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Local and tribal agencies are responsible for more than three
million miles of roadways and roughly 50 percent of the bridges
in the United States. These transportation networks are vitally
important to both the economic health of the country and the
quality of life for all Americans. These agencies must use
limited budgets and resources to serve the needs of their
customers. Innovation can be the mission critical factor that
helps bridge that gap. Local and tribal road practitioners
continually implement incremental changes in their processes,
tools, and services to reflect groundbreaking technologies and
best practices. Check out the winner of the Florida LTAP
Center’s Build a Better Mousetrap 2024 Competition and
celebrate Florida’s state and local transportation practitioners.
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Hillsborough County — Community and
Infrastructure Planning Department is
the recipient of the 2024 Florida Build
a Better Mousetrap (BABM) Award in

the Innovative Project category and

the overall winner of the 2024 Florida
LTAP Center BABM competition cycle.

This recognition highlights the work of
Dr. Lama Alfaseeh, Principal Planner,
and John Patrick, Division Director, of
Hillsborough County Community and
Infrastructure Planning Department,
for their exceptional contributions and
development of Hillsborough County’s
User-Friendly Greenhouse Gas (GHG)
Emissions Estimation Tools.



Innovative Project Award

As per the Environmental Protection Agency (EPA), the
transportation sector is responsible for over a quarter of all
greenhouse gas (GHG) emissions in the U.S. Yet, these
emissions often escape notice in transportation and
infrastructure decision-making, primarily due to the intricacy
and limited expertise in estimating GHG emissions. Considering
this, Hillsborough County has taken a significant step by
developing two user-friendly GHG emissions estimation tools at
different resolution levels. These tools, which estimate GHG
emissions based on Vehicle Miles Traveled (VMT), are not only
reliable, easy, and cost-effective, but also support decision-
making at various levels, thereby playing a crucial role in
addressing this environmental challenge.

Dr. Lama Alfaseeh, Principal Planner of Hillsborough County — Community and Infrastructure Planning
Department, holding Florida’s 2024 Build A Better Mousetrap award.

On November 22, 2023, the U.S. Department of
Transportation’s Federal Highway Administration (FHWA)
announced a finalized performance measure that will provide
State Departments of Transportation (DOTs) and Metropolitan
Planning Organizations (MPOs) a national framework to track
transportation-related GHG emissions along with the flexibility
to set their targets for reduction. Having a user-friendly tool to
estimate GHG emissions at the regional level will be of great
benefit to meet these federal requirements. The county-level
tool can be adopted in transportation planning and community
planning and used for comparison between jurisdictions and
regions in terms of produced GHG emissions, which can go
back to the year 2000. Furthermore, the county-level tool can
illustrate the impact of different levels of traffic, vehicle
distributions, and mode shift strategies due to bike and
pedestrian infrastructure improvements at a
regional/jurisdictional level.
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Dr. Lama Alfaseeh, Principal Planner, (left), and John Patrick, Division
Director, (right), from the Hillsborough County — Community and
Infrastructure Planning Department, holding Florida’s 2024 Build A
Better Mousetrap award.
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Innovative Project Award (cont.)

Hillsborough County is committed to measuring, tracking, and
reducing the produced GHG emissions for a sustainable and
equitable transportation system.

With the emergence of new transportation technologies, such
as electric vehicles, e-scooters, etc., it is necessary to find an
efficient and easy way to estimate the impact of using those
new technologies on the environment and human health. In
addition, with the increase in travel demand and limited supply,
expanding roads and building new roads are not always feasible
to mitigate congestion and the associated GHG emissions
produced. Therefore, practitioners are looking at more
innovative solutions, such as mode shift that promotes active
transportation modes, to enhance the performance of a
transportation network and reduce the negative impact on
human health and the environment. The road-level tool can
show the before and after results for up to four scenarios and
can illustrate the impact of different Market Penetration Rates
(MPRs) of Electric Vehicles (EVs) and e-scooters, different
percentages of mode shift, and different percentages of heavy
vehicles, etc. This tool can be utilized to conduct a sensitivity
analysis and to support grant applications such as RAISE
Discretionary Grants, which require information about
environmental considerations.

Both tools are utilized in different department projects. The Office of Innovation and Resiliency at
Hillsborough County will use both tools to update the Sustainability and Resiliency Action Plan (SRAP), and
several MPOs are interested in the county-level tool to help meet the federal mandate mentioned.

Hillsborough County staff conducted a comprehensive literature review on common approaches to estimating
GHG emissions from transportation and found two main ways to estimate the produced GHG emissions:
derived either from speed data or vehicle miles traveled (VMT) data. Estimating GHG emissions at a
disaggregated level based on speed is more accurate and accounts for operational changes. Still, it is
expensive and time-consuming due to the extensive need for computational power and complex data. The
most popular speed-based tool is the Motor Vehicle Emission Simulator (MOVES), which requires expertise to
use and specifically formatted data. On the other hand, estimating GHG emissions based on the VMT is easy to
use. Still, it is associated with some limitations for high-resolution applications because operational changes,
such as speed, acceleration, deceleration, etc., are not captured. While every estimation approach has pros
and cons, estimating GHG emissions using VMT is reliable, easy, cheap, and, most importantly, supports the
decision-making process at different levels. Therefore, Hillsborough County decided to use the VMT-based
approach to build two GHG emission estimation tools at different levels of resolution: county-wide and
roadway.
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Innovative Project Award (cont.)

The first step in our methodology was to estimate the
consumption of gasoline, diesel fuel, or electricity in the study
area. This was based on the VMT of different vehicle categories
and fuels, using the appropriate fuel economy rates.
Subsequently, we estimated GHG emissions, including carbon
dioxide (C0O2), methane (CH4), nitrous oxide (N20), and carbon
dioxide equivalent (CO2e). To do this, we relied on the
emissions rates from the annual Environmental Protection
Agency (EPA) reports, which also accounted for emissions
associated with electricity generation.
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Image of the Hillsborough County GHG Emissions Estimation Tools based on Vehicle Miles Traveled
(VMT) and fuel data.

To ensure the tools are accessible and practical, we prioritized
user-friendliness in their design. They only require
straightforward and readily available inputs, providing instant
results and trends that inform decision-making at various levels
of resolution. It's important to note that both tools adhere to
the Federal Highway Administration (FHWA) vehicle categories,
encompassing all classes except motorcycles.
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Dr. Lama Alfaseeh, Principal Planner of Hillsborough County —
Community and Infrastructure Planning Department, using
Hillsborough County GHG Emissions Estimation Tools.
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Innovative Project Award (cont.)

They also incorporate electric vehicles (EVs) and electric buses,
reflecting the evolving technology and delivering realistic and
precise estimations. In a further step towards user
convenience, Hillsborough County is developing a user interface
to enhance the usability of the county-level tool. To our
knowledge, no other GHG estimation tools with such a user-
friendly approach have been developed.

Both tools were developed in-house in Hillsborough County. A
full-time county employee worked on this project: researching,
modeling, coding, and gathering data and factors. We
collaborated with Dr. Yu Zhang and Dr. Can Cui at the Center
for Urban Transportation Research (CUTR) at the University of
South Florida (USF) to validate both tools. We coordinated with
the Florida Department of Transportation (FDOT) to get data on
the percentage of heavy and medium trucks in our study area.
Currently, Hillsborough County’s Performance, Data, & Analytics
Department is helping to convert the tools to an online user
interface.

The cost was primarily staff time for existing county employees
who worked on developing these tools. Computers with applications such as Excel and ArcGIS were used to
model and estimate some inputs (percentage of different vehicle categories). One new specific cost will be

acquiring Iron XL software, which will convert the tools from Excel to a web-based user interface, thus
allowing broader use of these tools and maximizing their benefit. IronXL is a C#/.NET library that allows for
interacting with Excel without COM/Interop. The cost of a perpetual license with five years of support
(upgrades) of IronXL is $4,197.

Being able to estimate GHG emissions in the existing and future scenarios is a significant contribution, which
will inform decision-making processes in transportation and infrastructure-related projects and will save
governments a lot of money and effort in different ways. Including GHG emissions in the decision-making
process will allow for comprehensive decisions that benefit human health, the environment, and ultimately
lead to an equitable and sustainable transportation system. When the online interface is operational, the
tools will help local governments across the U.S. to preserve and improve the quality of life for residents
through effective transportation planning that encompasses innovative approaches, sustainability, and
equity. The recognition afforded by sharing the tools in this way will help Hillsborough County attract and
retain a talented workforce into the future and will highlight the county’s commitment to protecting the
quality of life found here for generations to come.
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Innovative Project Award (cont.)

The GHG estimation tools are not limited to a single department
or organization. They will be utilized by various Hillsborough
County departments, including the Office of Innovation and
Resiliency and the Community and Infrastructure Planning
Department, as well as regional partners like the Hillsborough
County Transportation Planning Organization (TPO), and other
regional and local governments. The Office of Innovation and
Resiliency at Hillsborough County, for instance, will use both
tools to update the Sustainability and Resiliency Action Plan
(SRAP). The county-level tool, on the other hand, will be used by
regional and local governments to address the federal mandate
of tracking and reducing GHG emissions produced by
transportation. The goal is to convert these tools into a user
interface and share them with local and regional governments.
The beauty of these tools is that they can be used in any
community in the U.S. with only minor adjustments to the fuel
economy rates of EVs and e-buses, and of course local VMT
data. Please view the sample applications supporting document
for more discussion of the data and evidence supporting the

Contact Information:

outcome.

In conclusion, the significance of user-friendly tools in estimating - .

adverse impacts to human health and the environment cannot be )

overstated. These tools, when applied at various levels of R ¢ A (G R e LALLN

JLS AT DIFFERENT LEVELS OF RESOLUTION

resolution, are instrumental in shaping robust and
comprehensive transportation planning decisions. Their potential
to revolutionize transportation planning, community planning,
and policy making is immense. By saving practitioners time,
money, and effort, these tools pave the way for better and more
equitable decisions.

With respect to future projects, creating a dashboard that
illustrates the produced GHG emissions at the county/regional
and road level over the years could contribute to efficient urban
and transportation planning. Hillsborough County is planning to
convert the tools to a user interface to maximize the benefit of
this project. Developing a regional GHG emissions predictive tool
is another potential project to help make strategic decisions and
policies. Another important application is to include GHG
emissions in the decision-making process toward achieving
equity and the proposal of new policies for a sustainable
transportation system.

For more information about the Florida LTAP Center, visit

https://floridaltap.org. For more information about the BABM Dr. Lama Alfaseeh, Principal Planner of Hillsborough County —
T . Community and Infrastructure Planning Department, presented at the
com petltlon, visit https://www.fhwa.dot.gov/clas/babm/. May 2024 Environmental Protection Commission of Hillsborough

County Clean Air Fair.
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