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1.0 Introduction

The 1990 Clean Air Act Amendments (CAAAs) and the Tennessee Transportation Conformity Rules
require transportation plans, transportation improvement programs (TIP), and transportation
projects to conform to the purpose of the Tennessee State Implementation Plan (SIP). Conformity
to a SIP means that federal funds will not be spent on projects that cause or contribute to any new
violations of the National Ambient Air Quality Standards (NAAQS); increase the frequency or
severity of NAAQS violations; or delay timely attainment of the NAAQS or any required interim
milestone. The Transportation Equity Act for the 21st Century (TEA-21) and its successor
legislations, the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU), Moving Ahead for Progress in the 21st Century Act (MAP-21), the Fixing America’s
Surface Transportation Act (FAST Act), and the Bipartisan Infrastructure Law (BIL) reinforce the
need for coordinated transportation and air quality planning through the metropolitan planning
provisions. This conformity determination was prepared based on 2008 8-hour Ozone NAAQS.

The purpose of this conformity analysis is to demonstrate that the Shelby County maintenance
area supports the implementation of the financially constrained Fiscal Year (FY) 2026-2029
Transportation Improvement Program (TIP) and the amended Moving Together 2050 Regional
Transportation Plan (RTP) by contributing to improved air quality and will therefore not jeopardize
Shelby County’s maintenance of the 2008 8-hour ozone NAAQS. The conformity determination has
been performed according to procedures prescribed by the following federal and state regulations:
United States Federal Register, Volume 69, Page 40004 (69 FR 40004); United States Code of
Federal Regulations, Title 40, Parts 51 and 93 (40 CFR 51 and 93, i.e. Transportation Conformity
Rule Requirements); the Tennessee Transportation Conformity Rules; and Metropolitan Planning
Organization (MPO) Planning Regulations (23 CFR 450) implementing the Bipartisan Infrastructure
Law (BIL) Requirements. For each transportation plan (RTP), program (TIP), and Federal Highway
Administration (FHWA)/Federal Transit Administration (FTA) project to be found to conform, the
MPO and United States Department of Transportation (USDOT) must demonstrate that the
applicable criteria and procedures have been satisfied (40 CFR 93.109-a). The following criteria for
non-attainment and maintenance areas are found to be applicable and are described as:

1. The TIP and RTP must pass an emissions budget test with a budget that has been found
to be adequate by the Environmental Protection Agency (EPA) for transportation
conformity purposes, or an interim emission test;

2. The conformity determinations must be based upon the most recent planning
assumptions;

3. The conformity determinations must be based upon the latest emission estimation
model available;

4. MPQOs and state departments of transportation must provide reasonable opportunity for

consultation with state air agencies, local air quality and transportation agencies,
USDOT, and the EPA;
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5. Timely implementation of Transportation Control Measures (TCMs) in the applicable
State Implementation Plan (SIP) must be provided for; and
6. The conformity determination must comply with BIL and MPO Planning Regulations.

This report documents the process used by the Memphis Urban Area MPO for the Conformity
Determination for the Shelby County portion of the Fiscal Year (FY) 2026-2029 TIP and the amended
Moving Together 2050 RTP. A separate report has been prepared documenting the DeSoto County
portion of the Memphis, TN-MS-AR Maintenance Area. EPA’s Motor Vehicle Emissions Simulator
(MOVES) version MOVES5.0 model was used to derive emissions as required by EPA. The MOVES
input files were created and modified as discussed in the interagency consultation process, which
is provided in the Pre-Analysis Consensus Memorandum (Exhibit 1). The modeled emissions are
based on inputs including temperature, relative humidity, presence of inspection and maintenance
programs, vehicle source type mix, vehicle age distribution, temporal distributions, average daily
vehicle miles traveled (VMT), source type populations, hourly distribution, road type distribution,
and average speed distribution.

The Memphis MPO Travel Demand Model (TDM) was used to obtain VMT estimates. For more
information on the methodology and assumptions utilized in the development of the Travel
Demand Model, please refer to the Model Documentation available upon request from the
Memphis MPO.

Ozone (0s)

In 1991, the Environmental Protection Agency (EPA) designated Shelby County, TN a marginal non-
attainment area for the 1-hour ozone (Os) standard. Due to improvements in the ambient air
quality, EPA redesignated Shelby County to attainment for the 1-hour ozone standard on February
16, 1995. EPA’s reclassification of the Memphis and Shelby County non-attainment area for the 1-
hour ozone standard was published in the Federal Register (60 FR 3352) on January 17, 1995.
Shelby County was then placed in a 10-year maintenance period for 1-hour ozone during which the
area had to demonstrate continued compliance with the 1990 CAAAs. However, EPA’s issuance of
the 8-hour ozone standard in 1997 to address the impacts of exposure to ozone for longer time
periods superseded the previous 1-hour ozone standard. The 1-hour ozone standard was revoked
onJune 15, 2005.

On April 30, 2004, the United States Environmental Protection Agency (EPA) designated Memphis,
TN-AR as a 1997 8-hour ozone moderate non-attainment area (69 FR 23858). Included in this
designation were two counties: Shelby, TN and Crittenden, AR. The 8-hour ozone area designation
was effective on June 15, 2004. On September 15, 2004, EPA reclassified the area from moderate
to marginal. This reclassification indicated the area was expected to reach attainment sooner than
originally anticipated. Following this reclassification, the Memphis, TN-AR area was able to
demonstrate attainment of the 1997 8-hour ozone standard in January 2010 (75 FR 56, January 4,
2010). A 10-year maintenance plan was established for NOx and VOCs, with new motor vehicle
emission budgets (MVEBSs). The last year of this maintenance plan was 2021.
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EPA designated Memphis, TN-MS-AR as a 2008 8-hour ozone marginal non-attainment area
effective July 20, 2012. The final ruling was published in the Federal Register (77 FR 30088) on May
21, 2012. Included in this designation were Crittenden County, AR in the West Memphis MPO area
and Shelby County, TN, and the portion of DeSoto County, MS in the Memphis Urban Area
Metropolitan Planning Organization (MPO) boundary at the time of the designation.

With implementation of the 2008 ozone standard, EPA allowed additional time for some affected
regions to attain the standard and revoked transportation conformity requirements for areas that
did not yet attain the governing 1997 ozone standard or that had recently been designated
attainment and were obligated to maintain that status. On December 23, 2014, the U.S. Court of
Appeals for the District of Columbia Circuit issued a ruling on these two elements of the
regulations. The court ruled that EPA’s time extension to reach attainment and revocation of the
transportation conformity requirements exceeded their authority to do so under the Clean Air Act.
While these portions of the 2008 8-hour ozone regulations were struck down, it is understood that
the remainder of the regulations are still in place. The 2008 8-hour ozone SIP Requirements Rule
revoked the 1997 8-hour ozone standards for all purposes, including transportation conformity on
April 6, 2015.

OnJuly 25, 2016, EPA redesignated the Shelby County portion of the area from non-attainment to
attainment for the 2008 8-hour ozone standard. The final ruling was published in the Federal
Register (81 FR 40816) on June 23, 2016. Similar redesignations from non-attainment to attainment
for the Mississippi and Arkansas portions of the area were also made in 2016. Figure 1 shows the
TN-MS-AR Maintenance area for the 2008 8-hour ozone standard.

EPA designated Shelby County, TN as Attainment/Unclassifiable for the 2015 8-hour Ozone NAAQS
effective January 16, 2018. The final ruling was published in the Federal Register (82 FR 54232) on
November 16, 2017. Also included in this designation were Crittenden County, AR in the West
Memphis MPO area and DeSoto County, MS in the Memphis Urban Area Metropolitan Planning
Organization (MPO). Therefore, demonstration of conformity for the FY 2026-2029 TIP and the
amended Moving Together 2050 RTP is not required for the 2015 8-hour Ozone NAAQS.

A timeline of the Ozone Designation history for the Memphis region is included in the Memphis
MPOQO’s Air Quality Conformity User’s Guide, which is available on the Memphis MPO website
(memphismpo.org).
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Figure 1 - Memphis, TN-MS-AR 2008 8-Hour Ozone Maintenance Area

InJuly 2012, EPA issued the companion guidance to the Conformity Rule that addresses ozone and
air quality standards. The guidance further clarified how conformity determinations and the
regional emissions analyses that support them are completed in existing and new non-attainment
and maintenance areas. The guidance noted that states in a multi-state area have the option of
submitting SIPs with budgets for their own portion of the area that, when taken together, meet the
applicable Clean Air Act requirement. Where states have done so, and EPA has found such
budgets adequate or approved, the MPO or MPOs in each state with such budgets can determine
conformity completely independently of the other states.

Further, all affected agencies need to be included in the decision-making process for the area as
required by the conformity rule described in the Code of Federal Regulations, Title 40, Part 93,
Section 105 (40 CFR 93.105). Shelby County, Tennessee; DeSoto County, Mississippi; and
Crittenden County, Arkansas have budgets of their own. Therefore, this conformity determination
along with its planning assumptions, analysis, and results, is only for the Shelby County portion of
the 2008 8-hour 0zone maintenance area. A separate conformity document was prepared for the
DeSoto County portion of the 2008 8-hour ozone maintenance area.
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1.1 Planning Assumptions

The Memphis MPO Travel Demand Model was developed with consultation and input from state
and local transportation agencies. The FY 2026-2029 TIP and the amended Moving Together 2050
RTP, provide the appropriate level of detail required by 40 CFR 93.106 of the conformity
regulations. The highway projects in the amended Moving Together 2050 RTP and the FY 2026-2029
TIP are financially constrained for each horizon year (RTP) in terms of capital, operations and
maintenance costs. The list of projects in the FY 2026-2029 TIP and the amended projects in the
Moving Together 2050 RTP are provided in Exhibit 3 — Fiscal Year 2026-2029 Transportation
Improvement Program (TIP) Projects and the amended Moving Together 2050 Regional
Transportation (RTP) Projects. The conformity analysis is based on assumptions derived from
estimates of current and future population, employment, travel, and congestion. As part of the FY
2026-2029 TIP and the amended Moving Together 2050 RTP conformity determination, past
assumptions have been discussed with various local, state and federal agencies for their
continued validity and updated whenever necessary. Detailed planning assumptions are provided
in Section 2 of this report.

1.2 Emissions Estimation Model

Mobile source emissions estimates for the ozone season (summer) were developed using EPA's
Motor Vehicle Emission Simulator, MOVES5.0 (November 2024), and travel estimates from the
current Memphis MPO TDM. The Memphis MPO, Tennessee Department of Transportation (TDOT),
Mississippi Department of Transportation (MDOT), and Shelby County Health Department provided
the most current data available for emissions calculations. Additionally, the Federal Highway
Administration (FHWA), EPA's Region 4 Air Planning Branch, and Tennessee Department of
Environment and Conservation (TDEC) - Air Pollution Control Division provided assistance and
guidance.

The projects in the FY 2026-2029 TIP are a subset of the Moving Together 2050 RTP and as such, are
consistent with the scope of the Moving Together 2050 RTP in design and implementation
schedule. The detailed list of projects is provided in Exhibit 3.

1.3 Interagency Consultation and Public Participation

Interagency consultation is the central coordinating mechanism for public agency involvement and
input to the conformity determination. The conformity determination must be made according to
the requirements of 40 CFR 93.105, 40 CFR 93.112, and 23 CFR 450. Since the conformity
determination for Shelby County is being done concurrently with DeSoto County, consultation and
requirements for both Tennessee and Mississippi were considered.

The Memphis MPO coordinated its activities for this conformity determination with numerous
stakeholders and review agencies, including Shelby County, Shelby County Health Department,
DeSoto County, West Memphis Metropolitan Planning Organization (WMPO), Tennessee
Department of Environment and Conservation (TDEC) - Air Pollution Control Division, Mississippi




.

Fiscal Year 2026-29 Y
Transportation Improvement ) M“VINE I“E["‘I[R

Program

Department of Environmental Quality (MDEQ), TDOT, MDOT, ARDOT, FHWA, FTA, EPA, and other
necessary agencies. Interagency Consultation Committee (IAC) review was requested for items
related to the development of the FY 2026-2029, including updates to the Pre-Analysis Consensus
Memorandum (noted below), FY 2026-2029 TIP Project List, Shelby and DeSoto County Conformity
Demonstration (e.g. latest planning assumptions), and associated Moving Together 2050 RTP
amendments. IAC Correspondence is included in Exhibit 1 - Interagency Consultation and Pre-
Analysis Consensus Memorandum and any comments received during the review period have
been addressed.

To more fully communicate the assumptions being made as a part of the conformity analysis, a
pre-analysis consensus memo was developed. The Pre-Analysis Consensus Memorandum, and an
associated Alternate Vehicle Fuel and Technology Memorandum, was reviewed by the IAC and is
included in Exhibit 1.

The Memphis MPQO’s 2024 Public Participation Plan was adopted by the TPB on May 23, 2024. The
plan specifies procedures to ensure public involvement in the planning process. All Transportation
Policy Board (TPB) and Engineering and Technical Committee (ETC) meetings are open to the
public for comments. The public was notified of the opportunities to comment on this conformity
demonstration, the FY 2026-2029 TIP, and Moving Together 2050 RTP amendments. The public
comment period is scheduled to begin on July 28, 2025 and end on August 26, 2025. All comments
received from the public, committee members, and review agencies will be appropriately
addressed and documented in the FY 2026-2029 TIP Appendix.

1.4 Transportation Control Measure Implementation

Transportation Control Measures (TCMs) are the steps taken to reduce vehicle emissions and
improve air quality by reducing or changing the flow of traffic. TCMs identified in an applicable SIP
as enforceable measures are required to be implemented and are relied on for a reduction in
vehicle emissions. The SIP is the combined set of regulations, permits, and other enforceable
measures that a state uses to demonstrate that it will meet a National Ambient Air Quality
Standard (NAAQS). TCMs can be implemented voluntarily even though they are not identified in a
SIP as an enforceable measure.

Currently, there are no enforceable control measures identified in the SIP for the Memphis/Shelby
County region. For this conformity demonstration, all analysis years are analyzed without the I/M
program.

1.5 Exempt Projects

In evaluating the emissions impact of transportation activities in the conformity process, EPA
regulations exempt certain projects included in a TIP or RTP from analysis (see 40 CFR 93.126,
93.127, and 93.128). This decision is based on the assumption that these projects do not directly
impact transportation related air emissions or that they may not be able to be precisely analyzed. A
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project of the type that is listed as part of one of these regulations is not exempt from regional
analysis if the MPO in consultation with other agencies, EPA, and FHWA (in the case of a highway
project) or FTA (in the case of a transit project) concur that it has potential regional impacts.
Exempt projects identified in 40 CFR 93.126 include four primary categories: 1) safety, 2) mass
transit, 3) air quality, and 4) other specific activities which do not involve or lead directly to
construction. The full list of exempt projects included in 40 CFR 93.126 and 93.127 are included in
the Memphis MPQO’s Air Quality Conformity User’s Guide.

The FY 2026-2029 TIP project list and a description of each project’s exempt status are provided in
Exhibit 3.

1.6 Conformity Test

The conformity tests specified in the federal transportation conformity rule are: (1) the emissions
budget test, and (2) the interim emissions test. For the emissions budget test, predicted emissions
for the TIP/RTP must be less than or equal to the motor vehicle emissions budget (MVEB) specified
in the approved air quality implementation plan or the emissions budget found to be adequate for
transportation conformity purposes. If there is no approved air quality plan for a pollutant for which
the region is in nonattainment/maintenance or no emission budget has been found to be adequate
for transportation conformity purposes, the interim emissions test applies.

In Shelby County, MVEBs have been established for the precursors of ozone. Ozone MVEBs for the
2008 8-hour NAAQS were established for Shelby County in the Federal Register, Vol. 81, No. 121, p.
40816-40819, June 23, 2016. These MVEBs were used for the analysis of the ground-level ozone
component pollutants volatile organic compounds (VOCs) and oxides of nitrogen (NOx). MVEBs
established in the federal regulations are provided in Exhibit 4. These MVEBs are also used in the
current State Implementation Plan (SIP).

2.0 Methodology

The emissions inventory development and emissions projection discussion below identifies
procedures used by the Memphis MPO to obtain emissions for the Shelby County portion of the
Memphis, TN-MS-AR Maintenance Area. Table 1 summarizes the settings used in the MOVES run
specification file. Table 2 lists the assumptions used in the MOVES County Data Manager. Further
details on the use of MOVES are found in the following sections.
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Table 1 - MOVES Runspec Parameters

MOVES5.0.0, November 2024

Scale

Time Span

Geographic Bounds
Vehicles/Equipment

Road Type

Pollutants and Processes
General Output

Output Emissions

Advanced Features

Database version - MOVESDB20241112

Onroad, County, Inventory

Years - 2027, 2035, 2045, 2050

1 month representing summer conditions (July) for
ozone

Weekdays only

All hours of the day selected

1 custom domain - Shelby County

All valid source types and fuel types, including
gasoline, diesel, CNG, E-85, and electricity

All road types including off-network

NOx, VOCs, total gaseous hydrocarbons, non-
methane hydrocarbons

Units = grams, joules, miles

Time aggregation = hour, location = county, on-road
emissions rates by road type and source use type

None
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Table 2 - MOVES County Data Manager Parameters

Meteorology Data

Source Type Population

Age Distribution

Vehicle Type VMT -
HPMS! Vehicle Type Year VMT

Vehicle Type VMT -
Monthly VMT Fraction

Vehicle Type VMT -
Daily VMT Fraction

Vehicle Type VMT -
Hourly VMT Fraction

Average Speed Distribution

Road Type Distribution

Fuel Supply/Fuel
Formulation/Fuel Usage
Fraction

Alternate Vehicle Fuel and
Technology (AVFT)

I/M Programs

Local data from National Oceanic and Atmospheric Administration
(NOAA) at the Memphis International Airport used to develop the
current Shelby County SIP

Shelby County data (obtained from 2023 TDOT Forecasting Office data)
for source types 11, 21, 31, 32, 41, 42, 43, 61, and 62 combined with
local VMT adjusted MOVESS5 default data for source types 51, 52, 53,
and 54

Shelby County data (obtained from 2023 TDOT Forecasting Office data),
and MOVESS default data for source types 51, 52, 53, and 54 was used
as a base. Future distributions were developed using EPA's Age
Distribution Projection Tool.

Local data obtained from Memphis Travel Demand Model with EPA’s
daily to annual VMT converter applied

Data obtained from EPA’s daily to annual VMT converter

Data obtained from EPA’s daily to annual VMT converter

Local data obtained from Memphis Travel Demand Model

Local data obtained from Memphis Travel Demand Model

Local data obtained from Memphis Travel Demand Model

Default data

Shelby County data (obtained from 2023 TDOT Forecasting Office data)
used for source types 11, 21, 31, 32, and 52. Default MOVES5 data used
for all other source types. Default data for source type 42 was modified
to exclude all compressed natural gas (CNG) vehicles and electric
vehicles prior to 2023. AVFT Tool in MOVESS used to project to future
analysis years.

No I/M used

1- Highway Performance Monitoring System (HPMS)

2.1

Motor Vehicle Emissions Simulator (MOVES)

The Clean Air Act (CAA) requires EPA to regularly update its mobile source emission models. EPA
continuously collects data and measures vehicle emissions to make sure the Agency has the best
possible understanding of mobile source emissions. This assessment, in turn, informs the
development of EPA’s mobile source emission models. MOVES represents the Agency’s most up-
to-date assessment of mobile source emissions. MOVES also incorporates several changes to
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EPA’s approach to mobile source emission modeling based upon recommendations made to the
Agency by the National Academy of Sciences.

The detailed MOVES approach to modeling allows EPA to easily incorporate large amounts of in-
use data from a wide variety of sources, such as data from vehicle inspection and maintenance
(I/M) programs, remote sensing device (RSD) testing, certification testing, portable emission
measurement systems (PEMS), etc. This approach also allows users to incorporate a variety of
activity data to better estimate emission differences such as those resulting from changes to
vehicle speed and acceleration patterns. MOVES has a graphical user interface which allows users
to more easily set up and run the model. MOVES database-centered design provides users much
greater flexibility regarding output choices. MOVES output can be expressed as total mass (in tons,
pounds, kilograms, or grams) or as emission factors (grams-per-mile and in some cases grams-
per-vehicle). Output can be easily aggregated or disaggregated to examine emissions in a range of
scales, from national emissions impacts down to the emissions impacts of individual
transportation projects. The database-centered design also allows EPA to update emissions data
incorporated in MOVES more easily and will allow users to incorporate a much wider array of
activity data to improve estimation of local emissions.

2.2 Travel Demand Modeling

The Memphis Urban Area Travel Demand Model was developed in consultation with states, local
transportation agencies and local jurisdictions. Its boundary includes all of Fayette, Shelby, and
Tipton County in Tennessee; DeSoto, Marshall,

Tate, and Tunica County in Mississippi; and Figure 2 - Travel Demand Model Boundary
Crittenden County, Arkansas (see Figure 2).

[ 7
The Travel Demand Model’s base year is 2016. The ] )
Travel Demand Model is a standard four step =
model with trip generation, trip distribution, mode
choice, and trip assignment components. The L&I“’e ;:mpms —
Travel Demand Model includes freight and transit % Vodel Boundary
subcomponents. Year 2016 count data from .
TDOT, MDOT, and ARDOT, as well as counts v a @

—— iles

collected by the MPO were used in the base year

model validation and calibration effort. Socioeconomic data was forecasted to the year 2050 as a
part of the most recent RTP. There are 2,823 internal and 54 external traffic analysis zones in the
Travel Demand Model. The Travel Demand Model roadway network includes all interstates,
freeways and expressways, principal arterials, minor arterials, and collectors, as well as some
local streets. The TDM was reviewed by the TDOT Long Range Planning Division using the Minimum
Travel Demand Model Calibration and Validation Guidelines for the State of Tennessee, and
concurrence on use of the model for the Memphis MPO’s regional planning efforts was received on
May 15, 2020. Additional Travel Demand Model development documentation is available from the
Memphis MPO upon request.
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Model Data Adjustments

The Travel Demand Model results were compared with the 2016 Highway Performance Monitoring
System (HPMS) data obtained from the Tennessee Department of Transportation (TDOT) for Shelby
County. The annual VMT shown in the HPMS data was compared to the total 2016 Shelby County
VMT shown in the Travel Demand Model. This comparison yielded a HPMS/TDM ratio that was used
to scale the VMT output from the model to more closely match documented conditions. This
scaled VMT was used in the development of the HPMS vehicle type VMT.

Pre-processing

Information was gathered from the Travel Demand Model to generate the average speed
distribution, road type distribution, hourly VMT distribution, and HPMS vehicle type VMT. To
streamline this process, a pre-processor was used to perform many of the calculations and
disaggregations needed to produce MOVES-ready spreadsheets for each input. MOVES
spreadsheet templates for each input type were developed for the identified model years.
Following this, a script was used to pull data from the model and perform the required
calculations. MOVES files generated through this exercise were then applied directly in the County
Data Manager. The analysis was performed using the inventory method. As aresult, no post-
processing was needed for the MOVES data output.

3.0 MOVES Run Specifications

The Environmental Protection Agency released the MOVES5.0 software update in November 2024.
This software uses a graphical user interface with a set of input categories. A Runspec was
developed to store the input values for these categories. The values and information included in
the Runspecs developed for this analysis are explained in more detail in the following sections.

3.1 Description

The information in this category is used to distinguish the individual Runspecs. For this analysis,
the description is used to introduce the purpose for the analysis, the area being studied, and the
year of analysis (i.e. 2027, 2035, 2045, and 2050).

3.2 Scale

This input window is used to detail the information needed for the domain/scale of the analysis as
well as the calculation type. The onroad model was chosen for this analysis. The county level was
selected as the domain for this effort, since it is the appropriate level for use in SIP and regional
conformity analysis. The inventory method was chosen for the calculation type.
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3.3 Time Spans

The Time Spans input window has a variety of different timescale inputs that are used for
understanding the level of temporal aggregation being used in the analysis. Based on the
interagency consultation process, the years 2027, 2035, 2045, and 2050 were chosen for the
analysis years. Each year was completed within a different Runspec. Pollutant analysis for Shelby
County is for 8-hour ozone. July was chosen as the month to best represent summer ozone
conditions. Weekdays were selected as the representative day type since they are considered to be
the worst-case type when compared with weekends. All hours of the day were included in the
analysis to represent conditions over a full 24-hour period.

3.4 Geographic Bounds

This analysis consisted of all of Shelby County.

3.5 Vehicles/Equipment

This input window allows the user to specify which fuel and vehicle types are present within the
transportation network. There are thirteen different vehicle classes (referred to as source use
types) and five different fuel types. All possible vehicle and fuel types were considered.

3.6 Pollutants and Processes

This input window allows the user to specify different pollutants and processes that are desired for
modeling. Since the purpose of this analysis is to assess emissions relating to the 2008 8-hour
ozone standards, the interagency consultation specified the inclusion of Oxides of Nitrogen (NOy),
Volatile Organic Compounds (VOC), Non-Methane Hydrocarbons (NMHC), and Total Gaseous
Hydrocarbons (THC). All processes for the selected pollutants were considered in this analysis.

3.7 Road T Type

The MOVES software incorporates five different roadway types: off-network, rural restricted
access, rural unrestricted access, urban restricted access, and urban unrestricted access.
Expressways and freeways in the region are considered as restricted access facilities. For this
analysis, all five roadway types were considered. Off-network emissions are intended to account
for vehicle starts and evaporative emissions for parked vehicles. While these emissions are not
captured through the information in the regional Travel Demand Models, default values can be
used to assess their impacts.

3.8 Output

Output for the MOVES program is stored in a user-created database. Output databases were
created for each of the analysis years for the different Runspec conditions. As specified in the
interagency consultation process, grams, joules, and miles were used as the units of measure in
the output database.

12



.

Fiscal Year 2026-29 Y
Transportation Improvement ) M“VINE I“B["‘I[R

Program

3.9 Output Emissions Detail

Based on guidance from EPA/FHWA for the preferred aggregation level for conformity runs, the time
aggregation level was specified as hours and the geographic level was set to county. To assist with
post-processing aggregation, the road type and source use type information were included with the
output.

3.10 Advanced Features

The MOVES software includes input windows where provisions can be specified for specific
strategies such as on-road retrofit and rate of progress emissions. Since these strategies are not
being applied in this location, no information was entered for this section.

4.0 County Data Manager

MOVES5.0 allows for input databases to be created and data entered through the Runspec level of
the model. Once the base parameters have been established for a given MOVES Runspec, the
Create Input Database tab can be used to create a database and enter locally specific data. Input
provided in Excel spreadsheet format can be referenced using this tool, which converts the data to
HeidiSQL format and incorporates it into the MOVES analysis. For the Shelby County portion of the
maintenance area, locally specific data could consist of data used for the entire region, statewide,
or county-level data. The following sections detail these input criteria, and the methodology and
assumptions used to arrive at the information entered for each.

4.1 Meteorology Data Importer

Meteorological data for the analysis area is consistent with the local data from National Oceanic
and Atmospheric Administration (NOAA) at the Memphis International Airport that was used to
develop the currently adopted State Implementation Plan (SIP) for the Shelby County maintenance
area.

4.2 Source Type Population Importer

This importer provides the user with the opportunity to enter vehicle population data sorted by the
13 MOVES vehicle source types. Shelby County specific data for year 2023 was obtained from the
TDOT Long Range Planning Forecasting Office report “Methodology for Developing Model Inputs for
the 2023 NEI Submission”, December 2024 (found in Exhibit 2 of this report).

To ensure that the population data best represents the local population, the TDOT data was
compared to the VMT data that is provided by TDOT for Shelby County through their Highway
Performance Monitoring System. EPA’s MOVES Technical Guidance offers guidance on how to
leverage default population and VMT data with local VMT data to arrive at an estimate of the local
population. This guidance suggests comparing the ratio of default source type population to
default VMT to the local VMT to arrive at an estimate of local source type population. This method
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was used to determine the 2023 source type population data from the TDOT monitoring system
VMT data for Shelby County. Through the comparison of these two 2023 data sources (TDOT
Forecasting Office and TDOT performance monitoring system) it was determined that the TDOT
performance monitoring system data more accurately represents the local population for source
types 51, 52, 53, and 54. Using the TDOT Forecasting Office data for all other source types, a 2023
baseline source type population was developed. Growth rates consistent with the growth in Travel
Demand Model VMT were applied to the 2023 baseline source type population to project the
source type population for each analysis year. Table 3 shows the source type population used for
this analysis.

Table 3 - Source Type Population for All Analysis Years

Source Analysis Year
Source Type Type
2027 2035 2045 2050

Motorcycle 11 9,407 9,892 10,461 10,781
Passenger Car 21 323,926 340,611 360,209 371,250
Passenger Truck 31 378,657 398,162 421,071 433,978
Light Commercial Truck 32 23,222 24,418 25,823 26,615
Intercity Bus 41 534 571 603 625
Transit Bus 42 95 101 107 111
School Bus 43 595 636 672 697
Refuse Truck 51 142 152 160 166
Single Unit Short-haul Truck 52 24,710 26,417 27,909 28,931
Single Unit Long-haul Truck 53 1,117 1,194 1,262 1,308
Motor Home 54 2,515 2,689 2,841 2,945
Combination Short-haul Truck 61 7,721 8,330 9,021 9,416
Combination Long-haul Truck 62 4,201 4,532 4,908 5,123

Total for Each Analysis Year 776,841 817,706 865,049 891,946
4.3 Age Distribution Importer

The Age Distribution Importer allows the user to provide vehicle age distribution data sorted by the
MOVES vehicle source types. Vehicle age distribution is divided into 40 years based on vehicle
model years. For each vehicle type, the sum of all age distributions will equal one. Shelby County
specific data for 2023 was available from the TDOT Long Range Planning Forecasting Office report
“Methodology for Developing Model Inputs for the 2023 NEI Submission,” December 2024. This
data covers a 30-year age distribution, so EPA’s database conversion tool within MOVES5 was used
to convert it to the 40-year distribution. Shelby County default data from MOVESS5 was used for
source types 51, 52, 53, and 54 to ensure that the age distribution data best represents the local
conditions. EPA’s age distribution projection tool was used to project the base 2023 distribution to
all analysis years.
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4.4 Vehicle Type VMT and VMT Fractions

This data importer asks the user for the VMT in the study area by HPMS vehicle class type, hourly
VMT distributions, daily VMT distributions (optional), and monthly VMT distributions (optional). The
HPMS vehicle class VMT is asked for on a daily or annual basis, as selected by the user. To
determine this information, data can be pulled from available Travel Demand Models or from
regional HPMS data.

HPMS Vehicle Class VMT

The HPMS vehicle class VMT was estimated using the pre-processor developed within the Travel
Demand Model. The Travel Demand Model classifies vehicles into automobiles, single unit trucks,
and combination unit trucks. The three vehicle classes in the model were divided into the five
HPMS vehicle class types through the pre-processor. The HPMS vehicle types are motorcycles,
light duty vehicles, buses, single unit trucks, and combination unit trucks. Since the Travel
Demand Model produces daily weekday volumes, the EPA conversion tool was used to convert
these daily VMT numbers to annual values. The annual vehicle miles traveled by MOVES vehicle
source type for the study area are shown in Table 4.

Table 4 - Annual VMT by HPMS Type by Year for Shelby County

HPMS Analysis Year
Source Type
Type ID 2027 2035 2045 2050

Motorcycle 10 78,917,651 82,982,765 87,757,367 00,447,283
Passenger Carand 25  8,568,457,384  9,009,825,760  9,528,226,558  9,820,283,265
Light Truck

[Tifzreny, Temsl, 2l 40 6,911,134 7,388,546 7,806,090 8,091,662
School Bus

Single Unit Truck 50 372,821,526 398,575,502 421,099,929 436,505,143
%‘L’fgf'”at'o” S 60 541,398,552 584,118,129 632,592,541 660,279,020

Total for Each Analysis Year 9,568,506,248  10,082,890,701  10,677,482,484  11,015,606,372

Daily VMT Fraction

Local data was unavailable; therefore, the analysis used dayVMTFraction data obtained from EPA’s
daily to annual VMT converter.

Monthly VMT Fraction

Local data was unavailable; therefore, the analysis used monthVMTFraction data obtained from
EPA’s daily to annual VMT converter.
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Hourly VMT Fraction

The hourly VMT fraction was determined using the pre-processor developed within the Travel
Demand Model. To produce the information needed for the MOVES input file, the three vehicle
classes in the model were expanded to the 13 MOVES vehicle source types. In addition, the four
time of day periods in the model were expanded to represent each hour of the day. The default mix
of off-network hourly distribution percentages was used for all vehicle classes.

4.5 Average Speed Distribution Importer

This importer gives the user the opportunity to enter locally specific average speed data,
disaggregated by vehicle source type, road type, weekday/weekend, and hour of the day. The
MOVES model uses 16 speed bins, dividing speed distributions into a fraction of driving within each
speed bin for each of the criteria listed previously. The average speed distribution was determined
using the pre-processor developed within the Travel Demand Model. The vehicle classes in the
model were expanded to the 13 MOVES vehicle source types, and the hourly distribution was
expanded from the four time periods in the model to each hour of the day.

4.6 Road Type Distribution Importer

The road type distribution importer can be used to incorporate locally specific roadway distribution
information. The road type distribution was determined using the pre-processor developed within
the Travel Demand Model. The vehicle classes in the model were expanded to the 13 MOVES
vehicle source types.

4.7 Fuels Importer

Fuel information is broken down into four inputs that define the fuels used in an area: fuel supply,
fuel formulation, fuel usage fraction, and alternative vehicle fuels and technologies (AVFT). For fuel
supply, fuel formulation, and fuel usage fraction, default data for Shelby County from MOVES was
used. The AVFT input was adjusted to reflect local distributions of vehicles using different fuels and
technologies.

AVFT

The AVFT input allows for modifications to the fraction of vehicles capable of using different fuels
and technologies, specifically gasoline, diesel, E-85, CNG, battery electric, and fuel cell electric.
Default AVFT data assumes a national average breakdown of each source type and fuel type
combination. Shelby County AVFT information for 2023 was gathered from the TDOT Long Range
Planning Forecasting Office report “Methodology for Developing Model Inputs for the 2023 NEI
Submission,” December 2024, and was used as a base for this input. Through consultation with the
TDOT Long Range Planning Forecasting Office, it was determined that the distributions for source
types 11, 21, 31, 32, and 52 were developed through vehicle registration data, while all other
source types used default distributions from MOVES. Default distributions from MOVESS5 for 2023
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will be used in the place of the default distributions for all other source types in the TDOT input file.
Additionally, MOVES default distributions for source type 42 (transit buses) includes CNG and
electric buses. Since there are no CNG buses in the transit fleet and only a few electric buses
starting in 2023, the default values for this source type were modified to reflect only diesel and
gasoline fuel types prior to 2023 with the addition of electric vehicles in the 2023 distribution.

This resulted in a base AVFT file for 2023. To develop the input files for the analysis years, the AVFT
Tool within the Fuels Importer was used to project the 2023 distributions. The Gap-filling Method
was set to “Automatic” for all source types. The Projection Method in the tool was set to
“Proportional” for source types 11, 21, 31, 32, 42, and 52, and “National Average” for all remaining
source types.

4.8 Inspection and Maintenance (I/M) Importer

This importer allows local inspection and maintenance data to be entered for the study area. As
there is no I/M program in use within Shelby County, no analysis years provide for inspection and
maintenance.

5.0 Post-Processing of MOVES Output

Once the appropriate data was input into the MOVES Runspecs and the County Data Manager, the
four scenarios were run using the MOVES program. The following MOVES output databases were
produced:

e Shelby 2027 _2629tip_rtpamendment_may2025 out
e Shelby 2035 _2629tip_rtpamendment_may2025_out
e Shelby 2045 2629tip_rtpamendment_may2025 out
e Shelby 2050 2629tip_rtpamendment_may2025 out

Since the inventory method was used for this analysis, results for each pollutant were able to be
obtained directly from the MOVES output database, summarized over each hour of the day and
source type.

6.0 Summary Results and Conclusions

The current Tennessee State Implementation Plan (SIP) established emission budgets for
transportation conformity purposes. In accordance with EPA regulations, estimates of the
emissions for each of the analysis years of the FY 2026-2029 TIP and the amended Moving Together
2050 RTP were developed. The process of estimating the projections, along with the data inputs
used is described in detail earlier in this report. The following steps describe the test required to
demonstrate conformity of the FY 2026-2029 TIP and the amended Moving Together 2050 RTP
under 2008 8-hour ozone standards:
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Ozone Season:

« Volatile Organic Compounds (VOC)
0 2027 Analysis Year (tons/day
0 2035 Analysis Year (tons/day
0 2045 Analysis Year (tons/day
0 2050 Analysis Year (tons/day

<2027 Budget
<2027 Budget
<2027 Budget
<2027 Budget

tons/day)
tons/day)
tons/day)
tons/day)

~— — — —
—_~ o~~~

* Nitrogen Oxides (NOx)
0 2027 Analysis Year (tons/day) < 2027 Budget (tons/day)
0 2035 Analysis Year (tons/day) < 2027 Budget (tons/day)
0 2045 Analysis Year (tons/day) < 2027 Budget (tons/day)
0 2050 Analysis Year (tons/day) < 2027 Budget (tons/day)

Results from this analysis were summarized in Table 5 and compared with the established Motor
Vehicle Emission Budgets (MVEBS).

Table 5 - Summary of Total Mobile Source Emissions

Emissions (tons/day)

Analysis Volatile Organic Oxide of Nitrogen
Year Compounds (VOC) (NOy)

MVEB Modeled MVEB Modeled

2027 19.01 8.773 61.56 11.022
2035 19.01 6.534 61.56 5.409
2045 19.01 4.328 61.56 2.989
2050 19.01 3.991 61.56 2.774

The analysis indicates that the projected emissions levels based on projects contained in the
Shelby County portion of the Memphis Urban Area MPQO’s FY 2026-2029 Transportation
Improvement Program (TIP) and the amended Moving Together 2050 Regional Transportation Plan
(RTP) meet the conformity tests specified in the Transportation Conformity Rule Amendments for
the 2008 8-hour Ozone and PM2.5 National Ambient Air Quality Standards and Miscellaneous
Revisions for Existing Areas; Transportation Conformity Rule Amendments; Response to Court
Decision and Additional Rule Changes (69 FR 40004) and the Guidance for Transportation
Conformity Implementation in Multi-Jurisdictional Nonattainment and Maintenance Areas (EPA-
420-B-12-046, July 2012). Further, this conformity determination meets the other requirements of
40 CFR Part 93. Itis the determination of this analysis that the FY 2026-2029 TIP and the amended
Moving Together 2050 RTP conform under the 2008 8-hour ozone National Ambient Air Quality
Standards.
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Additional details on the total emissions are provided in Table 6 and Table 7. These tables show
emissions for each analysis year by the 13 MOVES vehicle source types. Results from the moves
output database file were summarized over each hour of the day to obtain these values.

Table 6 - Total NOx Emissions (grams/day) by Source Type and Analysis Year

Source
Source Type Type ID 2027 2035 2045 2050

Motorcycle 169,112 175,326 182,866 189,991
Passenger Car 21 864,313 327,545 104,845 89,995
Passenger Truck 31 2,008,392 857,879 260,318 200,759
Light Commercial Truck 32 201,462 106,156 58,550 51,560
Intercity Bus 41 49,213 32,600 20,355 17,678
Transit Bus 42 6,502 4,259 2,574 2,119
School Bus 43 9,188 6,467 3,873 3,052
Refuse Truck 51 38,109 19,906 14,741 14,113
Single Unit Short-haul Truck 52 744,828 392,498 300,947 291,194
Single Unit Long-haul Truck 53 81,374 35,956 23,047 21,000
Motor Home 54 80,743 40,903 18,198 15,014
Combination Short-haul Truck 61 2,582,346 1,274,497 677,608 639,421
Combination Long-haul Truck 62 3,163,704 1,632,580 1,043,661 980,831
Total 9,999,285 4,906,571 2,711,582 2,516,728
Tons 11.022 5.409 2.989 2.774
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Table 7 - Total VOC Emissions (grams/day) by Source Type and Analysis Year

Source
Source Type Type ID 2027 2035 2045 2050

Motorcycle 566,076 580,642 605,046 619,985
Passenger Car 21 2,802,841 2,061,659 1,019,207 883,579
Passenger Truck 31 3,376,218 2,544,384 1,780,787 1,613,264
Light Commercial Truck 32 173,170 136,579 108,853 98,031
Intercity Bus 41 8,895 7,097 5,160 4,870
Transit Bus 42 1,389 1,087 712 626
School Bus 43 2,022 1,754 1,392 1,182
Refuse Truck 51 2,786 1,386 1,096 1,142
Single Unit Short-haul Truck 52 679,666 382,839 241,580 230,231
Single Unit Long-haul Truck 53 20,196 11,453 6,948 6,612
Motor Home 54 52,517 30,278 17,089 15,487
Combination Short-haul Truck 61 110,390 61,976 41,633 41,648
Combination Long-haul Truck 62 162,278 106,154 96,360 104,357
Total 7,958,444 5,927,288 3,925,862 3,621,015
Tons 8.773 6.534 4.328 3.991
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Exhibit 1

Interagency Consultation and Pre-Analysis Consensus Memo
Documentation

Contains:

* Interagency Consultation Documentation

e Pre-Analysis Consensus Memorandum & AVFT Memorandum, April 25, 2025

e Memorandum of Understanding between the Memphis Urban Area MPO and the
West Memphis MPO on Air Quality Conformity Determination, 2019
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