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Introduction 
The federal Clean Air Act requires that federally funded highway and transit projects contained in 
regional long-range transportation plans (RTP) and Transportation Improvement Programs (TIP) be 
consistent with the air quality goals established in state air quality implementation plans (SIP). The 
process for demonstrating this consistency is called Air Quality Conformity. The purpose of 
Conformity is to ensure that projects in the plan will not cause new air quality violations, worsen 
any existing violations, or delay timely attainment of National Ambient Air Quality Standards 
(NAAQS). 
 
The U.S. Environmental Protection Agency (EPA) has established NAAQS for six criteria air 
pollutants: carbon monoxide, lead, ground-level ozone, nitrogen dioxide, sulfur dioxide, and 
particulate matter.  EPA designates an area as either “attainment” or “nonattainment” for each of 
these pollutants based on whether local air monitoring data shows it is meeting or not meeting these 
standards. Areas that were initially designated as “nonattainment” for a particular standard but later 
attain that standard are termed “maintenance” areas.   
 
Pollutants Analyzed for Transportation Conformity in Southeast Michigan 
Air quality transportation conformity analysis is required for the entire seven-county region of 
southeast Michigan due to its designated status of “maintenance” for particulate matter and ozone. 
Below is a summary of southeast Michigan’s current air quality status for each of these two 
pollutants.  

 Fine Particulate Matter (PM2.5): The entire seven-county region was originally designated 
nonattainment for both the 1997 annual (15 μg/m3) and 2006 24-hour (35 μg/m3) PM2.5 
standards. However, since the implementation of Michigan’s State Implementation Plan 
(SIP) for this pollutant, levels have declined significantly, and all air monitors have been 
measuring levels well below the standards since 2009. Consequently, the U.S. EPA has re-
designated the region as a “maintenance area” for these two standards in 2013. In 2015, 
southeast Michigan was designated as “attainment” for the tougher 2012 annual standard (12 
μg/m3) and the 1997 annual standard was revoked by the EPA in 2016. Thus, conformity 
analysis for this pollutant is only required for the 24-hour standard for the region.   

 Ozone: The entire region was originally designated nonattainment for the 1997 ozone 
NAAQS of 0.08 ppm.  Following successful implementation of Michigan’s SIP for this 
pollutant, the region was re-designated as “maintenance” in 2009. In 2012, Southeast 
Michigan was designated as “attainment” for the 2008 ozone NAAQS of 0.075 ppm. In 2018, 
the entire seven-county region was designated nonattainment for the new stricter 2015 ozone 
NAAQS of 0.070 ppm by the EPA. However, since the implementation of Michigan’s SIP 
for this pollutant, all air monitors have been measuring levels below the standards. Therefore, 
on May 19, 2023, the EPA redesignated the region to “attainment/maintenance area” for the 
2015 ozone NAAQS. At the same time, the EPA also approved the 2025 and 2035 VOC and 
NOx motor vehicle emissions budgets included in Michigan’s plan for maintaining the 2015 
ozone NAAQS through 2035 in the region. Thus, conformity analysis for this pollutant is 
required for the region. 
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Overview of Conformity Analysis Process 
To analyze conformity, emissions generated by all vehicles on Southeast Michigan’s roadway 
system are estimated using a complex set of computer models.  The models estimate the expected 
change in these emissions due to the combination of: 

 Anticipated growth in the region, and  

 The implementation of regionally significant transportation projects that either increase or 
decrease roadway capacity (e.g., building of new roads, adding or reducing the number of 
traffic lanes on existing roads). The impact of major transit projects is also included.   

1. MOVES Model Run Specifications 

EPA’s MOVES version MOVES4.0.1 was used to perform this transportation conformity 
analysis.  MOVES’ County level run was utilized, and Wayne County was chosen to represent 
the fuel characteristics used in all seven SEMCOG counties (Livingston, Macomb, Monroe, 
Oakland, St. Clair, Washtenaw, and Wayne counties).  

These seven counties comprise Southeast Michigan’s maintenance area for both the 1997 ozone 
National Air Ambient Quality Standard (NAAQS) and the 2015 ozone NAAQS. As ozone 
conformity analysis involves generating emissions for a high-ozone summer weekday, only 
weekday emissions were specified in MOVES. The simulated ozone meteorological data was 
entered into the month of July to represent the typical summer day.  

These seven counties also reflect the maintenance area for the 2006 24-hour PM2.5 NAAQS. 
MOVES runs for this pollutant specify the weekdays of the three winter months: December, 
January and February since previous monitoring data has shown PM2.5 emissions are highest 
during these months.  

Although Wayne County was chosen to represent the whole region geographically in MOVES 
runs, all local inputs were developed to represent the transportation activities in all seven 
SEMCOG counties. More information on the development of these local inputs is provided in 
Section 7. 

2. Results of Transportation Conformity Analysis 

A. 24-Hour Fine Particulate Matter (PM2.5) 
Table 1 shows the results of the 24-hour fine particulate matter (PM2.5) conformity analysis 
for the Southeast Michigan attainment/maintenance area.  This area includes the entire seven-
county SEMCOG region. In accordance with EPA conformity guidance on the 24-hour PM2.5 

standard, the analysis uses daily emissions inventories for the season in which most 24-hour 
PM2.5 violations occur. Research by the Michigan Environment, Great Lakes, and Energy 
(EGLE) and SEMCOG’s Air Quality Study (SEMAQS) group found that PM2.5 
concentrations in Southeast Michigan tend to be highest during the winter season. Thus, 
vehicle emissions for an average winter day are used for this conformity analysis.  
 
On-road mobile source emission budgets for the 24-hour standard were approved by the EPA 
in 2013, when the region was re-designated as an attainment/maintenance area. Conformity 
is demonstrated if forecasted 24-hour PM2.5 and nitrogen oxide (NOx) emissions for specific 
future years do not exceed these budgets. The data in Table 1 show that forecasted emissions 
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of both PM2.5 and NOx are well below the established budgets for all analysis years. Thus, 
conformity is demonstrated. 
 
Table 1: Results of Daily PM2.5 Conformity Analysis -Budget Emissions Test 

Analysis Year 

Emissions 
(Tons per winter weekday) 

Regional Winter 
Weekday VMT 

 (millions) Primary PM2.5 NOx 

Conformity Budget 16 365 NA 
2025 2.85 62.08 121.74 
2030 2.34 39.39 124.02 
2035 2.11 26.15 125.85 
2040 1.99 21.27 127.19 
2050 1.95 18.52 128.98 

 

B. Ozone 
Table 2 shows the results of the ozone conformity analysis for SEMCOG’s 2015 ozone 
“attainment/maintenance” area. This area includes the entire seven-county SEMCOG region. 
Conformity is demonstrated if forecasted emissions for specific future years do not exceed 
the EPA-approved mobile source emission budgets set forth in Michigan’s State 
Implementation Plan (SIP) for maintaining the 2015 ozone NAAQS through 2035 in the 
region. 

The data in Table 2 show that forecasted emissions in the SEMCOG region for the two 
pollutants causing ozone formation - volatile organic compounds (VOC) and nitrogen oxides 
(NOx) - are below the approved mobile source emissions budgets of 2015 ozone for all 
analysis years. Thus, conformity is demonstrated.  

 
Table 2: Results of 8-Hour Ozone Conformity Analysis -Budget Emissions Test 

Analysis Year 

Emissions 
(Tons per summer weekday) 

Regional Summer 
Weekday VMT 

(millions) VOC NOx 

Conformity Budget - 2025 
Interim Year 

47.86 104.35 NA 

2025 41.52 61.94 145.72 

2030 32.27 38.61 148.45 

Conformity Budget -2035 
Maintenance Year  

44.67 102.41 NA 

2035 27.86 24.18 150.65 

2040 25.00 18.51 152.25 

2050 21.51 15.27 154.39 
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3. Projects Included in the Conformity Analysis 

This analysis included all capacity-related projects proposed for SEMCOG’s 2050 RTP, plus 
those already in SEMCOG’s 2045 RTP with their open-to-traffic dates set in future years. A 
complete list of the projects included in this analysis can be found in Appendix A.  
 

4. Coordination With Interagency Workgroup  
A. Coordination Process 

On August 21, 2023, the Michigan Transportation Conformity Interagency Workgroup 
(MITC-IAWG) held a conference call to review proposed projects of SEMCOG’s 2050 RTP. 
The group also made consensus on the modelling process and assumptions. A summary of 
this call is provided in Appendix B, along with the list of projects being reviewed during the 
call. The results of the conformity analysis are documented in Section 2 above. A copy of 
this conformity analysis documentation was sent to each member of the MITC-IAWG for 
review and comment.  

B. MITC-IAWG Comments and Responses 

No comments received to date. 

 

5. Description of Public Participation Process 

A. Public Involvement 

A public comment period for the 2050 RTP was initiated on March 27, 2024, and concluded 
on April 26, 2024. SEMCOG’s General Assembly on June 28, 2024, formally adopted both 
documents. Public notices were emailed to a broad cross section that included interested 
citizens, advocacy groups, community organizations, and municipal clerks. The notice was 
also sent to the media, public libraries, published in SEMCOG’s biweekly electronic 
newsletter, and posted on its Web site and social media pages. 

B. Public Comments and Responses 

No comments received to date. 

  

6. Formal MPO Action Supporting the Conformity Determination 

SEMCOG committee action on the 2050 RTP: 
 Transportation Coordinating Council (TCC), April 18, 2024 
 Executive Committee, May 03, 2024 
 General Assembly, June 28, 2024 

 

7. Key Modeling Assumptions and Local Inputs for SEMCOG Area 
 

A. Description of Local Travel Data Inputs  

1)  Demographic Data 
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Travel forecasts used to calculate on-road mobile source emissions for the conformity 
analysis were based on demographic data from SEMCOG’s 2050 Regional Development 
Forecast (RDF).  At the time the base year inputs were developed, 2020 Census had only 
released limited 2020 household and population summary results, which also included 
intentional errors known as differential privacy (DP). This introduced complexities in 
creating a robust database for forecasting. Consequently, several data sources were 
combined to finalize the base year 2020 demographic data development.  

a) Census 2020 release: This contained block-level household and population 
counts, along with large-area age group and race composition. This data served 
as synthesis targets and marginal controls for adjusting ACS attributes. 

b) 2020 5-year ACS: This constituted the primary source for household and person 
attributes like age, children, income, workers, cars, etc. Data was predominantly 
obtained at the block group level, with certain attributes, such as household 
income, available only at the Census tract level. 

c) SEMCOG housing units: Locally collected data primarily used in the household 
placement process to allocate households across the region into individual 
buildings. 

The household and population data development comprised two key steps: 
a) Household synthesis: adjusted marginal controls for each Census block group or 

tract using the data from 2020 census and 5-year ACS; conducted a population 
synthesis process to generate individual household and person records at the 
block group level using 2020 5-year ACS PUMS samples as seed data. 

b) Placement: allocated households into individual housing units using the 
synthesized data by the placement program; assembled traffic analysis zone 
(TAZ) data after addressing some conflicts between Census and local housing 
data. 
 

The 2050 RDF forecast was adopted in March of 2023. A three-step process was used to 
develop this forecast. 

a) Regional forecast totals of population, households and jobs were generated from 
the REMI (Regional Economic Models, Inc.) model. The model forecasts 
Southeast Michigan’s ability to attract and retain population and jobs relative to 
all other parts of the United States. Regional totals are developed in five-year 
intervals from the 2020 base year to 2050. 

b) The regional totals were then used to develop a small-area forecast that 
disaggregates regional population, households and jobs into 1.8 million land 
parcels using the UrbanSim model.  UrbanSim is a computer simulation model 
for planning and analysis of urban development. It incorporates the interaction 
between land use, transportation, and public policy. In doing so, it puts future 
population and jobs into the most desirable land parcel and models residential and 
nonresidential developments as demand arises. 
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c) Land parcels from the small-area forecast were aggregated to traffic analysis 
zones (TAZs) for use in SEMCOG’s travel demand forecasting model. 

 
2) SEMCOG’s Travel Demand Forecasting Model (TDFM) 

Vehicle miles of travel (VMT) forecasts for the on-road emissions inventory were 
developed using version E8 of SEMCOG’s Travel Demand Forecasting Model (TDFM) 
for both passenger travel and commercial vehicle travel.  
 
E8 – passenger travel model components were inherited from E7, which was 
implemented in 2018 using SEMCOG’s 2015 travel survey and recalibrated in 2022 with 
the transit ridership numbers from SEMCOG’s 2019 onboard transit survey. It utilizes 
the standard trip-based modeling process (trip generation, trip distribution and mode 
choice) to model the passenger travel demand. The program is run on the platform of 
TransCAD.  
 
E8 - commercial vehicle (CV) travel model components were implemented in 2021 
using SEMCOG’s 2017 commercial vehicle survey and other observed truck data. The 
CV model runs with the script language of R and includes three model components, 
described below at high-level. 

a) The Firm Synthesis Model, which develops a list of business establishment 
locations and processes zonal land use data used to generate truck trip demand 
in later steps of the CV model. 

b) The Long-Distance Truck Model, which estimates long-haul freight truck travel 
to and from the region, as well as external to external truck travel through the 
region. 

c) The Commercial Vehicle Touring Model (CVTM), which estimates demand for 
local deliveries and the provision of services by non-freight carrying trucks. The 
tours and trips simulated to serve this demand, when combined with the travel 
from the long-distance truck model, means that the CV model simulates all 
truck movements within, to, from, and through the region. 

 
The last step of SEMCOG’s TDFM is traffic assignment, which runs in TransCAD and 
assigns zone-to-zone passenger and commercial vehicle trips to the E8 model road 
network by time period and vehicle type. The base year 2020 of E8 model used the 
2020 household/population and the 2019 employment data as model inputs to validate 
the model output against the travel observed before Covid in the region. The travel 
behavior changes due to Covid were not reflected in this E8 model version. Regional 
travel was forecasted in five-year intervals from the base year 2020 to the last year of 
SEMCOG’s 2050 Regional Transportation Plan (RTP).   
 
Detailed documentation on the model is contained in a separate SEMCOG document that 
is available upon request. 
 

3) Mapping of Road Types between TDFM and MOVES 
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To use TDFM data in MOVES, the road types used in SEMCOG’s TDFM must be 
reconciled with those used in MOVES.  The MOVES model uses four basic road types 
for on-road activities: Urban Restricted, Urban Unrestricted, Rural Restricted and Rural 
Unrestricted.  The term, “restricted”, refers to restricted or limited-access roadways.  In 
the SEMCOG region, this includes all freeway facilities. All other roadways in the 
SEMCOG region are considered unrestricted facilities. The TDFM also includes several 
special functional classes that are not part of the regular roadway network (e.g. walk only, 
external zone connectors, transit-only links).  

As TDFM functional classes do not distinguish between urban and rural facilities, 
another TDFM variable, Area Type, was used as a surrogate.  The TDFM defines five 
area types (urban business, urban fringe, urban, suburban and rural) and assigns one to 
each roadway link based on the density of households, population and employment in 
the traffic analysis zone in which the link resides.   

Table 3 shows how each area type and functional class in SEMCOG’s TDFM is mapped 
to the four road types used in MOVES. 

 
Table 3: Mapping of TDFM Functional Class and Area Type to MOVES Road Type 

 
 

4) Vehicle Miles of Travel (VMT)  

MOVES provides an option to input annual VMT by the six FHWA Highway 
Performance Monitoring System (HPMS) vehicle types with the passenger car (HPMS 
20) and other 4-tire/2-axle vehicles (HPMS 30) combined as HPMS25. 

 HPMS10 – Motorcycle; 

 HPMS25 - Passenger car and Other 4-tire, 2-axle vehicles; 

 HPMS40 – Bus; 

 HPMS50 - Single unit truck; 

 HPMS60 - Combination truck. 
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Local VMT data used in the MOVES model is derived from SEMCOG’s Travel Demand 
Forecasting Model (TDFM). The model generates average weekday VMT forecasts and 
does not currently have the capability to allocate this VMT to different HPMS vehicle 
types. The remaining part of this section describes the adjustment factors required to 
convert the TDFM data into the format required for MOVES.  

 
a) HPMS Normalization 

In accordance with EPA and FHWA guidance, SEMCOG TDFM VMT was 
normalized to HPMS VMT by county and road type. Normalization factors were 
developed by dividing the 2019 HPMS VMT by the estimated 2019 VMT from the 
E8 base year model. Table 2 shows the resulting factors.  These factors were applied 
to TDFM VMT in all analysis years.  

Table 4: HPMS Normalization Factors 

County 
Road Type 

Restricted  Unrestricted 

Livingston 1.14164 0.98447 
Macomb 0.86251 1.06446 
Monroe 0.96648 1.06906 
Oakland 0.88927 0.97795 
St Clair 1.03914 1.39949 

Washtenaw 1.05165 0.92587 
Wayne 0.93895 1.23753 

 
 

b) Distribution of VMT Among HPMS Vehicle Types 
Two sets of distribution factors for restricted and unrestricted roadways were 
developed to allocate the total VMT of an analysis year among five vehicle classes 
as described at the beginning of this section. Due to the impact of Covid, the 
scheduled traffic counts collection in 2020 was not able to be conducted. Therefore, 
all the VMT distribution factors developed with the 2015 counts for SEMCOG’s 
2045 RTP continued to be used for SEMCOG’s 2050 RTP. 

Table 5: VMT Distribution Factors by HPMS Vehicle Type  

HPMS Vehicle Type Restricted  Unrestricted 

H10 – Motorcycle 0.00276 0.00589 

H25 - Passenger Car and 
Other 4-tire, 2-axle vehicles 

0.89201 0.90783 

H40 – Bus 0.00166 0.00442 

H50 - Single-Unit Truck 0.01931 0.05772 

H60 - Combination Truck 0.08426 0.02414 
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Every five years starting from 2005, SEMCOG has been collecting screen line counts, 
which are mostly non-freeway counts, throughout the seven-county SEMCOG 
region. The 2015 screen line traffic count was used to develop VMT distribution 
factors for unrestricted roadways. 

Every year, MDOT collects permanent traffic recording (PTR) counts, which 
includes vehicle classification counts from 13 freeway stations through SEMCOG 
region. These 2015 PTR classification counts were used to develop the average 
distribution factors for restricted roadways.  

Both counts collected from MDOT and SEMCOG were classified based on FHWA’s 
standard 13 traffic bins. These bins were aggregated to five vehicle classes required 
by MOVES. The factors derived from these counts are shown in Table 5. 

c) Conversion of Average Weekday VMT to Annual VMT 

Monthly and weekend adjustment factors were developed using 2014-2016 count 
data from the 35 PTR stations in Southeast Michigan. Monthly adjustment factors for 
motorcycles were developed separately due to its significant difference from other 
vehicle types. Weekend adjustment factors were developed for each of the five 
vehicle types since significant variations were shown among each other. These 
adjustment factors (shown in Table 6), along with the HPMS-normalized weekday 
VMT by vehicle type, were then entered into EPA’s AADVMT converter of 
“moves4-aadvmt-conveter-tool-2023-08.xls” to compute the annual VMT, monthly 
and daily VMT fractions needed for MOVES4. 

Table 6: Monthly and Weekend Adjustment Factors 
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5) Hourly VMT Fractions 

Two different data sources were used to develop hourly VMT fractions for MOVES: 
 2015 screen line traffic counts collected by SEMCOG - All screen line counts 

include classification data but were only collected on weekdays.  

 2015 PTR counts for locations within the SEMCOG region - This data includes 
both weekdays and weekends. All the count stations are on freeways and only a 
limited number of these stations collect classification data.  

Using this data, SEMCOG was able to develop weekday hourly VMT fractions for each 
of five HPMS vehicle types by restricted (shown in Table 7) and unrestricted MOVES 
road types (shown in Table 8).  

 
Table 7: Weekday Hourly Fractions for Restricted Road Types 
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Table 8: Weekday Hourly Fractions for Unrestricted Road Types 

 
 

However, for weekends, the count data was not robust enough to develop separate factors 
by road type, so only a single set of hourly VMT factors (shown in Table 9 below) was 
developed for both restricted and unrestricted road types.  
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Table 9: Weekend Hourly Fractions for Restricted/Unrestricted Road Types 

 

 

6)  Road Type Distribution 

Several steps were involved to produce the VMT road type distribution factors for each 
HPMS vehicle class. First, the 2019 HPMS VMT numbers were grouped into four 
MOVES road types (Urban Restricted, Urban Unrestricted, Rural Restricted and Rural 
Unrestricted). Then, the VMT value for each of the four MOVES road types was divided 
among five HPMS vehicle types based on the vehicle type distribution factors developed 
in Table 5. The final VMT road type distribution factors (Table 10) were developed by 
dividing the calculated VMT for each MOVES road type and each HPMS vehicle type 
with the total VMT of each HPMS vehicle class.  
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Table 10: Road Type Distribution Factors 

 

 
7)  Average Speed Distributions 

MOVES uses the distribution of vehicle hours of travel (VHT) by average speed to 
determine an appropriate operating mode distribution. To develop the local average speed 
distribution for Southeast Michigan, SEMCOG used congested speed and VHT output 
from the TDFM to compute the VHT fraction in each MOVES speed bin. MOVES 
requires the user to input hourly speed distributions by road type and vehicle class. While 
SEMCOG’s travel model does not provide hourly speed data, it calculates speeds by five 
different time periods:  

 AM peak, simulating the hours of 6:30 - 9:00 a.m.; 

 Mid-day, simulating the hours of 9:00 a.m. - 2:30 p.m.;  

 PM peak, simulating the hours of 2:30 - 6:30 p.m.; 

 Evening, simulating the hours of 6:30 p.m. - 10:00 p.m. 

 Night, simulating the hours of 10 p.m. – 6:30 a.m.  

For MOVES, separate speed distributions were developed for each of these time periods 
and applied to all hours within that period. This was done as follows: 

 For each time period, the directional congested speed of each roadway link was 
assigned to one of MOVES 16 speed bins; 

 The associated directional VHTs on the links were then aggregated by speed bin 
and MOVES road type; 

 Then, for each road type, the VHT fraction in each speed bin was computed.  
 

For each analysis year, the average speed distributions were developed. As no local data 
is currently available on speed differentiation between vehicle classes, the same 
distributions were applied to all vehicle types. 
 

B. Description of Local Vehicle Data Inputs 

Every year, SEMCOG receives a snapshot of July-01 active vehicle registration data from 
Michigan Department of State (DOS). The 2023 vehicle registration data was used as the 
primary data source in developing local vehicle population, age distribution, and alternate 
vehicle fuel and technology (AVFT) information. The following sections describe briefly 



18 
 

how each was developed. Detailed documentation on their development is contained in a 
separate memo of “Development of Local Inputs using Vehicle Registration Data”. 

1) Vehicle Population 

Year 2023 vehicle registration data was used to develop the base year vehicle population 
inputs for most MOVES source types. The body style, plate type and use type fields in 
the DOS database were used to determine the MOVES source type of each vehicle. Table 
11 shows how each combination of DOS body style, plate type and use type was mapped 
to the MOVES source type. Where DOS data did not provide sufficient detail, it was 
supplemented with information from MOVES default distributions for Southeast 
Michigan counties. As noted in the table, the base year vehicle population for the transit 
bus (M42) and school bus (M43) was developed using the 2018/2019 bus fleet data 
obtained from the Michigan Department of Transportation (MDOT).  

Table 11: Mapping between MOVES Vehicle Types and Michigan DOS Body Styles  

MOVES Vehicle Type Michigan DOS Body Style 

M11 – Motorcycle Motorcycle 

M21 – Passenger Car 2-door, 4-door, Convertible 

M31 – Passenger Truck Non-Commercial Station Wagon/Pick-up/Van 

M32 – Light Commercial Truck 
Ambulance, Hearse, Panel,  
Commercial Station Wagon/Pick-up/Van 

M41 – Other Bus Bus population from DOS registration database 

M42* – Transit Bus 
DOS data not used. Instead, MDOT 2018/2019 transit bus 
fleet data of SEMCOG region was used. 

M43* – School Bus 
DOS data not used. Instead, MDOT 2018/2019 school bus 
fleet data of SEMCOG region was used. 

M51 – Refuse Truck 
Dump Truck, Mixer, utility, Wrecker, Stake, Tank 
(Apportioned this data to M51, M52 and M53 vehicle types 
using split factors from MOVES4 default run.) 

M52 – Single-unit Short-haul Truck 

M53 – Single–unit Long-haul Truck  

M54 – Motor Home Motor Home 

M61* – Combination Short-haul Truck DOS data not used. Instead, National default numbers of 
SEMCOG region was used. M62* – Combination Long-haul Truck 

 
Future year vehicle population data was based on future growth of regional population, 
households, and jobs of that year from SEMCOG’s 2050 regional development forecasts 
(RDF). The rate of growth between 2023 and each future analysis year was calculated. 
Table 12 shows the growth factors of regional vehicle population. This rate was then 
uniformly applied to the 2023 vehicle population to generate the future year population 
for all the vehicle source types other than M61 and M62. Due to lacking sufficient 
information of combination trucks in the recent vehicle registration database, MOVES4’s 
default-scale run was used to obtain the combination short-haul (M61) and long-haul 
(M62) truck population of SEMCOG region for each analysis year. 
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Table 12 Regional Vehicle Population Growth Factors 

 
 

2) Vehicle Age Distribution 

Year 2023 DOS vehicle registration was used to develop the vehicle age distribution used 
in MOVES. The DOS body style field was used to assign each vehicle to one of six 
HPMS vehicle types (see Table 13 below). Once HPMS vehicle types had been assigned, 
the data was aggregated by model year and assigned to the appropriate age category. 
Model years 2023 and 2024 were considered age 0, 2022 was considered age 1 and so 
on. Model years 1993 and older were grouped into the age 30+ category. The age 
distribution for each HPMS vehicle type was then computed.  
 
Table 13: Mapping between HPMS Vehicle Types and Michigan DOS Body Styles 

HPMS Vehicle Type Michigan DOS Body Style 

H10 – Motorcycle Motorcycle 

H20 – Passenger Car 2-door; 4-door; Convertible 

H30 – Other 4-tire, 2-axle 
vehicles 

Station Wagon; Pick-up/Van; Ambulance; Hearse; Panel; 

H40 – Bus Bus 

H50 – Single-unit Short Truck 
Dump Truck; Mixer; Utility; Wrecker; Stake; Tank, Motor 
Home 

H60* – Combination Truck National default data for M61 and M62 was used 

 
By using the base year 2023 data, future year age distribution was projected by applying 
EPA’s age projection tool of “moves4-age-distribution-projection-tool-2023-08.xls”. 
Instead of using local data, the default age distribution of combination trucks in MOVES4 
was used for each analysis year.   
 

3) Alternate Vehicle and Fuel Technology (AVFT) 

The vehicle fuel engine fractions of AVFT table were developed by using the fuel code 
information included in the 2023 DOS vehicle registration data and the 2018/2019 
school/transit bus fleet data. Based on its fuel code, each vehicle record was assigned 
with one of five MOVES fuel types (see Table 14 below). Then, the vehicles with the 
same MOVES fuel type were counted for each MOVES vehicle source type and each 
model year. The fuel engine fractions of vehicles were computed for the model years 
between 1993 and 2023, and for the following vehicle source type/group: 21, 31, 32, 41 
& 42 & 43, 51 & 52 & 53, and 54. 
 
Based on the data developed for the vehicle model years of 1993-2023, the fuel engine 
fractions of future model years can be projected by EPA’s AVFT tool included in 
MOVES4. 
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Table 14: Mapping between MOVES Fuel Type and DOS Fuel Code 
MOVES Fuel Type DOS Fuel Code 

1-Gasoline 

Convertible 
Electric & Gas Hybrid 
Flexible 
Gas 
Gas & Oil Mix 

2-Diesel Fuel 
Diesel 
Electric & Diesel Hybrid 

3-Compressed Natural Gas 

Butane 
Comp Nat Gas 
Liq Nat Gas 
Propane 

5-Ethanol (E85) 
Alcohol 
Ethanol 

9-Electricity 
Electric 
FEV 
PHEV 

 
C. Local Temperature Used for PM2.5 and Ozone  

Temperature and humidity data are required inputs for MOVES. For the PM2.5 conformity 
analysis, local temperature profiles were developed for each month of the year. To generate 
these profiles, the average minimum, and maximum daily temperatures of each month in 
Southeast Michigan were compiled using 2020-2022 National Weather Service (NWS) local 
climatological data reports. EPA’s MeteorologicalDataConverter_Mobile6.xls tool was then 
used to convert the average minimum and maximum temperatures to the required hourly 
temperature inputs for MOVES. Table 14 shows the average min/max temperatures that were 
used to develop each month’s hourly profile. Since PM 2.5 emissions are at their highest 
during winter months, only data from December, January and February are used in the 
conformity analysis for this pollutant.  
 
Table 15: Monthly Average Min/Max Temperatures for PM2.5 

   Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Min 21.2 19.1 31.5 38.5 50.6 61.0 65.9 64.9 56.1 45.6 34.2 28.1 

Max 33.5 34.1 50.8 57.2 70.0 82.0 84.9 84.2 75.3 63.5 51.4 40.5 

 

For ozone analysis, different temperature inputs were used. The objective is to simulate the 
on-road emissions that are likely to occur on days when meteorological conditions are 
conducive to high ozone formation (i.e., hot summer days). The emission inventory data from 
2019 to 2021 was used to develop the most resent ozone SIP for the ozone redesignation 
submittal of SEMCOG region. Thus, the maximum summer temperature used in MOVES 
was calculated by averaging the maximum local temperatures on the 10 highest ozone days 
of these three years. Similarly, the minimum summer temperature was calculated by 
averaging the minimum local temperatures on the same 10 highest ozone days.  This yielded 
a maximum temperature of 88.7 degrees and a minimum of 63.7 degrees. These numbers 
were entered into the month of July to simulate a typical summer day for ozone conformity 
analysis.    


