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Agenda
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O F  S E R V I C E

C O N T A C T  I N F O



Credits Information

Certificates will be distributed 
through email.

Your participation will be recorded 
by GoToWebinar.

• You will need to attend to the entire 
webinar with the unique link provided by 
GoToWebinar.



Recorded webinars and presentation material will be 
posted on the Systems Implementation Office website:

 
https://www.fdot.gov/planning/systems/systems-management/trainings-webinars

Webinar Material

https://www.fdot.gov/planning/systems/systems-management/trainings-webinars


What organization do you represent?

F D O T
L o c a l  

G o v e r n m e n t
P r i v a t e  F i r m O t h e r



Statewide Mult imodal  Access Management And 
Transportation Site Impact

Webinar #1

Multimodal Site Impact Analysis

Webinar #2

Multimodal Quality Level of 
Service

Webinar #3

Multimodal Access 
Management

Webinar #4

Trip Generation Research on 
High-Volume Fast-Food 

Restaurants and Coffee Shops

W E B I N A R  S E R I E S  2 0 2 3 - 2 0 2 4

Tu e s d ay,  A u g u s t  1 5 ,  2 0 2 3 Tu e s d ay,  N o v e m b e r  1 4 ,  2 0 2 3 Tu e s d ay,  F e b r u a r y  2 0 ,  2 0 2 4 Tu e s d ay,  M ay  2 1 ,  2 0 2 4



Webinar #2

Multimodal Quality Level of Service

Statewide Mult imodal  Access Management And 
Transportation Site Impact

W E B I N A R  S E R I E S  2 0 2 3 - 2 0 2 4

T o d a y ’ s  W e b i n a r

M u l t i m o d a l  Q u a l i t y  
L e v e l  o f  S e r v i c e

T u e s d a y ,  N o v e m b e r  1 4 ,  2 0 2 3

2 : 0 0 P M  –  3 : 3 0 P M

C r e d i t s :  1 . 5



How familiar are you with Multimodal Quality/Level of Service?

V E RY  FA M I L I A R S O M E W H AT  FA M I L I A R

N OT  FA M I L I A R



Quality/Level of Service and Level 
of Traffic Stress

Statewide Access Management and Traffic Site Impact 
Webinar Series 2023-2024



Agenda

Automobile Level of Service 

• MMDQLOS Handbook Changes between 2020-23

• Definitions

• LOS Letter Grades

• LOS Target Policy

Generalized Service Volume Tables

• What They Are

• How They Are Developed

• How To Select And Use The Tables

EXAMPLES

Bicycle and Pedestrians Levels of Traffic Stress

• Overview

• Background

Bicycle and pedestrian Level of Traffic Stress

• LTS Descriptions

• Bicycle and Pedestrians LTS Inputs

• Level of Traffic Stress Flowcharts

EXAMPLES



Multimodal Quality/Level of 
Service Handbook

R e t i t l e  a n d  
R e o r ga n i z e d

C o n t e x t  
C l a s s i f i c a t i o n

B i k e  a n d  Pe d  
L e v e l  o f  T r a f f i c  

S t r e s s

H i g hwa y  
C a p a c i t y  
M a n u a l  

M e t h o d o l o g y



Definitions 

Quality of Service

• A traveler-based assessment of how well a 
service or facility is operating

Level of Service 

• A quantitative stratification of the “quality of 
service” of a service or facility into six letter 
grade levels with “A” describing the highest 
quality and “F” describing the lowest quality

Multimodal 

• More than one highway mode (auto, bicycle, 
bus, pedestrian, truck)



Definitions 
Capacity

• The maximum number of vehicles that can 
pass a point during a specified time period 
under prevailing roadway, traffic, and control 
conditions

Maximum Service Volumes

• The highest number of vehicles for a given 
level of service 

Generalized Planning 

• A broad type of planning application that 
includes statewide analyses, initial problem 
identification, and future year analyses



Depictions of 
Levels of Service 

Free Flow A
Reasonably Free 
FlowB

Stable OperationsC

Unstable OperationsD

Extremely UnstableE

BreakdownF
Source: Performance Evaluation of a ‘Priority-Controlled’ Intersection Converted to Signal-Controlled Intersection, Ezenwa Chinenye Amanamba, Vol:10, No:7, 2016



Level of Service Target 
Policy 

Policy No 000-525-006
• Effective April 2017

• Reviewed August 2019



Why don’t we build for LOS A?

Larger lanes

More lanes

Higher speeds

Less space for bike and pedestrian facilities

Unfavorable conditions for speed reduction 
and bike and ped user comfort





Generalized Service Volume Tables 
What are they? 

The Multimodal 
Q/LOS Handbooks 
main generalized 

planning tool

It shows maximum 
service volumes for each 

letter grade based on 

Averaged Variables

Area Type

Context Classification

Other Defaults



The HCM is the most widely recognized and 
acceptable analysis tool for 

motorized vehicles.

Generalized Service Volume Tables 
How were they developed? 



Generalized Service Volume Tables 
How were they developed? 

Based on the Highway Capacity Manual (HCM) 
methodologies using Highway Capacity Software (HCS) 

analysis
Highway Capacity 
Manual

Statewide/National 
Defaults

Highway Capacity 
Software 

Maximum Service 
Volumes



Defaults

Signal Density Lane Width Median Type

Cycle Length 
Peak Hour 

Factor
Directional 

Factor 

K Factor Shoulder Width g/c Ratio

Posted Speed 
Limit

Shoulder Width

The generalized planning tool used in the Quality Level of 
Service Handbook uses many defaults including…

Source: Alexander Sparteni / Getty Images



Defaults



Generalized Planning 

Generalized planning is 
imprecise in nature:

In generalized planning, one solution fits 
for multiple planning scenarios.

Free Flow

Increased 
congestion

 

Failure



Generalized Planning 

Note: Other operational 
analysis tools are more 
complex and precise but may 
be time-intensive and costly.



When to use generalized planning

• Planning level analysis 

• Widescale analysis

• Long range planning studies

• Quick comparison of alternatives 

When not to use generalized planning

• Where precision is required

• Where the facility exceeds capacity





FREEWAYS

High speed multilane 
facility with limited access

UNINTERRUPTED 
FLOW HIGHWAYS

Non-freeway facilities with 
signalized intersection 
spacing > two miles

ARTERIALS

Interrupted flow facilities 
have fixed causes of delay 
with average spacing less 
than or equal to two miles

R
o

ad
w

ay
 T

yp
e

Determine your roadway type



Higher stratification than area types

8 context classifications applied to 
highways and arterials 

An implementation of complete streets and 
supporting system towards target zero 

Context classification has 

been applied to highway 

and arterials generalized 

service volume tables

C
o

n
te

xt
 C

la
ss

if
ic

at
io

n
For arterials, determine your context classification 

C1- Natural C2- Rural C2T- Rural Town C3R- Suburban 
Residential

C4-Urban General C5- Urban Center C6- Urban CoreC3C- Suburban 
Commercial



What is 
context 
classification?

A classification system which considers land use, 
connectivity and other factors. Useful in the 
implementation of complete streets.

How do we 
determine 
context 
classification?

You can find context classification defined in: 

• RCI with feature code 126

• On Connect Ped

• The guidance included in the Complete Street's 
Guidebook table 2

C
o

n
te

xt
 C

la
ss

if
ic

at
io

n

C1- Natural C2- Rural C2T- Rural Town C3R- Suburban 
Residential

C4-Urban General C5- Urban Center C6- Urban CoreC3C- Suburban 
Commercial

MORE RURAL MORE URBAN



Rural Area

• Population of less than 5,000

Core Urbanized Area

• Population of 1,000,000 or more

Urbanized Area 

• Other urbanized areas with a 
population of 50,000 or more

Transitioning Area

• Transitioning from rural into 
urbanized areas

A
re

a 
Ty

p
e

For freeways, determine your Area Type



Starting point D factor applied K and D factor applied 

Choose your column and row based on the information you have available 
and the question you are trying to answer 

Ta
b

le
 L

ay
o

u
t 

Directional Distribution Factor

• The percentage of the total, two-way peak hour traffic that occurs in the peak 
direction.

K Factor

• The proportion of AADT that occurs during the peak hour.



A
d

ju
st

m
e

n
t 

Fa
ct

o
rs

Apply adjustment factors if applicable  

Adjustment factors are included to account for a roadway characteristics that vary significantly from the 
averages used in the tables. These adjustments should be applied to the service volumes on the tables.

L I M I T E D  A C C E S S

Auxiliary 
Lanes

+20,000

Ramp 
Metering

 1.05



Two lane 
undivided 

with no 
exclusive 
left turn

Adjustment factors are included to account for a roadway characteristics that vary significantly from the 
averages used in the tables. These adjustments should be applied to the service volumes on the tables.

A R T E R I A L S

A
d

ju
st

m
e

n
t 

Fa
ct

o
rs

Apply adjustment factors if applicable  

Two lane 
divided 

with 
Exclusive 
Left Turn 

Lane

Exclusive 
Right Turn 

Lane

Multilane 
Undivided 

With 
Exclusive 
Left Turn 

Lane 

Multilane

undivided 
No 

Exclusive 
Left Turn 

Lane

One Way 
Facility

0.8 1.05 1.05 0.95 0.75 0.60
FHWAhighways.gov

Two lane 
undivided 

with no 
exclusive 
left turn



A
d
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m
e

n
t 

Fa
ct

o
rs

Apply adjustment factors if applicable  

Adjustment factors are included to account for a roadway characteristics that vary significantly from the 
averages used in the tables. These adjustments should be applied to the service volumes on the tables.

H I G H W A Y S

One Way 
Facility 2 

Lanes 
Divided

 

2 Lane 
Divided 

Roadway 
with Exclusive 

Left Turn

Multilane 
Undivided 

with Exclusive 
Left Turn 

Multilane 
Undivided 

without 
Exclusive Left 

Turn 

1.05 0.95 0.75



A
d
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st

m
e

n
t 

Fa
ct

o
rs

Apply adjustment factors if applicable  

Adjustment factors are included to account for a roadway characteristics that vary significantly from the 
averages used in the tables. These adjustments should be applied to the service volumes on the tables.

N O N - S T A T E

One Way 
Facility 2 

Lanes 
Divided

 

This Photo by Unknown Author is licensed under CC BY-SA

Non-State-Owned Facility

0.9

https://www.flickr.com/photos/beger/2336130034/
https://creativecommons.org/licenses/by-sa/3.0/


Type of problems you can solve for with 
the GSVTs

Determine LOS based on number of lanes and volume 

Determine growth allowable before reaching a 
particular level of service 

Determine number of lanes required for level of 
service given a volume 



EXAMPLES USING 
TABLES



EXAMPLE 1
I-10/SR 8, D2

What is the LOS of a 4-lane 

limited access roadway 

within a rural area? It has an 

AADT of 39,500.



AADT: 39,500

Context class: N/A

Roadway type: LA

Area type: Rural

Number of lanes: 4 lanes

What is the Level of service?

a) LOS A

b) LOS B

c) LOS C

d) LOS D



LOS C



EXAMPLE 2
SR-820 / Pines 
Blvd, D4

What is the maximum AADT to 

maintain LOS D for this 

roadway? The context 

classification is 3CR. It is an 

arterial with 4 lanes. There is 

an exclusive right turn lane.



AADT: ?

Context class: C3R

Roadway type: arterial

Number of lanes: 4

Level of service: D

Features right turn lanes

What is the adjustment

factor we are using? 

a) 1.05

b) 0.80

c) 0.90

d) 0.75



39,16537300 × 1.05 =
MSV for level of service D on a 4-lane 

facility with exclusive right turn lanes?



Example 3
Colonial Dr from SR 
527 to Summerlin 
Av, D5

What is the LOS of a 4-lane arterial 

with a context classification C4 

and an AADT of 41,000? 



AADT: 41,000

Context class: C4

Roadway type: arterial

Number of lanes: 4 lanes



LOS F

How can we achieve LOS D 

or better on this facility?

a) Add exclusive left turn

b)  Add exclusive right turn 

c) Add a lane on both sides

d) Both a and b 

AADT: 41,000

Context class: C4

Number of lanes: 4 lanes



Example 4
Ingraham Highway, D4

What is the growth allowable of 

2-lane highway with a context 

classification C2 and AADT of 

2,600, before reaching LOS C? 



AADT: 2,600

Context class: C2

Roadway type: highway

Number of lanes: 2 lanes

What is the growth allowable before 

reaching LOS C?

a) 2,600

b) 11,400

c) 5,600



8200-2600=5600



Bicycle and Pedestrian Level 
of Traffic Stress 

As outlined in the Multimodal Quality/Level of Service 
Handbook 2023



POLL  

How familiar are you with Level of Traffic Stress?

Not Familiar Somewhat Familiar Very Familiar 



Overview/Background

Bike and Ped quality of service is not based on 
level of service but instead on Level of Traffic 

Stress (LTS)

LTS provides a simple methodology that works 
with easily obtainable inputs

Based on methodology developed in 2012 by 
the Minneta Transportation Institute at San 

Jose State University

Source: Miami Herald

Overview/Background  



What is level of traffic stress?

• Level of traffic stress or LTS, measures the quality of service for pedestrians and 
bicyclists (BLTS, PLTS).

• The scale is defined by the type of user that find the facility comfortable. Levels 
1 being the most comfortable for most users and 4 being the most 
uncomfortable for most user.

• LTS applies to context classifications C2T, C3C, C3R, C4, C5, C6.



Level of Traffic Stress as a Measure of Quality of Service 

A traveler-based/user’s perception of how well a transportation service or facility 
operates. 

What it is not

• A measure of safety

• A measure of ADA accessibility

How may it be used 
in FDOT

• For QLOS handbook, to evaluate 

a facility and the performance of 

the system at a high level 

• Assist in determining needs

• Compare alternatives



LT
S 

Le
ve

ls
BLTS 1

Most children can use confidently.

BLTS 2
Will be tolerated by most adults.

BLTS 3

Tolerated by confident cyclists who still 
prefer having their own dedicated space for 
riding.

BLTS 4

Tolerated only by those with limited route 
or mode choice or cycling enthusiasts that 
choose to ride under stressful conditions. 



LT
S 

Le
ve

ls
PLTS 1

Suitable for all users including teenagers traveling alone, 
the elderly, and people using a wheeled mobility device. 
People feel safe and comfortable on the pedestrian facility 
and all users are willing to use the facility. 

PLTS 2

All users can use the facility and most users are willing to 
use the facility. 

PLTS 3

Some users are willing to use this facility, but others may 
only use the facility when there are limited route and 
mode choices available.

PLTS 4

Difficult or impassible by a wheeled mobility device or 
users with other limitations in their movement and most 
likely used by users with limited route and mode choice. 



BLTS INPUTS

Bicycle 
Facility 

Type

Bicycle 
Facility 
Width

Posted 
Speed

Separation 
From Traffic

AADT Land Use
On street 
parking

Buffered 
lane 

B
ic

yc
lis

t 
Le

ve
l o

f 
Tr

af
fi

c 
St

re
ss



Sharrow Marked Shoulder/Paved 
shoulder

Separated Bike Lane



PLTS Inputs 

Existence of a 
Sidewalk

Sidewalk 
Continuity

Sidewalk 
Width

Posted Speed
Lateral 

Separation
Vertical 

Separation

Pe
d

es
tr

ia
n

 L
ev

el
 o

f 
Tr

af
fi

c 
St

re
ss



Types of Separation 



• Delay at intersections

• Network connectivity

• Pavement condition

• Driveway density

• Lighting

Level of Traffic Stress Considerations 

LTS considers a few important factors 

that allow a quick simple analysis, it does 

not include some other important factors 

such as:

Note: This is the first iteration of the Level of Traffic Stress Flowcharts by FDOT. 

Through user experience and data availability over time, the flowcharts will continue to be improved



Bungalower.com







LT
S 

N
o

te
s:

• This chart does not constitute a standard and should be used 

only for general planning applications. 

• For both BLTS and PLTS, scores are calculated separately for 

each side of the road, and the higher (more stressful) value is 

assigned as the overall score for the segment.



If the sidewalk width is 

less than or equal to 5 

feet, increase the PLTS 

by 1.

Separation is defined by 

space between the 

outside vehicular travel 

lane and sidewalk

Vertical separation 

includes tubular markers, 

islands, on-street 

parking, rigid barriers, 

and landscaping.

Sidewalk space over 6 

feet can be evaluated 

as part of the 

separation.

Pe
d

es
tr

ia
n

 L
TS

 N
o

te
s:



B
ic

yc
le

 L
TS

 N
o

te
s:

If there is both a separated bicycle lane, 

shared use path or urban side path and a 

bicycle lane, marked shoulder, or paved 

shoulder, evaluate the facility as 

having a shared use path.

Jacksonville, E City



POLL

What is the minimum width of the sidewalk 
before it experiences a traffic stress increase 
of one LTS point?

A) 6

B) 5

C) 4

D) 7



EXAMPLES USING 
FLOWCHARTS



EXAMPLE 1

SR 441, VOLUSIA COUNTY

Bicycle Facility: None

Sidewalk: One side

Sidewalk Width: 4 ft

Posted Speed: 40 mph

AADT: 5.8 K



Sidewalk: One side

Sidewalk Width: 4 ft

Posted Speed: 40 mph



Sidewalk: One side

Sidewalk Width: 4 ft

Posted Speed: 40 mph

Plus 1 LTS due to 5 ft or 

less sidewalk width

PLTS = 4



Bicycle Facility: None

Posted Speed: 40 mph

AADT: 5.8 k 



Bicycle Facility: None

Posted Speed: 40 mph

AADT: 5.8 k 

BLTS = 4



EXAMPLE 2 

US 1, BROWARD COUNTY

Bicycle Facility: Marked shoulder

Sidewalk: Both sides

Sidewalk Width: 7 ft

Posted Speed: 35 mph

AADT: 33 K



POLL

Is there separation present (lateral) for the sidewalk on this facility?

A) Yes

B) No 



Sidewalk: Both sides

Sidewalk Width: 7 ft

Posted Speed: 35 mph



Sidewalk: Both Sides

Sidewalk Width: 7 ft

Posted Speed: 35 mph

PLTS=2 



Bicycle Facility:
Marked shoulder

Posted Speed: 
35 mph

AADT:
 33 k 



Bicycle Facility:
Marked shoulder

Posted Speed: 
35 mph

AADT:
 33 k 

BLTS = 3



Bicycle Facility: Marked bicycle lane

Sidewalk: Both sides

Sidewalk Width: 5 ft

Posted Speed: 35 mph

AADT: 12 k 

EXAMPLE 3

N BLAIRE STONE RD, LEON 
COUNTY



Sidewalk: Both sides

Sidewalk Width: 5 ft

Posted Speed: 35 
mph



Sidewalk: Both sides

Sidewalk Width: 5 ft

Posted Speed: 35 
mph

Minus 1 LTS due to 5 
ft or less sidewalk 

width

PLTS =2 



Bicycle Facility:
Marked bicycle lane

Posted Speed: 
35 mph

AADT:
 12 k 



Bicycle Facility:
Marked bicycle lane

Posted Speed: 
35 mph

AADT:
 12 k 

BLTS = 3



CONTACT INFO

Gina.Bonyani@dot.state.fl.us Jenna.Bowman@dot.state.fl.us

Karla.Matos@dot.state.fl.us

mailto:Gina.Bonyani@dot.state.fl.us
mailto:Jenna.Bowman@dot.state.fl.us
mailto:Karla.Matos@dot.state.fl.us
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