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MEMORANDUM
MONROE COUNTY PLANNING & ENVIRONMENTAL RESOURCES DEPARTMENT

To:

Monroe County Planning Commission

Through:

Emily Schemper, AICP, CFM, Senior Director of Planning and Environmental
Resources

From:

Cheryl Cioffari, AICP, Assistant Director of Planning
Mayté Santamaria, Senior Planning Policy Advisor

Date:

March 24, 2021

Subject:

An ordinance by the Monroe County Board of County Commissioners amending Policy
301.1.2 of the 2030 Monroe County Comprehensive Plan to reflect the U.S. 1 LOS Task
Force Recommendations to the BOCC on the level of service methodology. (File #2020193)

Meeting:

April 28, 2021

I.

REQUEST
The Monroe County Planning & Environmental Resources Department is proposing amendments to
the 2030 Comprehensive Plan, to amend Policy 301.1.2 to reflect the 2020 U.S. 1 LOS Task Force
Recommendations to the BOCC on the level of service methodology, adopted pursuant to Resolution
64-2021 on February 17, 2021.

II.

BACKGROUND INFORMATION
The Monroe County Comprehensive Plan and Land Development Code (LDC) require that all
development and redevelopment taking place within unincorporated Monroe County do not result in
a reduction of the level of service requirements, including transportation facilities.
The County has adopted level of service (LOS) standards for roads, particularly US Highway 1,
which is part of the Florida Department of Transportation (FDOT) State Highway System. The
Monroe County Comprehensive Plan and LDC have adopted a level of service (LOS) standard of
“C” for U.S. 1, as measured by the methodology established by the U.S. 1 LOS Task Force (the
“Task Force”) and adopted by the Board of County Commissioners (BOCC). The Monroe County
Comprehensive Plan also requires the Task Force to periodically review and update the methodology
when new data is available.

PC SR 04.28.21
File 2020-193

Page 1 of 13

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Policy 301.1.2
For U.S. 1, Monroe County hereby adopts a level of service (LOS) standard of C, as
measured by the methodology established by the U.S. 1 LOS Task Force and adopted by
the Board of County Commissioners in August 1991. The level of service on U.S. 1 shall
be maintained within five percent (5%) of LOS C.
Policy 301.2.1
Monroe County, in coordination with the FDOT, shall continue the systematic traffic
monitoring program initiated in March 1991, to monitor peak season traffic volumes at
permanent count stations and travel speeds on the overall length of U.S.1 and on each of
24 study segments of U.S. 1, and to determine the cumulative impact of development and
through traffic. Monroe County shall use the methodology developed by the U.S. 1 LOS
Task Force composed of representatives from Monroe County, FDOT, and the
Department of Economic Opportunity (DEO) for conducting this analysis and shall
request that the Task Force update and refine the methodology's assumptions on a
periodic basis when new data becomes available.
The original US 1 LOS Task Force was formed in 1990 to review and develop a way of measuring
level of service in the Florida Keys for transportation facilities, which is unique in having only one
major road.
The Task Force consisted of Monroe County staff, Florida Department of Transportation (FDOT)
and Department of Community Affairs (DCA), which is now Department of Economic Opportunity
(DEO). This original task force developed a unique methodology to assess level of service for the
Florida Keys to cover both its overall arterial length from Key West to the Florida mainland, and 24
roadway segments, based on an average travel speed formula. This methodology was adopted by the
BOCC on August 6, 1991.
The Task Force was again re-engaged in 1997 to evaluate the methodology, and the recommended
update was approved by the BOCC on December 10, 1997. This 1997 review focused on 10 potential
adjustments; but the Task Force recommended one (1) update: to the signal delay for LOS C which
was to increases to 25 seconds from 15 seconds to account for changes in the Highway Capacity
Manual (HCM).
On October 21, 2020, the BOCC adopted Resolution 355-2020, reconvening the US 1 LOS Task
Force and tasking the US 1 LOS Task Force with evaluating the LOS Methodology and potential
updates to it based on the considerations identified in the Draft 2019 Arterial Travel Time and Delay
Study (ATTDs).
In the Draft 2019 ATTDS, the County’s traffic consultant, AECOM, noted potential methodology
updates for consideration, as shown in the following excerpt from the draft report:
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Per BOCC direction on October 21, 2020, the Task Force was reconvened and performed the
following primary tasks and meetings:
• Task 1 – Review the Current Highway Capacity Manual
• Task 2 – Review Current Traffic Data
• Task 3 – Develop a New Travel Time Study Schedule
• Task 4 – Coordinate and Schedule Task Force Meetings
• Task 5 – Project Meetings
• Task 6 – Update the US 1 LOS Methodology
• Task 7 – Project Progress Meeting
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Task Force Meetings were held as follows:
1. November 10, 2020 - Initial Task Force meeting to discuss initial methodology update,
Highway Capacity Manual review, and decide on the initial direction for updating the LOS
methodology.
2. January 6, 2021 - Second Task Force meeting to review of a first draft of the updated
methodology.
3. January 7, 2021 - Community Meeting to gather public input on draft methodology update
(will satisfy Community Meeting requirement to update methodology in Comprehensive
Plan and Land Development Code as well).
4. January 21, 2021 - Third Task Force meeting to present the final methodology and gain
consensus from all members.
The Task Force considered and voted to recommend updates to the U.S. 1 LOS Methodology,
summarized below, and, more specifically, as shown in 2021 update to A Methodology To Assess
Level-Of-Service On US-1 In The Florida Keys ” attached to this agenda item as Exhibit 1:
1. Signal Delay: Increase to 35 seconds (to be consistent with the current Highway Capacity
Manual);
2. Signal Delay: Continue to apply to only uninterrupted segments (not overall US-1 LOS
calculations);
3. Drawbridge Delay: Deduct delays due to drawbridge openings from the time run calculations
for both affected segments and overall US-1, using a delay time of 6 minutes (average gate
closure time based on FDOT data for drawbridge delays), and applying to only those travel
runs which were impacted by bridge openings;
4. Overall LOS calculation methodology for segments versus overall US-1 will stay the same;
5. Travel Time Schedule: Conduct 2021 travel time runs based on current schedule. Also,
conduct supplemental runs in the southbound direction within Segments 1 to 4 during AM
peak (7-8 am) on Wednesday, Thursday and Friday of the second week. Additionally,
conduct supplemental runs in the northbound direction within Segments 1 to 4 during the PM
Peak (5-6pm) on Wednesday, Thursday, and Friday of the second week. The results of the
supplemental runs will be included in the 2021 ATTDS Report for informational purposes
only and will not be used in overall LOS calculations. This information will be reviewed to
decide if supplemental runs should be incorporated into future ATTDS and LOS calculations,
as directed by the Monroe County BOCC; and
6. Include by reference the Data Collection Methodology into the U.S. 1 LOS Methodology
document.
Community Meeting and Public Participation
In accordance with LDC Section 102-159(b)(3), a Community Meeting for the Comprehensive Plan
and Land Development Code text amendments was held on January 7, 2021 via Zoom Webinar and
provided for public input. There were three (3) members of the public in attendance. Comments
from the public included questions regarding the drawbridge delay, potential deductions for the
drawbridge delay and clarification of the Level of Service for segments versus overall.
Development Review Committee Meeting and Public Participation
The Development Review Committee considered the proposed amendment at a regular meeting on
February 23, 2021. No public input was received.
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Previous Relevant BOCC Actions
August 6, 1991 – Adoption of the U.S.1 Level of Service (LOS) C as measured by the U.S.1 Level
of Service (LOS) Methodology established by the U.S.1 LOS Task Force.
December 10, 1997 – Approval of amendment to the U.S.1 LOS Methodology based on
recommendations of the U.S.1 LOS Task Force.
January 23, 2019 - Approval of Work Order #7 to complete the 2019 U.S. 1 ATTDS.
July 15, 2020 - BOCC considered the Draft 2019 Arterial Travel Time & Delay Study, and directed
staff to re-engage the U.S. 1 LOS Task Force to evaluate the LOS methodology and consider updates
to it based on the considerations identified in the Draft 2019 ATTDS.
October 21, 2020 – BOCC approval of Resolution 355-2020 reconvening the US 1 LOS Task Force
and tasking the US 1 LOS Task Force with evaluating the LOS Methodology and potential updates
to it based on the Considerations identified in the draft 2019 ATTDS.
February 17, 2021 – BOCC approved a Resolution 064-2021 adopting the recommendations of the
U.S. 1 LOS Task Force and the 2021 Updated methodology document, A Methodology To Assess
Level-Of-Service On US-1 In The Florida Keys, for County use (Exhibit 2).
The subject of this staff report is the amendment to the Comprehensive Plan.
III. PROPOSED COMPREHENSIVE PLAN TEXT AMENDMENTS
Proposed Amendment (deletions are stricken through; additions are shown in underlined).

Policy 301.1.2
For U.S. 1, Monroe County hereby adopts a level of service (LOS) standard of
C, as measured by the methodology established by the U.S. 1 LOS Task Force
and adopted by the Board of County Commissioners in August 1991 February
2021. The level of service on U.S. 1 shall be maintained within five percent
(5%) of LOS C.
IV. ANALYSIS OF PROPOSED AMENDMENT
Based on the recommendations of the U.S. 1 LOS Task Force and adoption of a Resolution 0642021 by the BOCC, the only required amendment to the Comprehensive Plan is detailed above. No
further changes are required to the Comprehensive Plan’s goals, objectives or policies at this time.
The amendment is necessary to reflect the most recent methodology adopted by the BOCC, updated
based on the current Highway Capacity Manual and Florida Department of Transportation (FDOT)
data on the drawbridge openings and to implement Policy 301.2.1 (Monroe County…shall request
that the Task Force update and refine the methodology's assumptions on a periodic basis when new
data becomes available).
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V.

CONSISTENCY WITH THE MONROE COUNTY COMPREHENSIVE PLAN, THE
PRINCIPLES FOR GUIDING DEVELOPMENT, AND FLORIDA STATUTES.
A. The proposed amendment is consistent with the Goals, Objectives and Policies of the
Monroe County 2030 Comprehensive Plan. Specifically, it furthers:
Policy 101.1.5
Transportation facilities needed to serve new development shall be in place when the impacts of the
development occur. If transportation facilities are needed to ensure that the adopted level-of-service
standards are achieved and maintained, prior to commencement of construction, a developer is required
to enter into a binding and legally enforceable commitment to the County to assure construction or
improvement of proportionate share of required improvements, or to assure the provision of the
proportionate share contribution of the costs for the necessary transportation facilities. The development
of a single family residential unit shall be considered de minimis and shall not be subject to this
requirement.
Objective 301.1
Monroe County shall establish level of service (LOS) standards for all paved roads in Monroe County for
the purpose of determining existing and future roadway needs. [F.S. § 163.3177(6)(b)]
Policy 301.1.1
For all County roads, Monroe County hereby adopts a minimum peak hour level of service (LOS) standard
of D, measured by the methodology identified in the most recent edition of the Highway Capacity Manual,
as necessary to determine proposed development impacts. The County shall maintain the level of service
on County roads within five percent (5%) of LOS D.
Policy 301.1.3
Monroe County shall coordinate with municipalities in the review of the systematic traffic monitoring
program to monitor traffic volumes and travel speeds of U.S. 1 as well as on each of the 24 study segments
on U.S.1. The County and municipalities shall coordinate with FDOT to evaluate segments with
deficiencies of LOS to determine necessary improvements and strategies to address any degradation
and/or deficiencies.
Policy 301.1.4
Monroe County shall update its Long Range Transportation Plan to include roadway improvements on
County owned roads designed to improve the LOS on U.S. 1.
Objective 301.2
Monroe County shall ensure that all paved roads have sufficient capacity to serve development at the
adopted LOS standards concurrent with the impact of said development. [F.S. § 163.3177(6)(b)1.a.]
Policy 301.2.1
Monroe County, in coordination with the FDOT, shall continue the systematic traffic monitoring program
initiated in March 1991, to monitor peak season traffic volumes at permanent count stations and travel
speeds on the overall length of U.S.1 and on each of 24 study segments of U.S. 1, and to determine the
cumulative impact of development and through traffic. Monroe County shall use the methodology
developed by the U.S. 1 LOS Task Force composed of representatives from Monroe County, FDOT, and
the Department of Economic Opportunity (DEO) for conducting this analysis and shall request that the
Task Force update and refine the methodology's assumptions on a periodic basis when new data becomes
available. [F.S. § 163.3177(6)(b)1.b.]
Policy 301.2.2
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Monroe County shall utilize the results of the systematic traffic monitoring program for development
approval process and to evaluate any potential degradation in LOS and the need for improvements in
order to achieve and maintain the adopted LOS standard.
Policy 301.2.3
Monroe County shall not permit new development which would significantly degrade the LOS below the
adopted LOS standards on U.S. 1 (overall) unless the proportionate share of the impact is mitigated. The
development of one single family residential unit, on a single parcel, shall be considered de minimis and
shall not be subject to this requirement. A five percent projected decrease in travel speeds, below LOS C,
is a significant degradation in the level of service on U.S. 1. Traffic volume which exceeds the LOS D
standard by more than five percent is a significant degradation in the level of service on any other County
road. [F.S. § 163.3177(6)(b)1.e.]
Policy 301.2.4
As approved by the County Commission on a case by case basis, Monroe County shall provide funding
from gas taxes, impact fees, and any other legally available sources to expedite local projects.
Policy 301.2.5
In order to proceed with development, a parcel shall have legal access to public or private roads, rights of
way or easements or such access shall be established.
Policy 1401.4.4
Public facilities and services needed to support development shall be available in accordance with the
adopted levels of service referenced in Policy 1401.4.1. Development approval may be phased to allow
the provision of public facilities and services necessary to maintain the adopted levels of service.
Policy 1401.4.5
Monroe County hereby adopts a Concurrency Management System to ensure that facilities and services
needed to support development are available concurrent with the impact of development. The
Concurrency Management System shall ensure that the County shall issue no development order or permit
which results in a reduction in the level of service (LOS) below the adopted LOS standards referenced in
Policy 1401.4.1 for those public facilities that are subject to the system. The guidelines established in
Policies 1401.4.6, 1401.4.7, 1401.4.8, 1401.4.9, and 1401.4.10 shall ensure that concurrency is
successfully implemented.
Policy 1401.4.6
The following guidelines identify the stages in the development review process when the test for
concurrency must be met.
1. Preliminary Development Order Stage - A preliminary development order is a development order
that precedes the issuance of a building permit, such as a subdivision plat, development plan,
certificate of compliance, conditional use permit, or development of regional impact development
order. A proposed development must receive a conditional concurrency determination prior to
receiving a preliminary development order.
2. Final Development Order Stage - A final development order is a building permit or any other
development permit authorizing the construction or expansion of a structure, an increase in
development intensity, or a change of use requiring a new certificate of occupancy. A proposed
development must receive a final concurrency determination prior to receiving a final development
order.
Policy 1401.4.7
The following guidelines identify the effect of a concurrency determination:
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1. A Conditional Concurrency Determination shall indicate that adequate public facilities are available
at the time the determination is issued, but shall not guarantee the adequacy or availability of public
facilities at subsequent stages of development review.
2. A Final Concurrency Determination shall indicate that adequate public facilities will be available at
all subsequent stages of development stages of development review, subject to certain limitations
such as elapsed time and the payment of fees.
Policy 1401.4.8
The following guidelines identify the minimum criteria necessary to meet the concurrency requirements
of each public facility type.
1. The concurrency requirements for potable water, solid waste, sanitary sewer, and drainage facilities
and services shall be satisfied if one or more of the following conditions are met:
a) the necessary facilities and services are in place at the time a development permit is issued; or
b) the necessary facilities and services are in place at the time a certificate of occupancy, or its
functional equivalent is issued.
2. The concurrency requirements for recreational facilities shall be satisfied if one or more of the
following conditions are met:
a) conditions 1(a) or 1(b) listed above or, in the case of acreage for parks and recreational facilities,
which shall be dedicated to or acquired by the County prior to issuance of a building permit, or
funds in the amount of the developer's fair share are committed no later than the approval to
commence construction; or
b) an enforceable development agreement guarantees that the necessary facilities and services will
be in place with the issuance of the applicable development permit. An enforceable development
agreement may include, but is not limited to, development agreements pursuant to section
163.3220, F.S., or an agreement or development order issued pursuant to Chapter 380, F.S.
3. The concurrency requirements for roads shall be satisfied if one or more of the following conditions
are met:
a) conditions 1(a) or 1(b) listed above; or
b) a binding executed contract is in place at the time the development permit is issued which
provides for the commencement of the actual construction of the required facilities or provision of
services; or
c) an enforceable development agreement guarantees that the necessary facilities and services will
be in place with the issuance of the applicable development permit. An enforceable development
agreement may include, but is not limited to, development agreements pursuant to Section
163.3220, F.S., or an agreement or development order issued pursuant to Chapter 380, F.S.
Policy 1401.4.9
The following guidelines identify the minimum components of the County's concurrency monitoring
system.
1. The County shall maintain a database of permitting data that includes the amount of development
for which final development orders have been issued, development for which final development
orders have expired, development which is under construction, and development which has been
constructed.
2. The County shall maintain a database of public facility data that includes the capacity of existing
public facilities, the additional capacity created by facility improvements, the impacts of existing
development, and the impacts anticipated due to committed development.
3. The County shall prepare a Public Facilities Capacity Report assessing the capacities of all public
facilities subject to the Concurrency Management System. The Concurrency Management Report
shall be used to monitor changes in the capacity of public facilities and the levels of service provided
by the facilities based upon development activities and capital improvement projects completed.
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Policy 1401.4.10
Monroe County shall use the following guidelines for interpreting and applying level of service standards
to development order applications. For the purposes of this policy, reserve capacity refers to the capacity
of existing public facilities plus the capacity of public facilities which do not exist but which meet the
applicable requirements of Policy 1401.4.7, less the existing demand for those facilities and the demand
expected to be created for those facilities by approved but unbuilt development as determined by the
databases in Policy 1401.4.9.
1. Potable Water—The County shall not render a final concurrency determination unless the quantity
of water available under the FKAA Consumptive Use Permit meets or exceeds the estimated water
demand of the proposed development together with the estimated water demand of all existing and
committed development.
2. Solid Waste—The County shall not render a final concurrency determination unless capacity
available at solid waste facilities under contract with Monroe County meets or exceeds the
estimated daily solid waste generation of the proposed development together with the estimated
daily solid waste generation of all existing and committed development for a period of three (3)
years from development approval.
3. Sanitary Sewer—The County shall not render a final concurrency determination unless the proposed
development will be served by a treatment plant permitted by the FDEP with adequate reserve
capacity to accommodate the impact of the proposed development or an on-site sewage disposal
system permitted by the DOH.
4. Drainage—The County shall not render a final concurrency determination unless the proposed
development will be served by stormwater management facilities approved by the South Florida
Water Management District; or has received an individual construction permit or written
authorization to proceed pursuant to a general permit from the South Florida Water Management
District. If the proposed development requires a permit from the South Florida Water Management
District, such permit must be obtained prior to the final concurrency determination or the applicant's
drainage plans must be consistent with Monroe County's stormwater management requirements.
5. Parks—The County shall not render a final concurrency determination unless the park facilities
either in existence or programmed within the next year will meet or exceed the estimated park
demand of the proposed development together with the estimated park demand of all existing and
committed development. Within each impact area for park facilities, the County shall determine the
population capacity of both resource-based and activity-based facilities by multiplying the level of
service standard by the number of acres of existing or programmed parks.
6. Roads—The County will not render a final concurrency determination unless the estimated traffic
impacts of the proposed development, together with the estimated traffic impacts of all existing and
committed development, will not exceed the level of service of U.S. 1, as determined by the U.S. 1
Level of Service Task Force methodology. The trip assignment for proposed developments with an
estimated trip generation rate of more than 10 trips per day shall be based on a traffic impact report
prepared by the developer based on a professionally accepted methodology. The trip assignment
for proposed developments with a trip generation rate of 10 trips or less (such as a single family
home) shall be limited to the segment of U.S. 1 most directly impacted by the development.

B. The amendment is consistent with the Principles for Guiding Development for the Florida
Keys Area, Section 380.0552(7), Florida Statutes.
For the purposes of reviewing consistency of the adopted plan or any amendments to that plan with the
principles for guiding development and any amendments to the principles, the principles shall be
construed as a whole and no specific provision shall be construed or applied in isolation from the other
provisions.
(a) Strengthening local government capabilities for managing land use and development so that local
government is able to achieve these objectives without continuing the area of critical state concern
designation.
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(b) Protecting shoreline and benthic resources, including mangroves, coral reef formations, seagrass
beds, wetlands, fish and wildlife, and their habitat.
(c) Protecting upland resources, tropical biological communities, freshwater wetlands, native tropical
vegetation (for example, hardwood hammocks and pinelands), dune ridges and beaches, wildlife, and
their habitat.
(d) Ensuring the maximum well-being of the Florida Keys and its citizens through sound economic
development.
(e) Limiting the adverse impacts of development on the quality of water throughout the Florida Keys.
(f) Enhancing natural scenic resources, promoting the aesthetic benefits of the natural environment, and
ensuring that development is compatible with the unique historic character of the Florida Keys.
(g) Protecting the historical heritage of the Florida Keys.
(h) Protecting the value, efficiency, cost-effectiveness, and amortized life of existing and proposed major
public investments, including:
1. The Florida Keys Aqueduct and water supply facilities;
2. Sewage collection, treatment, and disposal facilities;
3. Solid waste treatment, collection, and disposal facilities;
4. Key West Naval Air Station and other military facilities;
5. Transportation facilities;
6. Federal parks, wildlife refuges, and marine sanctuaries;
7. State parks, recreation facilities, aquatic preserves, and other publicly owned properties;
8. City electric service and the Florida Keys Electric Co-op; and
9. Other utilities, as appropriate.
(i) Protecting and improving water quality by providing for the construction, operation, maintenance,
and replacement of stormwater management facilities; central sewage collection; treatment and
disposal facilities; and the installation and proper operation and maintenance of onsite sewage
treatment and disposal systems.
(j) Ensuring the improvement of nearshore water quality by requiring the construction and operation of
wastewater management facilities that meet the requirements of ss. 381.0065(4)(l) and 403.086(10),
as applicable, and by directing growth to areas served by central wastewater treatment facilities
through permit allocation systems.
(k) Limiting the adverse impacts of public investments on the environmental resources of the Florida
Keys.
(l) Making available adequate affordable housing for all sectors of the population of the Florida Keys.
(m) Providing adequate alternatives for the protection of public safety and welfare in the event of a natural
or manmade disaster and for a post disaster reconstruction plan.
(n) Protecting the public health, safety, and welfare of the citizens of the Florida Keys and maintaining
the Florida Keys as a unique Florida resource.

Pursuant to Section 380.0552(7) Florida Statutes, the proposed amendment is not inconsistent
with the Principles for Guiding Development as a whole and is not inconsistent with any
Principle.
C. The proposed amendment is consistent with the Part II of Chapter 163, Florida Statute
(F.S.). Specifically, the amendment furthers:
163.3161(4), F.S. – It is the intent of this act that local governments have the ability to preserve and
enhance present advantages; encourage the most appropriate use of land, water, and resources,
consistent with the public interest; overcome present handicaps; and deal effectively with future
problems that may result from the use and development of land within their jurisdictions. Through
the process of comprehensive planning, it is intended that units of local government can preserve,
promote, protect, and improve the public health, safety, comfort, good order, appearance,
convenience, law enforcement and fire prevention, and general welfare; facilitate the adequate and
efficient provision of transportation, water, sewerage, schools, parks, recreational facilities, housing,
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and other requirements and services; and conserve, develop, utilize, and protect natural resources
within their jurisdictions.
163.3161(6), F.S. – It is the intent of this act that adopted comprehensive plans shall have the legal status
set out in this act and that no public or private development shall be permitted except in conformity
with comprehensive plans, or elements or portions thereof, prepared and adopted in conformity with
this act.
163.3177(1), F.S. – The comprehensive plan shall provide the principles, guidelines, standards, and
strategies for the orderly and balanced future economic, social, physical, environmental, and fiscal
development of the area that reflects community commitments to implement the plan and its elements.
These principles and strategies shall guide future decisions in a consistent manner and shall contain
programs and activities to ensure comprehensive plans are implemented. The sections of the
comprehensive plan containing the principles and strategies, generally provided as goals, objectives,
and policies, shall describe how the local government’s programs, activities, and land development
regulations will be initiated, modified, or continued to implement the comprehensive plan in a
consistent manner. It is not the intent of this part to require the inclusion of implementing regulations
in the comprehensive plan but rather to require identification of those programs, activities, and land
development regulations that will be part of the strategy for implementing the comprehensive plan
and the principles that describe how the programs, activities, and land development regulations will
be carried out. The plan shall establish meaningful and predictable standards for the use and
development of land and provide meaningful guidelines for the content of more detailed land
development and use regulations.
163.3177(6)(b)1., F.S. – Each local government’s transportation element shall address traffic circulation,
including the types, locations, and extent of existing and proposed major thoroughfares and
transportation routes, including bicycle and pedestrian ways. Transportation corridors, as defined in
s. 334.03, may be designated in the transportation element pursuant to s. 337.273. If the transportation
corridors are designated, the local government may adopt a transportation corridor management
ordinance. The element shall include a map or map series showing the general location of the existing
and proposed transportation system features and shall be coordinated with the future land use map or
map series. The element shall reflect the data, analysis, and associated principles and strategies
relating to:
a. The existing transportation system levels of service and system needs and the availability of
transportation facilities and services.
b. The growth trends and travel patterns and interactions between land use and transportation.
c. Existing and projected intermodal deficiencies and needs.
d. The projected transportation system levels of service and system needs based upon the future
land use map and the projected integrated transportation system.
e. How the local government will correct existing facility deficiencies, meet the identified needs
of the projected transportation system, and advance the purpose of this paragraph and the other
elements of the comprehensive plan.
163.3180, F.S. – Concurrency.—
(5)(a) If concurrency is applied to transportation facilities, the local government comprehensive plan
must provide the principles, guidelines, standards, and strategies, including adopted levels of service
to guide its application.
(b) Local governments shall use professionally accepted studies to evaluate the appropriate levels of
service. Local governments should consider the number of facilities that will be necessary to meet
level-of-service demands when determining the appropriate levels of service. The schedule of
facilities that are necessary to meet the adopted level of service shall be reflected in the capital
improvement element.
PC SR 04.28.21
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(c) Local governments shall use professionally accepted techniques for measuring levels of service
when evaluating potential impacts of a proposed development.
(d) The premise of concurrency is that the public facilities will be provided in order to achieve and
maintain the adopted level of service standard. A comprehensive plan that imposes transportation
concurrency shall contain appropriate amendments to the capital improvements element of the
comprehensive plan, consistent with the requirements of s. 163.3177(3). The capital improvements
element shall identify facilities necessary to meet adopted levels of service during a 5-year period.
(e) If a local government applies transportation concurrency in its jurisdiction, it is encouraged to
develop policy guidelines and techniques to address potential negative impacts on future
development:
1. In urban infill and redevelopment, and urban service areas.
2. With special part-time demands on the transportation system.
3. With de minimis impacts.
4. On community desired types of development, such as redevelopment, or job creation projects.
(f) Local governments are encouraged to develop tools and techniques to complement the application
of transportation concurrency such as:
1. Adoption of long-term strategies to facilitate development patterns that support multimodal
solutions, including urban design, and appropriate land use mixes, including intensity and density.
2. Adoption of an areawide level of service not dependent on any single road segment function.
3. Exempting or discounting impacts of locally desired development, such as development in
urban areas, redevelopment, job creation, and mixed use on the transportation system.
4. Assigning secondary priority to vehicle mobility and primary priority to ensuring a safe,
comfortable, and attractive pedestrian environment, with convenient interconnection to transit.
5. Establishing multimodal level of service standards that rely primarily on nonvehicular modes
of transportation where existing or planned community design will provide adequate level of
mobility.
6. Reducing impact fees or local access fees to promote development within urban areas,
multimodal transportation districts, and a balance of mixed-use development in certain areas or
districts, or for affordable or workforce housing.
(g) Local governments are encouraged to coordinate with adjacent local governments for the purpose
of using common methodologies for measuring impacts on transportation facilities.
163.3201, F.S. – Relationship of comprehensive plan to exercise of land development regulatory
authority.—It is the intent of this act that adopted comprehensive plans or elements thereof shall be
implemented, in part, by the adoption and enforcement of appropriate local regulations on the
development of lands and waters within an area. It is the intent of this act that the adoption and
enforcement by a governing body of regulations for the development of land or the adoption and
enforcement by a governing body of a land development code for an area shall be based on, be related
to, and be a means of implementation for an adopted comprehensive plan as required by this act.

VI. PROCESS
Comprehensive Plan Amendments may be proposed by the Board of County Commissioners, the
Planning Commission, the Director of Planning, or the owner or other person having a contractual
interest in property to be affected by a proposed amendment. The Director of Planning shall review
and process applications as they are received and pass them onto the Development Review
Committee and the Planning Commission.
The Planning Commission shall hold at least one public hearing. The Planning Commission shall
review the application, the reports and recommendations of the Department of Planning &
Environmental Resources and the Development Review Committee and the testimony given at the
public hearing. The Planning Commission shall submit its recommendations and findings to the
PC SR 04.28.21
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Board of County Commissioners (BOCC). The BOCC holds a public hearing to consider the
transmittal of the proposed comprehensive plan amendment, and considers the staff report, staff
recommendation, and the testimony given at the public hearing. The BOCC may or may not
recommend transmittal to the State Land Planning Agency. The amendment is transmitted to State
Land Planning Agency, which then reviews the proposal and issues an Objections,
Recommendations and Comments (ORC) Report. Upon receipt of the ORC report, the County has
180 days to adopt the amendments, adopt the amendments with changes or not adopt the
amendment.
VII. STAFF RECOMMENDATION
Staff recommends approval of the proposed amendment.

VIII. EXHIBITS
1. A Methodology To Assess Level-Of-Service On US-1 In The Florida Keys, updated January
2021 by AECOM Technical Services, Inc., based on input from the 2020/2021 US-1 LOS Task
Force (strike-though and underline version).
2. BOCC Resolution 064-2021 adopting the recommendations of the U.S. 1 LOS Task Force and
the 2021 Updated methodology document, A Methodology To Assess Level-Of-Service On US1 In The Florida Keys.
3. BOCC agenda item N3 for the December 10, 1997 BOCC meeting, for the approval of
modification to the U.S. 1 Level of Service Methodology based on recommendations of the U.S.
1 Level of Service Task Force.
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Exhibit 1

Exhibit A

A METHODOLOGY TO ASSESS LEVEL-OF-SERVICE
ON US-1 IN THE FLORIDA KEYS

By
Rafael E. De Arazoza
Florida Department of Transportation
District 6
602 South Miami Avenue
Miami, Florida 33130
(305) 377-5910

And
Douglas S. McLeod
Florida Department of Transportation
Mail Station 19
605 Suwannee Street
Tallahassee, Florida 32399-0450 (904) 922-0449

For Presentation at the
Transportation Research Board Annual Meeting
January 1993

UPDATE January 2021
Updated by AECOM Technical Services, Inc.
Based on input from the 2020/2021 US-1 LOS Task Force
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ABSTRACT
This paper presents the methodology developed to assess level-of-service (LOS) on US-1
in the Florida Keys. Although predominantly an uninterrupted flow two-lane roadway in the
Keys, US-1's uniqueness warrants all alternative LOS evaluation process to that found
in the 1985 Highway Capacity Manual.

U.S.-1 extends from the Key West to the Florida mainland with no major roads
intersecting it. Furthermore, no other principal arterial serves the Keys or the Keys' resident
and tourist population, over 100,000. Its unique geography, land use patterns, trip making
characteristics presented a challenge in developing and applying a reasonable and acceptable
method to assess its LOS.

A uniform method was developed to assess LOS on U.S.-1 to cover both its overall arterial
length from Key West to the Florida mainland, and 24 roadway segments delineated. The
methodology employs average travel speed as the main measure of effectiveness. It was
developed from basic criteria and

principles contained in Chapters 7 (Rural Multilane

Highways), 8 (Rural Two-Lane Highways) and 11 (Urban and Suburban Arterials) of the 1985
Highway Capacity Manual.

The results of the study correlate well with perceived operating conditions on US-1 and over a
two- year period the methodology appears to have a good level of reliability. The authors
recommend that for uninterrupted flow conditions in developed areas, Chapters 7 and 8
of the Highway Capacity Manual incorporates average travel speed as the main measure of
effectiveness to determine LOS.
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A METHOD TO ASSESS LEVEL-OF-SERVICE
ON US-1 IN THE FLORIDA KEYS
INTRODUCTION
The purpose of this paper is to present the methodology developed by the Monroe County US1 level- of-service (LOS) Task Force to assess LOS on US-1 (the Overseas Highway) in the
Florida Keys (1). The authors are members of the referenced task force.

US-1 which is mostly two-lanes, has unique geographic and trip characteristics. It extends
through the Florida Keys covering approximately 180 kilometers (112 miles) from the City of
Key West to the Florida mainland (Figure 1). There are 48 bridges crossing water for a total
length of 35 km (22 mi), with the longest bridge approximately 11 km (7 mi) long. There is no
other road, to provide vehicular access to the Florida Keys from the rest of Florida or
anywhere else. Few local roads are 5 km (3 mi) in length. Consequently, US-1 serves not only
as a regional principal arterial which serves intra as well as interstate travel, but also serves
as the local road for most of the trips within the Keys. US-1 Annual average daily traffic
(AADT) volumes range from a low of 4700 to a high of 34200. The road serves a large tourist
demand and is one of the most scenic in the United States. The linear geography with the
narrow land width of most of the Florida Keys are further characteristics.

Most of the surrounding land use is rural developed and suburban in nature; however, some
areas are totally rural and others are urban, such as the Key West and its suburbs. With the
exception of the few completely rural segments and the bridges, strip commercial stores,
motels and restaurants are very common throughout the Keys along US-1.

Numerous

driveways and intersecting local roads provide access to the surrounding residential areas.

The US-1 LOS study encompassed approximately 174 km (108 mi) of US-1 from Key
West/Stock Island to the Monroe/Dade County Line, broken down as follows:

o
o
o

129 km (80 mi) (74%) two-lane uninterrupted flow;
32 km (20 mi) (19 %) four-lane uninterrupted flow; and
13 km (8 mi) (7%) four-lane urban/suburban interrupted flow.
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Part of the growth management process in Florida is to assess roadway LOS to determine if
roadway facilities meet standards established by state regulations.

The Transportation

Research Board Special Report 209 Highway Capacity Manual (HCM) (2) is extensively used
throughout Florida as the source document to determine highway capacities and LOS.

HCM Chapter 7 (Rural Multilane Highways), 8 (Rural Two-Lane Highways) and 11 (Urban and
Suburban Arterials) were consulted to determine applicability to the unique conditions and
vehicular traffic operations and characteristics of the Florida Keys.

Only the 13 km (8

mi) of urban/suburban interrupted flow and the small percentage of the two-lane truly rural
portions correlate directly to the HCM Chapters 11 and 8.

Thus, the challenge was to develop a methodology to assess arterial LOS along US-1 without
deviating from the principles of the HCM. Towards that end a task force was created
consisting of representatives from State and local agencies and an engineering consulting
firm.
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THE NEED TO DEVELOP A LOS MEASUREMENT METHOD
From a state transportation perspective, the overall operating condition of US-1 is important,
not the condition of any smaller segment. With Key West as a major tourist destination at the
southern end of the Keys and no alternative routes, the logical analysis section of highway
extends from Key West to the mainland. From local transportation and development approval
perspectives, shorter segments for analysis are desirable.

Chapter 8 of the HCM presents a methodology which applies to typical rural two-lane highways
with basically long stretches of roads, and few side intersecting streets and driveways directly
connecting to the roads. Chapter 8 methodology relies mainly on "percent time delay" to
assess LOS. The HCM further states that "Percent time delay...is defined as the average
percent of time that all vehicles are delayed while traveling in platoons due to inability to pass.
Percent time delay is difficult to measure directly in the field. The percent of vehicles traveling
at headways less than 5 seconds can be used as a surrogate measure in field studies."

Chapter 8 of the HCM also uses average travel speed and capacity utilization as additional
measures of effectiveness to assess LOS. However, the HCM states clearly that percent time
delay is the primary measure of service quality. Further inspection of the average speeds
for level terrain depicted by Table 8-1 of the HCM do not correspond well with the typical
operating speeds of US-1 in the Florida Keys. For instance, Table 8-1 shows average speeds
ranging from 58 mph (93 kmh) (LOS A) to 45 mph (72 kmh) (LOS D).

The overall weighted posted speed limit for US-1 in the Florida Keys is 79.7 kmh (49.5 mph).
The overall median operating speeds along US-1 according to the 1991 and 1992 field studies
(3, 4) were 76.8 and 75.5 kmh (47.7 and 46.9 mph), respectively. The field studies showed, for
the most part, the survey vehicle(s) was traveling close to the posted speed limit.

It is believed the average motorist in the Florida Keys is mostly concerned with operating
at an acceptable average travel speed rather than being concerned about the ability to
pass.

This is supported by the physical and traffic characteristics of the Keys (e.g.,

adjacent land development, sight-seeing tourists), local knowledge, and discussions with
motorists.
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From the above statements, it was clear to the task team that HCM Chapter 8 methodology
could not be applied to US-1 for analysis of its two-lane sections.
With regards to the four-lane uninterrupted flow portions of US-1, a similar dilemma occurred.
HCM Chapter 7 methodology applies to multi-lane highways with operating characteristics
generally unlike those of US-1 through the Florida Keys. For instance, average travel speeds
depicted by Table 7-1 of the HCM are also higher than those encountered in the Keys. Further,
the methodology inherent in equations (7-1), (7-2) and (7-3)are closely related to those of
freeways with their higher service flow rates, which again neither simulate nor resemble those
of US-1 in the Keys. The Four-lane portion is found mostly in Key Largo (the northeastern end
of the Keys) which has a weighted posted speed limit of 72.5 kmh (45 mph). Key largo is
developed with strip commercial and residential development. It has numerous driveway
connections and side streets directly accessing US-1.

The remaining 7% of the total US-1 mileage is four-lane interrupted flow. These are the
portions encompassing Marathon (in the middle of the Keys) and Stock Island (near Key West).
The operating characteristics here are truly urban/suburban and interrupted flow in nature
resembling those of HCM Chapter 11. Thus, the methodology of Chapter 11 was employed in
assessing LOS on these segments.

From the preceding discussion, it was evident that a distinct method to assess LOS on US-1
had to be developed. The task team’s efforts concentrated on keeping consistency with the
basic philosophy of the HCM, and yet be sensitive to the Keys uniqueness. Thus, the proposed
methodology correlates measured travel speeds along US-1 with LOS speed thresholds
developed as part of this study. This is in line with the concept behind the HCM of average
travel speed being the main parameter to measure arterial LOS.
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METHODOLOGY

Considering the types of trips served by US-1, it was decided to conduct travel time and delay
runs to cover both the entire length of US-1 from Key West to the Monroe/Dade County Line
(mainland) and for each segment of the highway along the way. Twenty-four segments were
selected as depicted by Table 1. Each segment is fairly homogeneous in nature having a
uniform roadway cross section and traffic flow.

Travel speeds for the overall length (from Key West to the mainland) provide an indication of
the LOS for the regional trips. Travel speeds for each segment also provides an opportunity
to assess the impact of local trips. Establishing speed criteria for both the overall length
and for each roadway segment satisfies the requirements of the Florida growth management
process.

The next step in the process was to determine the number of travel time runs and how, when
and to/from where. Runs were started at both ends of US-1. For example, one run started on
Stock Island (Key West City limits) and proceeded to the mainland (Dade County). After
reaching this point, the vehicle turned back and proceeded to end the run where it started, on
Stock Island. On another day the reverse was true (i.e., the run started in Dade County instead
of Stock Island). It was decided to perform a total of fourteen two-way runs or twenty-eight in
each direction covering the 174 km (108 mi) study portion of US-1. Twenty-eight runs provide
enough data for statistical significance. Control points were established at each of the 24
segments to record travel time and speed data specific to each one of those segments. Seven
runs were started at Stock Island and seven in Dade County. Each began at staggered hours
to cover the varied trip purposes and time frames within the Keys. The surveys were conducted
during March, reflecting the area's peak traffic season.
The 2021 travel time runs shall be conducted based on the current schedule. In addition,
supplemental runs shall be conducted in the southbound direction within Segments 1 to 4
during AM peak (7-8 am) on Wednesday, Thursday and Friday of the second week. Also,
conduct supplemental runs in the northbound direction within Segments 1 to 4 during the PM
Peak (5-6pm) on Wednesday, Thursday, and Friday of the second week. The results of the
supplemental runs will be included in the 2021 ATTDS Report for informational purposes only
and will not be used in overall or segment LOS calculations. This information will be reviewed
to decide if supplemental runs should be incorporated into future ATTDS and LOS
calculations, as directed by the Monroe County BOCC.
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For each run the process provided data (see Exhibit 1, Data Collection Methodology), such as
running speed and travel speed, in each direction of US-1. Vehicular traffic counts were also
collected at three locations covering seven days.

The travel time runs yielded a total of 28 one-way travel speed values for the overall length of
US-1 and for each of the 24 segments. The value selected for analysis was the median speed
which would reflect a "typical peak period during the peak season." In other developed parts
of Florida the typical peak hour of the peak season approximates the 100th highest hour of
the year (5). The median value was also selected, instead of the average, to avoid the influence
of extremely high or low speed value at either end of the survey population. The process up
to this point provided median travel speeds. The question then became, what LOS do these
speeds represent.

The next step was to develop a set of LOS/Speed threshold values for both the overall length
of US-1 and the pertinent segments of the highway. Towards this end, the speed ratios
between LOS thresholds from Tables 7-1, 8-1 and 11-1 of the HCM were used in the analysis.
These ratios were weighted against actual mileage of US-1 in the Florida Keys to represent
the prevailing type of flow; two-lane uninterrupted flow, four-lane uninterrupted flow and fourlane interrupted flow. For example, from the level terrain portion of HCM Table 8-1, the ratio
between LOS B speed and LOS A speed is 55/58 = 0.948. The ratio between LOS C/LOS A =
52/58 = 0.897; the ratio between LOS D/LOS A = 50/58 = 0.862 and so on. The same process
was applied to Tables 7-1 (96.6 kmh) (60 mph) and 11-1. Then each ratio was weighted to take
into account the length of the section of US-1 to which that type of traffic flow applied. Once
all the ratios were developed, the weight criteria was applied as in the following example:

TYPE OF FLOW

LOS C/LOS A RATIO

WEIGHT

Two-lane uninterrupted

52/58 = 0.897

74

Four-lane uninterrupted

44/50 = 0.880

19

Four-lane interrupted

22/35 = 0.629

07

Therefore, the overall speed ratio between LOS C and LOS A is:
[74(0.897)+19(0.880)+7(0.629)]+100=0.875
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The above process was applied to develop all the required ratios. Further observations with
reference to Tables 8-1, 7-1 and 11-1 yielded the following. From Table 8-1 the difference
between LOS A and LOS B speeds is 4.8 kmh (3 mph), or 4.8 kmh (3 mph) above an assumed
posted speed limit of 88 kmh (55 mph). From Tables 7-1 and 11-1 the differences are 3.2 kmh
and 11.3 kmh (2 mph and 7 mph), respectively, with LOS lower than assumed speed limits.
Therefore, from these observations plus local knowledge, it was determined that the overall
US-1 posted speed limit is 79.7 kmh (49.5 mph) reasonably fell between the LOS A and B
thresholds.

This assumption is not far away from the premise that if a vehicle is able to sustain a travel
speed equal to the posted speed limit, then it will correspond typically with the upper ranges
of LOS (i.e., LOS A or B).

With the above speed differentials and LOS range premise in mind, the US-1 overall speed
thresholds for LOS A and B became 82.1 kmh (51 mph) (2.4 kmh (1.5 mph) above 79.7 kmh
(49.5) and 77.3 kmh (48 mph), respectively.

Applying the developed ratio between LOS

C/LOS A to the LOS A speed resulted in 72.5 kmh (45 mph), rounded off (i.e., 0.875 x 82.1
kmh (51 mph) = 71.8 kmh (44.6 mph)), which then became the threshold for LOS C. After
applying all the ratios the overall LOS criteria for US-1 became:

LOS

Speed

A

≥ 82 kmh (51 mph)

B

≥ 77 kmh (48 mph)

C

≥ 72 kmh (45 mph)

D

≥ 68 kmh (42 mph)

E

≥ 58 kmh (36 mph)

F

< 58 kmh (36 mph)

Inspection of the criteria above indicates a close relationship with the speed differentials
of both Tables 8-1 and 7-1 of the HCM. Comparing the median speed data for US-1 from the
1991 and 1992 field studies to the above criteria resulted in an overall LOS of C for both years,
i.e., 76.8 kmh (47.7 mph) for 1991 and 75.5 kmh (46.9 mph) for 1992. These speeds are 2.9 kmh
(1.8 mph) and 4.2 kmh (2.6 mph) below the overall weighted 79.7 kmh (49.5 mph) speed limit,
which would correspond to the upper range of LOS C. The authors also believe that LOS C
is the appropriate LOS designation for the whole of US-1 from Key West to the mainland.
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A final step was still needed to complete the task of developing LOS/Speed threshold values
for the segments of US-1. No further work was needed to cover the 7% mileage of the
interrupted portions of US-1 found on Marathon and Stock Island, adjacent to Key West.
As discussed earlier, these segments correlate with Chapter 11 of the HCM. Therefore, direct
application of Table 11-1 LOS/speed criteria for a Class I arterial was made.

The remaining segments fell within the two-lane and four lane uninterrupted flow criteria.
It was decided to make LOS A speed criterion 2.4 kmh (1.5 mph) above the weighted posted
speed limit in order to keep consistency with the overall criteria. LOS C speed was set 9.7
kmh (6 mph) below LOS A speed consistent with Tables 7-1 and 8-1 of the HCM. LOS B and D
speed criteria were set to provide equal increments between LOS A and LOS D (i.e., LOS B 4.8
kmh (3 mph) below LOS A speed and LOS D 4.8 kmh (3 mph) below LOS C speed). LOS E was
set 9.7 kmh (6 mph) below the LOS D Speed. This makes the segmental speed differential
between LOS thresholds consistent with the differentials in the overall criteria, except for
one consideration. On any uninterrupted flow segment, signalized intersection delay would
be deducted from the segment's travel time to account for the influence of that signal on the
segment the traffic signals (i.e., signal delay = 1.0 x 15 35 seconds average stopped delay).
This corresponds to an LOS C delay due to isolated signals. LOS C delay was chosen because
LOS C is the state LOS standard for US-1 in the Florida Keys. The rationale behind deducting
signal delay from the segment analysis was to recognize the impact of signals in reducing travel
time. This provides the required sensitivity in the segment which is not only to assess the
impact of regional vehicular trips, but also those that are local in nature. The following
illustrates the concept plus one example for the US-1 Segmental LOS/speed relationship.

o

o

The uninterrupted flow segment criteria are:

LOS

SPEED

A

≥ 2.4 kmh (1.5 mph) above the posted speed limit

B

≥ 4.8 kmh (3.0 mph) below LOS A

C
D
E

≥ 9.7 kmh (6.0 mph) below LOS A
≥ 14.5 kmh (9.0 mph) below LOS A
≥ 24 kmh (15.0 mph) below LOS A

F

< 24 kmh (15.0 mph) below LOS A

A segment having a weighted posted speed limit of 72 kmh (45 mph) would then have
this criteria:
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o

LOS
A

SPEED
≥ 74.9 kmh (46.5 mph)

B
C

≥ 70.0 kmh (43.5 mph)
≥ 65.2 kmh (40.5 mph)

D

≥ 60.4 kmh (37.5 mph)

E

≥ 50.7 kmh (31.5 mph)

F

< 50.7 kmh (31.5 mph)

The LOS/Speed criteria for interrupted flow segments (marathon and Stock
Island) are based directly on a Class I arterial from Table 11-1 of the HCM.

LOS
A

SPEED
≥ 56.4 kmh (35 mph)

B
C
D

≥ 45.1 kmh (28 mph)
≥ 35.4 kmh (22 mph)
≥ 27.4 kmh (17 mph)

E
F

≥ 20.9 kmh (13 mph)
< 20.9 kmh (13 mph)

Speed data from both the overall length of US-1 and the individual segments were compared
against the applicable LOS/speed thresholds. This provided for an assessment of the facility
LOS plus an indication of reserve speed, if any.

Under Florida's and Monroe County's growth management process if the overall LOS for
US-1 fell below the LOS C standard, then no additional land development would be allowed
to proceed in the Florida Keys. Unless the proposed new development traffic impact were
mitigated. If the overall LOS for US-1 was C or better, then additional development could take
place in those segments where there was reserve speed available (i.e., segment's speed was
higher than the standard threshold).

Besides meeting highway LOS standards there are numerous other considerations in Florida's
growth management process pertaining to the Florida Keys that are beyond the scope of
this paper. As mentioned in the introduction, the purpose of this study was to present the
methodology to assess LOS on US-1.
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DATA COLLECTION METHODOLOGY
(Previously Approved by Task Force)
Calibration of the DMI
Prior to beginning the study, the DMI was calibrated over a half-mile course. The
calibration procedure set-up by the DMI manufacturer established a calibration factor
of 0.682 for the test vehicle, which resulted in measurements within 3 feet of the 5,280foot distance (0.057%). At this level of accuracy, the DMI would measure the 108 mile
distance of US 1 between Stock Island and the Dade County line to within 325 feet, or
to within 0.03 mile per hour (mph) of the 45 mph standard for LOS C.
Floating Car Method and Passing Score
The study employed the floating car method, whereby under ideal conditions the test
vehicle passes and is passed by an equal number of vehicles (i.e. "goes with the flow").
A passing score was recorded for each segment to document the extent to which this
objective was accomplished. Positive scores indicate the number of excess vehicles
the test car passed; negative scores indicate the number of excess vehicles that passed
the test car; and zero indicates an even balance. The overall passing score consists of
the sum of the segment scores.
The passing score provided an objective measure of the traffic flow, allowing the driver
to adjust the test car speed accordingly. In the event that the traffic flow was higher
than the posted speed limit, as was frequently the case in the Dade County and Boca
Chica segments, the test car also traveled above the speed limit. Vehicles turning on or
off US 1 were omitted from the passing score.
Employing the floating car method in two-lane segments was fairly straightforward,
where the observers frequently encountered platoons of sufficient size to discourage
or prohibit passing. When positioned at the rear or in the middle of a platoon, the
observers simply traveled with the pack. When positioned as the lead car, the observers
avoided delaying the platoon yet kept the platoon within sight.
On two-lane segments the observers occasionally encountered stopped vehicles
waiting to turn left, raising the question of whether the test vehicle should leave the
lane or paved road surface and pass to the right of the stopped vehicle. When the
vehicles ahead of the observers passed to the right of the stopped vehicle, then the
observers did also. However, when the test car was the lead car in the platoon, the
observers only passed on the right if they could do so without leaving the paved
roadway.
Within four-lane segments with light congestion, the observers often encountered
traffic traveling in the right lane at or below the posted speed limit, while there was little
or no traffic in the left lane. Rather than "floating" below the speed limit in the right lane
or traveling at the maximum possible speed in the left lane, the observers traveled at
the posted speed limit, which resulted in passing score as high as +10. Thus, in these
cases, a passing score of zero is undesirable, since the corresponding speed would fail
to reflect the availability of the vacant passing lane.
Within four-lane segments with moderate or heavy congestion, the observers often
encountered separate platoons in the right and left lanes, with the left lane typically
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moving at a faster speed. Rather than continuously changing lanes to achieve a
passing score of zero, the test car "floated" in the faster of the two platoons, which also
yielded high passing scores.
Platoon Size
To provide a measure of roadway congestion within each segment, the average number
of vehicles traveling in the test car's platoon was recorded, including the test car itself.
Within four-lane segments, this number represents the average number of vehicles that
traveled in the test car's platoon within the test car's lane.
Treatment of Delay
In accordance with the FDOT Manual on Uniform Traffic Studies, the observers began
recording delay when the test car's speed fell to 5 mph and terminated the delay event
when the test car's speed rose to 15 mph. Each delay entry was identified, in the DMI
memory by a sequential code number. The observers recorded the type and location
of the delay on a field data sheet.
When computing both segments and overall travel times, delays due to typical events
such as turning movements, traffic signals, and certain types of congestion were
included. Unusual or non-recurring delays, such as construction, accidents, school
bus, and emergency vehicles were excluded. Delays due to drawbridge openings were
should be deducted from the segment travel times (all affected segments) , but included
in the and the overall travel times, to account for the influence of the drawbridge
openings. A delay of 6 minutes should be deducted from those travel time runs that
were impacted by bridge openings. However, regardless of how a particular type of
delay was treated in the analysis, all delays of all types were identified and recorded on
the field data sheets.
Occasionally an external event slowed traffic speeds, but not enough to meet the 5 mph
criteria for a formal delay. Highway construction and maintenance activities were the
most common example of this borderline situation. The decision of whether to record
these events was made on a case-by-case basis in the field. As long as the observers
were traveling at speeds within 5 to 10 mph of the posted speed limit and the event
occurred over a distance of about a mile or less, the event was not recorded. However,
if the activity caused speeds slower than this or when the observers witnessed active
interference, such as bulldozers or flagman blocking the traffic, the event was recorded
and later excluded from the analysis.
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