,530 | 10% | 10% | Out In
Segment Analysis
2020 New Project Total Trips
No. of PHPD Background. Trips .
Roadway Segment Serv. Deficiency
Lanes Vol NB/ SB/ | NB/ | SB/ NB/EB | SB/WB
EB WB EB WB
Dillard Street
SR 50 to Project Entrance 4 1,530 | 1,000 | 1,021
Project Entrance to SR 438 4 1,530 | 1,100 | 1,021
7-3
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Workbook Example Analysis 2

STUDY INFORMATION
Land Uses:
High Rise Apartment - 464 Units
Retail (Shopping Center) — 7,000 square feet
Analysis Period

AM Peak Hour
PM Peak Hour
Trip Generation

Fill in the table below and determine if you should use the equation or the rate.

Available Trip Generation Average Rates and Equation

Land
Independent . 2 Method you
Land use Use Variable Average Rate Equation R Should Use
Code
High-Rise Apartment
S
< . .
Retail (Shopping Center)
High-Rise Apartment
S
Q
Retail (Shopping Center)
Use the average rate for the completion of the table below.
Trip Generation — Use Average Rate
AM PM
Land Size and
Land use Use . IN ouT Total IN OUT | Total
Units
Code
High-Rise Apartment 464 Units
Retail (Shopping Center) 7,000 ft?
Totals
7-4
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Use attached Internal Capture Sheets

AM Internal Trips

PM Internal Trips

Land use IN ouT IN ouT
High-Rise Apartment
Retail (Shopping Center)
External Trips
AM Trips Trip Generation Internal Trips External Trips
Land use IN ouT IN ouT IN ouT Total
High-Rise Apartment
Retail (Shopping Center)
Totals
PM Trips Trip Generation Internal Trips External Trips
Land use IN ouT IN ouT IN ouT Total
High-Rise Apartment
Retail (Shopping Center)
Totals

FDOT)
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Multimodal Reduction

Within the Central Business District (CBD) where the project is proposed, the recommended transit
reduction is approximately 23 percent, and the recommended pedestrian reduction is 10 percent. Taken
together, a 33 percent multimodal reduction was applied to the estimated number of external trips during
both the morning and evening peak hours.

AM Trips

External Trips

Multimodal Trips

Net New External Trips

Land use

IN ouT

IN ouT

IN

ouT

Total

High-Rise Apartment

Retail (Shopping Center)
Totals

PM Trips External Trips Multimodal Trips | Net New External Trips

Land use IN ouT IN ouT IN OUT | Total

High-Rise Apartment

Retail (Shopping Center)

Totals

FDOT
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Workbook Example Analysis 2 | Internal Capture Sheets

GROSS TRIP GENERATION

Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office
- :
o Retail
2 Restaurant
- Cinema/Entertainment
Residential
Hotel
Total
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office
& Retail
= | Restaurant
(@) Cinema/Entertainment
Residential
Hotel
Total
% Reduction 2.3% 14.5%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office
& Retail
| Restaurant
O Cinema/Entertainment

Residential

Hotel

FDOT|)
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

A.M. PEAK

Destination Land Use

Origin
Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
Office 28% 63% 0% 1% 0%
Retail 13% 0% 14% 0%
Restaurant 31% 0% 4% 3%
Cinema/Entertainment 0% 0% 0% 0% 0%
Residential 2% 1% 20% 0%
Hotel 75% 14% 9% 0%

From ITE
Trip
Generation
Handbook

Table 6.2 Unconstrained Internal Person Trip Capture Rates

for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

A.M. PEAK

Origin Destination Land Use
Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
Office 32% 23% 0% 0% 0%
Retail 50% 0% 2% 0%
Restaurant 14% 0% 5% 4%
Cinema/Entertainment 0% 0% 0% 0% 0%
Residential 3% 17% 20% 0%
Hotel 3% 4% 6% 0%

FDOTY

From ITE
Trip

Generation

Handbook
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*%% BASED ON EXIT ***

Cinema/Entertainment

Residential

Hotel

Total Enter

(Exit) (Enter) Land Use
7 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlee Exit trips
Q. Retail multiplied

. Restaurant by the

E. Cinema/Entertainment Origin
< Residential percentages

Hotel

*%* BASED ON ENTER ***

(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc.e Enter trips
o Retail multiplied

: Restaurant by the

E. Cinema/Entertainment Destination
< Residential percentages

Hotel

*¥*X MINIMUM ***

(Exit) (Enter) Land Use Total Exit
2 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
5 Office
(a ¥ Retail
E‘ Restaurant

FDGT)
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

FDOTY

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%

7-10


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9svQjvrTAhXmzFQKHQnzAlsQjRwIBw&url=http://www.fdot.gov/publicinformationoffice/logo/logo.shtm&psig=AFQjCNEWYq05J78VZeTmz4h08DjGs8FE8w&ust=1495219981499488

*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé Exit trips
o. Retail multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
Q. Residential percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
. Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc'e Enter trips
=¥ Retail multiplied
e Restaurant by the
E. Cinema/Entertainment Destination
o Residential percentages
Hotel
*¥%X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
<L Office
L ,
[} Retail
o Restaurant
E_ Cinema/Entertainment
Q. Residential
Hotel
Total Enter

FDOT
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Tab 8. ITE Resources

FDOT\)
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090
140
210
222

222

310
445
520
710
813
820

820

853
932
934
937

813

853

934

945

Tab 8 | Table of Contents ITE Trip Generation Manual Tables

Land Use | ITE Code
Park and Ride Lot with Bus or Light Rail Service
Manufacturing
Single Family Detached Housing

Multifamily Housing (High-Rise)
One hour between 7 and 9am
Multifamily Housing (High- Rise)
One hour between 4 and 6pm
Hotel

Multiplex Movie Theater
Elementary School

General Office Building

Free- Standing Discount Superstore

Shopping Center

One hour between 7 and 9am
Shopping Center

One hour between 4 and 6pm
Convenience Market with Gasoline Pumps

High Turnover (Sit-Down) Restaurant
Fast Food Restaurant with Drive Through Window

Coffee/Donut Shop with Drive-Through Window

ITE Pass By and Non-Pass By Trips

Table E.4 Pass-By and Non-Pass-By Trips Saturday, Mid-Day Peak Period
Land Use Code 813- Free Standing Discount Superstore

Table E.16 Pass-By and Non-Pass-By Trips Weekday, PM Peak Period
Land Use Code 853-Convenience Market with Gasoline Pumps

Table E.32 Pass-By and Non-Pass By Trips Weekday, PM Peak Period
Land Use Code 934-Fast Food Restaurant with Drive Through Window

Table E.38 Pass-By and Non-Pass By Trips Weekday, PM Peak Period
Land Use Code 945-Gasoline/Service Station with Convenience Market
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Park-and-Ride Lot with Bus or Light Rail Service
(090)

Vehicle Trip Ends vs: Parking Spaces
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 78

Avg. Num. of Parking Spaces: 538
Directional Distribution:  79% entering, 21% exiting

Vehicle Trip Generation per Parking Space
Average Rate Range of Rates Standard Deviation

0.42 0.06 - 1.19 0.26

Data Plot and Equation

1,500

1,000

Trip Ends

T=

500

00 500 1,000 1,500 2,000
X = Number of Parking Spaces
X Study Site — Fitted Curve - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.85 Ln(X) - 0.07 R?=0.70

it¢.- Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Port and Terminal (Land Uses 000-099) 29
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Manufacturing
(140)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

52

152
31% entering, 69% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation

0.67 0.07 - 11.37 0.94

Data Plot and Equation

1,500
X
S 1,000
c
[11]
e
=
1]
|_
500 STl
X X Pt
X -7 X
X X X -7 X
--~ X X
X XK 3&
X >$< X
0 X X
0 200 400 600 800 1,000
X=1000 Sq. Ft. GFA
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****
. . oy o LT
Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Industrial (Land Uses 100-199) ne=
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

190
242
63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.99 0.44 - 2.98 0.31

Data Plot and Equation

2,500
2,000
n
kel
c
im|
e
F 1,500
1]
|_
1,000
500
0O 500 1,000 1,500 2,000 2,500 3,000
X = Number of Dwelling Units
X Study Site Fitted Curve - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.96 Ln(X) + 0.20 R?=0.92
. . oy . . LT
Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Residential (Land Uses 200-299) ne=
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Multifamily Housing (High-Rise)
(222)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 25
Avg. Num. of Dwelling Units: 372
Directional Distribution: 24% entering, 76% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.31 0.18-0.48 0.08

Data Plot and Equation

500
400
n
kel
c
im|
e
£ 300
1]
'_
200
100
0
0 500 1,000 1,500
X = Number of Dwelling Units
X Study Site — Fitted Curve - - - - Average Rate
Fitted Curve Equation: T = 0.28(X) + 12.86 R?*=0.90
N g I . . s . .
|t¢.- Trip Generation Manual 10th Edition « Volume 2: Data ¢ Residential (Land Uses 200—-299) 153
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Multifamily Housing (High-Rise)
(222)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 25

Avg. Num. of Dwelling Units: 372
Directional Distribution: 61% entering, 39% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.36 0.23-0.53 0.06

Data Plot and Equation

600

500

400

Trip Ends

T=

300

200

100

0 500 1,000 1,500
X = Number of Dwelling Units

X Study Site — Fitted Curve - - - - Average Rate

Fitted Curve Equation: T = 0.34(X) + 8.56 R?=0.96

154 Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Residential (Land Uses 200-299) ne=



Hotel
(310)

Vehicle Trip Ends vs: Employees
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 11

Avg. Num. of Employees: 183
Directional Distribution: 54% entering, 46% exiting

Vehicle Trip Generation per Employee

Average Rate Range of Rates Standard Deviation

0.89 0.52 - 1.67 0.38

Data Plot and Equation

300
X

n
kel
c
w
a 200
=
1]
'_

100

0O 100 200 300 400 500
X=Number of Employees
X Study Site — Fitted Curve - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.92 Ln(X) + 0.29 R*=0.64

Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Lodging (Land Uses 300—-399) ne=



Multiplex Movie Theater
(445)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Movie Screens:
Directional Distribution:

Movie Screens

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

5

17
51% entering, 49% exiting

Vehicle Trip Generation per Movie Screen

Average Rate

Range of Rates

Standard Deviation

13.73

9.38 - 23.69

5.87

Data Plot and Equation

Caution — Small Sample Size

400
X

300 7
(2] -
'c 7
c P <
w >/</
o -
= 7
1 e
- e X

200 s -

il X
x 7
100
0
0 5 10 15 20 25 30
X = Number of Movie Screens
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****
N g I . . .. .
|t¢.- Trip Generation Manual 10th Edition ¢ Volume 2: Data * Recreational (Land Uses 400—499)

159
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Elementary School
(520)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Employees:
Directional Distribution:

Employees

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

25

61
48% entering, 52% exiting

Vehicle Trip Generation per Employee

Average Rate

Range of Rates

Standard Deviation

1.78 0.45-3.98 1.04
Data Plot and Equation
300
0
el
C
a X
o 200
,: X )
1l ’
|_ >< / P e
X e
><>< L 7 -
X X //>/<
X 7 7 ><
100 7
. X X
2<’ ’
e e X X
X
X
X
0
0 50 100 150 200
X = Number of Employees
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****

ite=

Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Institutional (Land Uses 500-599)




General Office Building
(710)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

32

114
16% entering, 84% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates

Standard Deviation

1.15 0.47 -3.23 0.42
Data Plot and Equation
400 .
// X
X L’
x
X .

300 /0
(2] 7
-CC; ’
i X X 7
2 4
i J X
1 X 4
- .

200 4

, X
100
& X
XX
00 100 200 300 400 500 600
X =1000 Sq. Ft. GFA
X Study Site Fitted Curve - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.95 Ln(X) + 0.36 R?=0.88
it¢'- Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Office (Land Uses 700-799)

5
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Free-Standing Discount Superstore
(813)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

General Urban/Suburban
70

194

56% entering, 44% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate

Range of Rates

Standard Deviation

1.85 0.81-3.86 0.76
Data Plot and Equation
1,000
X
800
X % <
® X
e X
w600 X X
o
i x X
1
- XX
X X -
400 « X .-X X
X -
X% x-o 2 X%
_- XX
P2 Ky
X - kXX X
-7 X X X X >%§<
200 X X X K
% X X
X
00 50 100 150 200 250 300
X'=1000 Sq. Ft. GFA
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****
28 Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Retail (Land Uses 800-899) i —d
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Shopping Center
(820)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
1000 Sq. Ft. GLA:
Directional Distribution:

1000 Sq. Ft. GLA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

84

351
62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA

Average Rate

Range of Rates

Standard Deviation

0.94 0.18 - 23.74 0.87
Data Plot and Equation
1,500
7 />/<
X R X
n P -’
T 1,000 -
1] 7
.% X 7
'_
1
'_
500
X
X/
XXX
W §
00 500 1,000 1,500
X'=1000 Sq. Ft. GLA
X Study Site Fitted Curve - - - - Average Rate
Fitted Curve Equation: T = 0.50(X) + 151.78 R?=0.50
it¢'- Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Retail (Land Uses 800-899) 139
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Shopping Center
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 261

1000 Sq. Ft. GLA: 327
Directional Distribution: 48% entering, 52% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA

Average Rate Range of Rates Standard Deviation

3.81 0.74 - 18.69 2.04

Data Plot and Equation

8,000

6,000
n
el
c
1]
o
=
1
— 4,000

2,000

00 ] 500 1,000 1,500 2,000
X'=1000 Sq. Ft. GLA
X Study Site — Fitted Curve - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.74 Ln(X) + 2.89 R?=0.82
. . oy . LT
140 Trip Generation Manual 10th Edition ¢ Volume 2: Data * Retail (Land Uses 800-899) ne=
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Convenience Market with Gasoline Pumps
(853)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 69

Avg. Num. of Vehicle Fueling Positions: 6
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position

Average Rate Range of Rates Standard Deviation

23.04 5.75-57.80 11.91

Data Plot and Equation

300 X

0
2
I X
o 200 X .-
[ -
I X P
— 7
% X .- X
§ _- - % X
- X
100 X % X
g X
L -7 )4 gs
X
X
00 2 4 6 8
X = Number of Vehicle Fueling Positions
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****
N g I . . age .
|t¢.— Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Retail (Land Uses 800-899) 349
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High-Turnover (Sit-Down) Restaurant
(932)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

107
6
62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate

Range of Rates

Standard Deviation

9.77 0.92 - 62.00 7.37
Data Plot and Equation
300
X
0
el
0 X
o 200
=
1
= X
X X
>< -
X e
X X X .
100 X -3-=
X XX " %
v X X X _-X X X
Xy ><><>5<X>< DX
% X%«, X X 3K X
X % X % - X X
< % X X X
X XK, X
N XK X X X
0 5 10 15 20
X '=1000 Sq. Ft. GFA
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****
Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Services (Land Uses 900-999) i —d
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Fast-Food Restaurant with Drive-Through Window
(934)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

185

3
52% entering, 48% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation
32.67 8.17 - 117.22 17.87
Data Plot and Equation
400
X
X
300
2 v e
5 .-
o X e
= X X X .7
1] X _-
[ X XS X -7
200 X %X % X X
X %( X X e -
X %%Xxx X g X :
X X Xy s X
X{f XK DRXOXX X
X R X X
100 XSS TSR ok X K %K
XX X % X X
X%XX&X o X
X 35;%2( X X
P X X
XXX X x
% 2 4 6 8
X=1000 Sq. Ft. GFA
X Study Site - - - - Average Rate
Fitted Curve Equation: Not Given R2= ****

ite=

Trip Generation Manual 10th Edition ¢ Volume 2: Data ¢ Services (Land Uses 900-999)

159

8-15



Coffee/Donut Shop with Drive-Through Window
(937)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Mumber of Studies:

1000 5q. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

61

2
51% entering, 49% exiting

Vehicle Trip Generation per 1000 Sq. Ft.

GFA

Average Rate Range of Rates Standard Deviation
88.99 1832 - 353.57 4819
Data Plot and Equation
500
% P
400 - %
* e
£ W -7
= 300 2
n x ™ A
= b4 L7 by
XUk X%
. x
200 xix w X .t Ky
. -
ot 3w %
Xx,x* 5 ﬁ «
* e ®
100 s - * X
- *
g X
” X
DL'I 1 2 3 4 ] i
¥ = 1000 Sq. Ft. GFA
* Study Site = = = = fAyerage Rate
Fitted Curve Equation: Not Given R= Fake

13
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Table E.4 Pass-By and Non-Pass-By Trips Saturday, Mid-Day Peak Period
Land Use Code 813—Free-Standing Discount Superstore

SIZE (1,000 NO. OF PASS-BY ADJ. STREET PEAK
SQ. FT. GFA) | LOCATION | SURVEY DATE | INTERVIEWS | TIME PERIOD | TRIP (%) NON-PASS-BY TRIP (%) HOUR VOLUME | SOURCE
PRIMARY | DIVERTED | TOTAL
205 LOUE\‘(""E’ Sept.-Nov. 2007 360 12:00-4:00 pm. | 28 — - 72 6,144 651-652
216 Pasigj(e”a’ Sept.-Nov. 2007 240 12:00-4:00 p.m. 16 — _ 84 11,898 651-652
Cedar Falls,
213 A Sept.-Nov. 2007 156 12:00-4:00 pm. | 13 - - 87 7,484 651-652
204 Pueblo, CO | Sept.-Nov. 2007 300 12:00-4:00 p.m. | 11 — — 89 4,764 651-652
185 Plano, IL | Sept.-Nov. 2007 162 12:00-4:00 pm. | 18 — _ 82 3,871 651-652
217 Sheti,‘\’/)l'ga"’ Sept.-Nov. 2007 441 12:00-4:00 p.m. 22 - — 78 8,256 651-652
213 San /;r)‘zon'o' Sept.-Nov. 2007 748 12:00-4:00 p.m. 28 — — 72 12,332 651-652
Colonial X .

226 Heights, va | Sept-Nov. 2007 270 12:00-4:00 p.m. | 26 - - 74 12,995 651-652
220 Milford, PA | Sept.-Nov. 2007 123 12:00-4:00 p.m. | 26 — — 74 7,024 651-652
222 Ma’g""e’ Sept.-Nov. 2007 810 12:00-4:00 p.m. 25 — — 75 5,429 651-652

Average Pass-By Trip Percentage: 21

“—" means no data were provided

Trip Generation Handbook, 3rd Edition
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Table E.16 Pass-By and Non-Pass-By Trips Weekday, PM Peak Period
Land Use Code 853—Convenience Market with Gasoline Pumps

SIZE (1,000 WEEKDAY NON-PASS-BY TRIPS (%) ADJ. STREET
SQ. FT. SURVEY NO. OF PASS-BY PEAK HOUR
GFA) LOCATION DATE INTERVIEWS | TIMEPERIOD | TRIP(%) | PRIMARY | DIVERTED | TOTAL | VOLUME SOURCE
2.8 Louisville 1993 — 4:00-6:00 p.m. 62 11 27 38 2,875 Barton-Aschman
area, KY Assoc.
2.4 Louisville 1993 — 4:00-6:00 p.m. 58 13 29 42 2,655 Barton-Aschman
area, KY Assoc.
4.2 Louisville 1993 61 4:00-6:00 p.m. 58 26 16 42 2,300 Barton-Aschman
area, KY Assoc.
2.6 Crestwood, 1993 68 4:00-6:00 p.m. 67 15 18 33 950 Barton-Aschman
KY Assoc.
Louisville X X Barton-Aschman
37 aren Ky 1993 70 4:00-6:00 p.m. 61 16 23 39 2175 s
3.0 New Albany, 1993 80 4:00-6:00 p.m. 65 15 20 35 1,165 Barton-Aschman
IN Assoc.
23 Louisville, KY | 1993 67 4:00-6:00 p.m. 57 16 27 43 1,954 Bam’:;’gzzhma“
22 New Albany, 1993 115 4:00-6:00 p.m. 48 16 36 52 820 Barton-Aschman
IN Assoc.
Louisville . . Barton-Aschman
36 aren KY 1993 60 4:00-6:00 p.m. 56 17 27 44 2,505 aae
Seminole . . Tipton Associates
26 oL 1989 82 4:00-6:00 p.m. 73 20 7 27 — vy
Seminole . . Tipton Associates
26 oL 1989 98 4:00-6:00 p.m. 81 15 4 19 — vy
Seminole . X Tipton Associates
26 o FL 1989 115 4:00-6:00 p.m. 69 16 15 31 — iy
26 VO'“SF'ﬁ Co., 1989 98 4:00-6:00 p.m. 74 15 1 26 — Tipton 'I“rfcsoc'a‘es
24 VO'USF'i Co., 1989 38 4:00-6:00 p.m. 74 24 2 26 — Tipton 'I“rfs"c'a‘es
27 VO'USF"E‘ Co., 1989 82 4:00-6:00 p.m. 87 8 5 13 — Tipton ‘I\rfcsoc'ates
Seminole . . Tipton Associates
26 oL 1989 99 2:00-4:00 p.m. 64 28 8 36 — fivy
24 Volusia Co, 1989 38 2:00-4:00 p.m. 68 21 1 32 — Tipton Aissociates

Average Pass-By Trip Percentage: 66
“—" means no data were provided

Trip Generation Handbook, 3rd Edition
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Table E.32 Pass-By and Non-Pass-By Trips Weekday, PM Peak Period
Land Use Code 934—Fast-Food Restaurant with Drive-Through Window

SIZE ADJ.
(1,00 PASS- NON-PASS-BY TRIPS (%) STREET
SQ. WEEKDAY BY 6 PEAK
FT. SURVEY NO. OF TRIP HOUR
SEATS | GFA) LOCATION DATE INTERVIEWS TIME PERIOD (%) PRIMARY | DIVERTED | TOTAL | VOLUME SOURCE
Minn-St. " .
— -2.6 Paul MN 1987 50 3:00-7:00 p.m. 25 27 48 75 — —
Chicago . . Kenig, O’Hara,
— <5.0 suburbs. 1L 1987 80 3:00-6:00 p.m. 38 — — 62 — hmes, Flook
Chicago . . Kenig, O'Hara,
_ <5.0 suburie 1L 1987 100 3:00-6:00 p.m. 55 — — 45 — bames. Flook
Chicago . . Kenig, O'Hara,
— <5.0 subure L 1987 159 3:00-6:00 p.m. 56 — — 44 — hmns, Flook
Chicago . . Kenig, O'Hara,
— <5.0 suburbs 1L 1987 225 3:00-6:00 p.m. 48 — — 52 — Humss, Flook
Chicago . . Kenig, O'Hara,
— <5.0 subure 1L 1987 88 3:00-6:00 p.m. 35 — — 65 — s, Flook
Chicago . . Kenig, O'Hara,
— <5.0 suburbs 1L 1987 84 3:00-6:00 p.m. 44 — — 56 — Humss. Flook
- Barton-
88 13 Louiisville 1993 — 4:00-6:00 p.m. 68 22 10 32 2,055 Aschman
area, KY
Assoc.
L Barton-
120 1.9 Louisville 1993 33 4:00-6:00 p.m. 67 24 9 33 2,447 Aschman
area, KY
Assoc.
Barton-
87 42 New ﬁ\"ba”y' 1993 — 4:00-6:00 p.m. 56 25 19 44 1,632 Aschman
Assoc.
- Barton-
150 3.0 Louisville 1993 - 4:00-6:00 p.m. 31 31 38 69 4,250 Aschman
area, KY
Assoc.
— 3.1 K'SS',E"Lmee' 1995 28 2:00-6:00 p.m. 71 — — 29 — TPD Inc.
— 3.1 Apopka, FL 1996 29 2:00-6:00 p.m. 38 — — 62 — TPD Inc.
Winter . y
— 2.8 Springs, FL 1995 47 2:00-6:00 p.m. 66 — — 34 — TPD Inc.
— 43 '-"”‘JF"{O"”" 1994 304 2:00-6:00 p.m. 62 — — 38 — TPD Inc.
Altamonte
— 3.2 1996 202 2:00-6:00 p.m. 40 39 21 60 — TPD Inc.
Springs, FL
Winter Park,
— 29 1996 271 2:00-6:00 p.m. a1 a1 18 59 — TPD Inc.
FL
Oracle
— 3.3* several 1996 varies 4:00-6:00 p.m. 62 — — 38 —
Engineering

*Average of several combined studies.

Average Pass-By Trip Percentage: 50

“—" means no data were provided

Trip Generation Handbook, 3rd Edition
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Table E.38 Pass-By and Non-Pass-By Trips Weekday, PM Peak Period
Land Use Code 945—Gasoline/Service Station with Convenience Market

SIZE (1,000 VEHICLE WEEKDAY NON-PASS-BY TRIPS (%) ADJ. STREET
SQ. FT. FUELING SURVEY NO. OF PASS-BY PEAK HOUR
GFA) POSITIONS | LOCATION DATE INTERVIEWS | TIME PERIOD | TRIP (%) | PRIMARY | DIVERTED | TOTAL VOLUME SOURCE
L Barton-
0.8 8 Louisville 1993 83 4:00-6:00 p.m. 52 8 40 48 4,965 Aschman
area, KY
Assoc.
Barton-
06 8 Louisville, KY 1993 60 4:00-6:00 p.m. 53 20 27 47 1,491 Aschman
Assoc.
Barton-
0.7 10 Louisville, KY 1993 — 4:00-6:00 p.m. 57 19 24 43 1,812 Aschman
Assoc.
L Barton-
07 8 Louisville 1993 — 4:00-6:00 p.m. 72 7 21 28 2,657 Aschman
area, KY
Assoc.
L Barton-
0.7 10 Louisville 1993 — 4:00-6:00 p.m. 55 16 29 45 2,657 Aschman
area, KY
Assoc.
0.8 8 S"VERASD””W' 1992 36 4:00-6:00 p.m. 67 14 19 33 3,095 RBA
0.4 8 Dem’g"d’ 1992 46 4:00-6:00 p.m. 46 1 43 54 3,770 RBA
2.1 8 Ke”S'rI‘DQm"’ 1992 31 4:00-6:00 p.m. 52 13 35 48 1,785 RBA
1 8 S""e'MSD[J”"g* 1992 35 4:00-6:00 p.m. 54 3 43 46 7,080 RBA

Average Pass-By Trip Percentage: 56

“

—”" means no data were provided

Appendix E: Database on Pass-By, Diverted, and Primary Trips
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9svQjvrTAhXmzFQKHQnzAlsQjRwIBw&url=http://www.fdot.gov/publicinformationoffice/logo/logo.shtm&psig=AFQjCNEWYq05J78VZeTmz4h08DjGs8FE8w&ust=1495219981499488

Example 2: Applying FDOT Generalized Tables

For the following examples use the 12/18/12 FDOT Generalized Service Volume Tables to determine the
LOS along the roadway segments.

1.

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 30,000.
The roadway is a 4-lane divided state signalized arterial in an urbanized area with a posted speed
limit of 50 mph.

Answer: C

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 37,900.
The roadway is a 4-lane undivided state signalized arterial in an urbanized area with a posted
speed limit of 50 mph with exclusive left lanes.

Answer: F

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 65,100.
The roadway is a 6-lane freeway in a transition area with auxiliary lanes present in both directions.
Answer: B

What is the LOS of a roadway that has a Peak Hour directional volume of 1,530. The roadway is a
4-lane divided Highway located in a Rural Undeveloped Area.
Answer: C

What is the LOS of a roadway that has a Peak Hour Two-Way volume of 2,500. The roadway is a
4-lane divided Non-State Signalized Roadway with a posted speed limit of 30 mph located in a
transition area.

Answer: E

What is the LOS of a roadway that has an Annual Average Daily Traffic (AADT) volume of 45,000.
The roadway is a 6-lane divided state signalized arterial in an urbanized area with a posted speed
limit of 50 mph.

Answer: C

9-1



EXAMPLE 3: RATE VS EQUATION

For the following examples use the flow chart from the ITE Trip Generation Handbook to determine for
each case study if the fitted curve (equation) or average rate should be used to estimate trips, or if local
data should be collected. Then calculate the trips.

1.

Estimate the trip generation for Land Use Code 140 (Manufacturing) on a weekday during the
PM peak hour of adjacent street traffic as a function of gross floor area (GFA). Assume the site
will have 800,000 sq. ft. of GFA.

Method: Weighted Average  Answer: =800 * 0.67 =536

Estimate trip generation for Land Use Code 310 (Hotel) on weekday during the PM peak hour of
the adjacent street traffic as a function of employees. For this example, assume the hotel will
have 100 employees.

Method: Weighted Average  Answer: 100*0.89 = 89

Estimate the daily trip generation for Land Use Code 520 (Elementary School) on a weekday
during the PM peak hour for adjacent street traffic as a function of employees. For this example,
assume 70 employees.

Method: Weighted Average Answer: =70*1.78 =125

Estimate trip generation for Land Use Code 813 (Free-Standing Discount Superstore) on a
weekday during the AM peak hour of adjacent street traffic as a function of gross floor area. For
this example, assume the store size will be 180,000 sq. ft. of GFA.

Method: Weighted Average Answer: =1.85 * 180 = 333

Estimate trip generation for Land Use Code 210 (Single-Family Detached Housing) on a weekday
during the PM peak hour of adjacent street traffic as a function of Dwelling Units. For this
example, assume the number of units is 300.

Method: Fitted Curve Answer: Ln(T) =0.96 Ln(X) + 0.20 =292

Estimate trip generation for Land Use Code 090 (Park-and-Ride Lot with Bus or Light Rail Service)
on a weekday during the AM peak hour of adjacent street traffic as a function of Parking Spaces.
For this example, assume the number of spaces to be 50.

Method: Fitted Curve  Answer: Ln(T) =0.85 Ln(X) —0.07 = 26

Estimate trip generation for Land Use Code 445 (Multiplex Movie Theater) on a weekday during
the PM peak hour of adjacent street traffic as a function of Screens. For this example, assume
the number of screens to be 20.

Method: Collect Local Data  Answer:
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Example 4: Internal Capture | 2 Land Uses

KEY

GROSS TRIP GENERATION

Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office
2 Retail 180 150
2 Restaurant 45 40
- Cinema/Entertainment
Residential
Hotel
Total 225 190
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office
& Retail 16 13
= | Restaurant 13 16
(@) Cinema/Entertainment
Residential
Hotel
Total 29 29
% Reduction 14.0%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office
& Retail 164 137
) Restaurant 32 24
O Cinema/Entertainment

Residential

Hotel




Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*** BASED ON EXIT ***

(Exit) (Enter) Land Use
Land Use Office Retail | Restaurant | Cinema/Ent. | Residential | Hotel
Office Exit trips
Retail 44 multiplied
Restaurant by the
Cinema/Entertainment Origin

P.M. PEAK

percentages

Residential

Hotel

*#* BASED ON ENTER ***

(Exit) (Enter) Land Use
Land Use

Retail Restaurant | Cinema/Ent. | Residential | Hotel

Office

Enter trips

13 multiplied

Retail

Restaurant

by the

Destination

Cinema/Entertainment

P.M. PEAK

percentages

Residential

Hotel

*** MINIMUM ***

(Exit) (Enter) Land Use Total Exit
Land Use Retail | Restaurant | Cinema/Ent. | Residential Hotel

Office

Retail 13

Restaurant

Cinema/Entertainment

P.M. PEAK

Residential

Hotel

Total Enter
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Example 5: Internal Capture | 2 Land Uses

KEY
GROSS TRIP GENERATION
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
|5 Office 18 | 98
o Retail
2 Restaurant
- Cinema/Entertainment
Residential 315 185
Hotel
Total 333 283
INTERNAL TRIPS (Minimums)
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
> Office 7 2
& Retail
= | Restaurant
O Cinema/Entertainment
Residential 2 7
Hotel
Total 9 9
% Reduction 2.9%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
> Office 11 96
& Retail 0 0
) Restaurant 0 0
O Cinema/Entertainment 0 0
Residential 313 178
Hotel 0 0
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé 2 Exit trips
o. Retail multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
o. Residential 7 percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
. Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc'e 13 Enter trips
=¥ Retail multiplied
: Restaurant by the
E. Cinema/Entertainment Destination
o Residential 10 percentages
Hotel
*¥%X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
X Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
<L Office >
wi . 2
[} Retail
o Restaurant
E_ Cinema/Entertainment
Q. Residential
Hotel
Total Enter
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Example 6: Internal Capture | 3 Land Uses

KEY

GROSS TRIP GENERATION

Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office 56 | 294
2 Retail 186 178
2 Restaurant
- Cinema/Entertainment
Residential 189 111
Hotel
Total 431 583
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office 8 21
& Retail 34 50
= | Restaurant
(@) Cinema/Entertainment
Residential 52 23
Hotel
Total 94 94
% Reduction 18.5%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office 48 | 273
& Retail 152 128
| Restaurant
O Cinema/Entertainment
Residential 137 88
Hotel
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé >9 6 Exit trips
o. Retail 46 multiplied
C Restaurant by the
E. Cinema/Entertainment Origin
o. Residential 4 47 percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
. Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc'e 8 Enter trips
o Retail 87 multiplied
O Restaurant by the
E. Cinema/Entertainment Destination
o Residential 32 19 percentages
Hotel
*¥%X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
< Office 15 6
wl . 21
a. Retail 4 46 50
o Restaurant
E_ Cinema/Entertainment
Q. Residential 4 19
Hotel
Total Enter 8 34
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Example 7: Internal Capture | 3 Land Uses

KEY

GROSS TRIP GENERATION

Daily A.M. Peak P.M. Peak
Land Use Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
= Office 56 | 60
2 Retail
2 Restaurant 40 20
- Cinema/Entertainment
Residential 284 217
Hotel
Total 380 296
INTERNAL TRIPS (Minimums)
Daily A.M. Peak P.M. Peak
Land Use Hour Hour
= Enter | Exit | Enter | Exit | Enter | Exit
- Office 10 2
& Retail
= | Restaurant 7 5
(@) Cinema/Entertainment
Residential 5 15
Hotel
Total 22 22
% Reduction 6.5%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
= Office 46 58
& Retail
) Restaurant 33 15
O Cinema/Entertainment
Residential 279 202
Hotel




Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 20% 4% 0% 2% 0%

o Retail 29% 4% 26% 5% | FromITE
. Restaurant 3% 8% 18% 7% Trip
E - - . . . . o Generation

- Cinema/Entertainment 2% 21% 31% 8% 2% Handbook

a. Residential 4% 42% 21% 0%

Hotel 0% 16% 68% 0%

Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
S Office 8% 2% 1% 4% 0%

o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Trip.
E - - . o ™, oY Generation

- Cinema/Entertainment 6% 4% o () Handbook
o Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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*+% BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬁcé 2 1 Exit trips
o Retail multiplied
. Restaurant 1 by the
E. Cinema/Entertainment Origin
o. Residential 9 45 percentages
Hotel
*%* BASED ON ENTER ***
(Exit) (Enter) Land Use
. Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offlc'e ! 11 Enter trips
o Retail multiplied
0 Restaurant 17 45 by the
E. Cinema/Entertainment Destination
o Residential 32 6 percentages
Hotel
*¥%X MINIMUM ***
(Exit) (Enter) Land Use Total Exit
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
< Office 1 1
wi : 2
[} Retail
o Restaurant
E_ Cinema/Entertainment
Q. Residential
Hotel
Total Enter
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Example 8: Pass-By-Trips

For the following examples use the provided pass-by pages from the ITE handbook to determine the
pass-by percentage.

1. Land Use Code 813 — Free Standing Discount Superstore, Saturday, Mid-Day Peak Period.
Answer: 21%

2. Land Use Code 853 — Convenience Market with Gasoline Pumps, Weekday, PM Peak Period.
Answer: 66%

3. Land Use Code 934 — Fast-Food Restaurant with Drive — Through Window, Weekday, PM Peak
Period.
Answer: 50%

4. Land Use Code 945 — Gasoline/Service Station with Convenience Market, Weekday, PM Peak
Period.

Answer: 56%

For the following example apply pass by. The land use is a fast-food restaurant with a drive through
window. The PM peak hour od adjacent street traffic is being analyzed. Fill in the blank:

Land Use Land Use | Independent | Average | Total Trip | Entering Exiting
Code Variable Rate Trips Trips

Fast-Food Restaurant with

4 1,200 ft? 2.67 2 1
Drive-Through 93 2001t 32.6 39 0 ?
Pass By 20 10 10

External Trips New to the System 19 10 9

9-15



Workbook Example Analysis 1

MIXED USE DEVELOPMENT SEGMENT ANALYSIS
ANSWER KEY

Proposed Land uses:
Convenience Market with Gasoline Pumps (8 pumps)
General Office (100,000 square feet)
High-Turnover (Sit-Down) (5,700)
Fast-Food Restaurant with Drive-Through Window (7,500)

TRIP GENERATION

Trip Generation PM Peak Period Calculation

Land Use | Independent . Entering . .
Land use Code Variable Average Rate | Total Trips s Exiting Trips
Conven/en%'e Market with 853 16 ft.,u.elmg 23.04 368 184 184
Gasoline Pumps positions
General Office 710 100,000 ft? 1.15 115 19 96
High-Turnover (Sit-Down) 932 5,700 ft2 9.77 56 35 21
Restaurant
5 i Drive-
Fast-Food Restaura.nt with Drive 934 7,500 ft2 3267 245 127 118
Through Window
Gross Total Trips 784 365 419

INTERNAL CAPTURE REDUCTION

Through the methodology meeting it was determined that the internal capture reduction would be
capped at 15%.

Internal Capture Trips External Trips
Land use Entering Exiting Entering | Exiting Total
Trips Trips Trips Trips Trips
Conven/enc':e Market with )8 )8 156 156 312
Gasoline Pumps
General Office 3 14 16 82 98
High-Turnover (Sit-Down) 5 3 30 18 48
Restaurant
Fast-Food Restaurant with Drive-
T e 19 18 108 100 208
Totals 55 63 310 356 666
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PASS-BY TRAFFIC

Pass-By Reduction

Land Use Pass-By Trip Total Pass-By Pass—.By Pass-By
Land use . Entering e .
Code Percentage Trips ] Exiting Trips
Trips
1 Mark jith
Conven/em':e arket wit 853 66% 206 103 103
Gasoline Pumps
General Office 710 - - - -
High-Ti jt-
igh-Turnover (Sit-Down) 932 43% 21 10 11
Restaurant
Fast-Food Restaurant with Drive- o
Through Window 934 50% 104 52 52
Total Calculated Pass-By 331 165 166
Pass-By Check PM Peak:
North-South Roadway: 855+906 = 1,761 — o
East-West Roadway: 1,523+1,804 = 3,327
Shared Volume: 319 + 272 =591 - ‘ P
1,761 + 3,327 — 591 = 4,497 J “
10% of 4,497 = 450 - Peak Hour Factor t S
The calculated pass-by is less/more? 1043 wp 0.99 —
1523 161 ¥ & 53 1540
" —‘ ) f r> s
‘, 764

Project Trip Summary
Total Trips | Entering Trips Exiting Trips
Gross Total Trips 784 365 419
Internal Capture Reduction 118 55 63
External Trips 666 310 356
Pass-By Reduction 331 165 166
Net New External Trips 335 145 190
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SEGMENT ANALYSIS

Segments that are significantly impacted by the proposed development will be analyzed. For this
example, the roadways where the development traffic makes up 3% or more of the maximum
service volume at the adopted level-of-service standard during the PM peak hour will be
included in the analysis.

Segment Study Area Determination

Prafae: Project Dir. Ngw %
No. of PHPD Dist. PI‘O‘JECt Significant
Roadway Segment Lanes Serv. Trips
Vol NB/ | SB/ | NB/ | SB/ | NB/ | SB/ | NB/ | SB/ Study
EB | WB EB | WB EB | WB| EB | WB Segment
9 Street
SR 50/Colonial Drive to Story Road 2 713 1% 1% | Out In 2 1 0% 0% No
Story Road to SR 438/Plant Street 2 713 3% 3% | Out In 6 4 1% 1% No
Dillard Street
Beard Road to SR 50 4 1,530 | 11% | 11% | In Out | 16 21 | 1% 1% No
SR 50 to Project Entrance 4 1,530 | 15% | 35% In Out 22 67 1% 4% Yes
Project Entrance to SR 438 4 1,530 | 25% | 25% | Out In 48 36 3% 2% Yes
SR 438 to Story Road 4 1,530 | 15% | 15% | Out In 29 22 | 2% 1% No
Story Road to Book Street 4 1,530 | 10% | 10% | Out In 19 15 1% 1% No
Segment Analysis
2020 New Project Total Trips
PHPD .
Roadway Segment ARG Serv. Background. Trips Deficiency
Lanes Vol NB/ SB/ | NB/ | SB/ NB/EB | SB/WB
EB WB EB WB
Dillard Street
SR 50 to Project Entrance 4 1,530 | 1,000 | 1,021 | 22 67 1,022 1,088 No
Project Entrance to SR 438 4 1,530 | 1,100 | 1,021 | 48 36 1,148 1,057 No
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Workbook Example Analysis 2

KEY
Land Uses:
High Rise Apartment - 464 Units
Retail (Shopping Center) — 7,000 square feet
Analysis Period

AM Peak Hour
PM Peak Hour
Trip Generation

Fill in the table below and determine if you should use the equation or the rate and then calculate
trip generation

Available Trip Generation Average Rates and Equation

Land Independent
Land use Use p. Average Rate Equation R? Method Used
Variable
Code
High-Rise Apartment 222 Units 0.31 T=0.28(X) +12.86 0.90 Equation
S
<
Retail (Shopping Center) 820 Square Feet 0.94 T=0.50(X) +151.78 0.50 Equation
High-Rise Apartment 222 Units 0.36 T =0.34(X) +8.56 0.96 Equation
S
a L =0.74LN .
Retail (Shopping Center) 820 Square Feet 3.81 n(T) ggg (X) + 0.82 Equation
Trip Generation — Used Rate for these for simplicity
AM PM
Land Size and
Land use Use . IN ouT Total IN OUT | Total
Units
Code
High-Rise Apartment 222 464 Units 35 109 144 102 62 167
Retail (Shopping Center) | 820 7,000 ft? 4 3 7 13 14 27
Totals 39 112 151 115 79 194
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Use attached Internal Capture Sheets

AM Internal Trips | PM Internal Trips
Land use IN ouT IN ouT
High-Rise Apartment 1 1 5 14
Retail (Shopping Center) 1 1 14 5
External Trips
AM Trips Trip Generation Internal Trips External Trips
Land use IN ouT IN ouT IN ouT Total
High-Rise Apartment 35 105 1 1 34 104 i
Retail (Shopping Center) 19 12 1 1 18 11 i
Totals 54 117 2 2 52 115 -
PM Trips Trip Generation Internal Trips External Trips
Land use IN ouT IN ouT IN ouT Total
. . 93 49 -
High-Rise Apartment 98 63 5 14
: ; 34 48 -
Retail (Shopping Center) 48 53 14 5
Totals | 146 116 18 18 127 97 -
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Multimodal Reduction

Within the Central Business District (CBD) where the project is proposed, the recommended transit
reduction is approximately 23 percent, and the recommended pedestrian reduction is 10 percent. Taken
together, a 33 percent multimodal reduction was applied to the estimated number of external trips

during both the morning and evening peak hours.

AM Trips External Trips Multimodal Trips | Net New External Trips
Land use IN ouT IN ouT IN OUT | Total
. . 23 70 -
High-Rise Apartment 34 104 11 34
, , 12 7 g
Retail (Shopping Center) 18 11 6 4
Totals = 1 17 38 = 90 )
PM Trips External Trips Multimodal Trips | Net New External Trips
Land use IN ouT IN ouT IN OUT | Total
93 49 62 33 -
High-Rise Apartment 31 16
. . 34 48 23 32 -
Retail (Shopping Center) 11 16
127 97 85 65 =
Totals 42 32
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Workbook Example Analysis 2 | Internal Capture

GROSS TRIP GENERATION
_ A.M. Peak P.M. Peak
Land Use Daily Hour Hour
Enter | Exit | Enter | Exit | Enter | Exit
g Office
2 Retail 19 12 48 53
2 Restaurant
= Cinema/Entertainment
Residential 35 105 98 63
Hotel
Total 54 117 146 116
INTERNAL TRIPS (Minimums)
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
- ) Office
& Retail 1 1 5 | 14
- Restaurant
o Cinema/Entertainment
Residential 1 1 14 5
Hotel
Total 2 2
% Reduction 2.3% 14.5%
EXTERNAL TRIPS
. A.M. Peak P.M. Peak
Land Use Daily Hour Hour
- Enter | Exit | Enter | Exit | Enter | Exit
- ) Office
& Retail 18 11 43 39
) Restaurant
(@] Cinema/Entertainment
Residential 34 104 84 58
Hotel

FDOT
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

A.M. PEAK

Generation

Origin Destination Land Use
Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
Office 63% 0% 1% 0%
Retail 13% 0% 14% 0%
Restaurant 31% 0% 4% 3%
Cinema/Entertainment 0% 0% 0% 0% 0%
Residential 2% 1% 20% 0%
Hotel 75% 14% 9% 0%

From ITE
Trip

Handbook

Table 6.2 Unconstrained Internal Person Trip Capture Rates

for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)

A.M. PEAK

Origin Destination Land Use

Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
Office 32% 23% 0% 0% 0%
Retail 50% 0% 2% 0%

Restaurant 14% 0% 5% 4%

Cinema/Entertainment 0% 0% 0% 0%

Residential 3% 17% 20% 0%

Hotel 3% 4% 6% 0%

FDOT

From ITE
Trip
Generation
Handbook
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+++ BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office Exit trips
(=3 Retail 2 multiplied
0 Restaurant by the
E_ Cinema/Entertainment Origin
< Residential 1 percentages
Hotel
*** BASED ON ENTER ***
(Exit) (Enter) Land Use
. Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office Entertrips
Q. Retail 1 multiplied
: Restaurant by the
E_ Cinema/Entertainment Destination
< Residential 2 percentages
Hotel
%% MINIMUM ***
(Exit) (Enter)Land Use Total Exit
o Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential Hotel
< Office
Ial.l- Retail
] Restaurant
E Cinema/Entertainment
D: Residential
Hotel
Total Enter

FDOT
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Table 6.1 Unconstrained Internal Person Trip Capture Rates

for Trip Origins within a Mixed-Use Development (P.M. Peak Hour)

FDOT

Origin Destination Land Use
v Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Office 4% 0% 2% 0%
o Retail 29% 4% 26% 5% | FromITE
0 Restaurant 3% 8% 18% 7% Genzrrlgtion
E. Cinema/Entertainment 2% 21% 31% 8% 2% Handbook
o Residential 4% 42% 21% 0%
Hotel 0% 16% 68% 0%
Table 6.2 Unconstrained Internal Person Trip Capture Rates
for Trip Destinations within a Mixed-Use Development (P.M. Peak Hour)
Origin Destination Land Use
v Land Use Office | Retail | Restaurant | Cinema/Ent. | Residential | Hotel
<L Office 8% 2% 1% 4% 0%
o Retail 29% 26% 46% 17% | FromITE
. Restaurant 30% 32% 16% 71% Genzrr';’tion
E_ Cinema/Entertainment 6% 4% 3% 4% 1% Handbook
(= Residential 57% 10% 14% 0%
Hotel 0% 2% 5% 0%
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**%* BASED ON EXIT ***

(Exit) (Enter) Land Use
4 Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Offle: Exit trips
o Retail 14 multiplied
] Restaurant by the
E_ Cinema/Entertainment Origin
o Residential 26 percentages
Hotel
*** BASED ON ENTER ***
(Exit) (Enter) Land Use
4 Land Use Retail | Restaurant | Cinema/Ent. | Residential | Hotel
5 Ofﬂc? Enter trips
Q. Retail 45 multiplied
: Restaurant by the
E. Cinema/Entertainment Destination
Q. Residential 5 percentages
Hotel
**X MINIMUM ***
(Exit) (Enter)Land Use Total Exit
o Land Use Retail | Restaurant | Cinema/Ent. | Residential Hotel
< Office
LL .
(¥ Retail 14
0 Restaurant
E. Cinema/Entertainment
(a1 Residential
Hotel
Total Enter

FDOT
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