April 13, 2010
Revised May 14, 2010

Memorandum

To: MOVES Task Force

From: Daivamani Sivasailam

Subject: Development of Local Transportation Data Inputs for MOVES2010 Model

At the April 20" MOVES Task Force meeting it was pointed out that the urban/rural split shown in exhibit 3C
for Calvert County, Maryland, used in the development of “Vehicle VMT Percentage by Facility Type”
appeared to be incorrect. Staff reviewed the data source and discovered that three Maryland jurisdictions
(Calvert, Charles and Frederick Counties) had their urban/rural splits reversed. The error has been fixed and
new “Vehicle VMT percentage by facility type” has been prepared and MOVES2010 model has been rerun with
the new data. Members had also requested staff to investigate whether the urban/rurai splits for 2030 can be
changed to reflect growth in the rural portions of the region. An agenda item to discuss this issue with the
Planning Directors Technical Advisory Committee meeting in June is being scheduled. The only change in this
memorandum as compared to April 13, 2010 memo is exhibit 3-C.

Background

During April 2009 EPA released a draft version of the MOVES model. The input data needed to execute the
MOVES model are different from the Mobile 6.2 model. Along with the draft MOVES model EPA released a
convertor to develop local age distribution in MOVES format. In addition EPA released a Mobile 6.2 vehicle
type to MOVES vehicle type equivalency table called source type fractions. A convertor is a spreadsheet
program in which the user will input local data either in Mobile 6.2 format or other readily available format
and the convertor will provide an output of local data in MOVES format. My memorandum to MOVES Task
Force dated November 17, 2009 discusses staff-developed methodologies to prepare local data for four
transportation inputs, namely, 1) Vehicle Population, 2) Vehicle Age Distribution, 3) Annual VMT by Vehicle
Type, and 4) VMT percentage by MOVES facility type.

On December 23, 2009, EPA released the official version of the MOVES model called MOVES2010 along with
two convertors. Of the four transportation inputs, convertors are now available for developing vehicle age
distribution (revised version) and annual VMT by MOVES vehicle type. This memorandum discusses the
development of the local data at the jurisdictional level either using a convertor or our own methodology for
three of the four local inputs, 1) Vehicle Population, and 2) Vehicle Age Distribution, and 3) VMT percentage by
MOVES facility type. The development of annual VMT along with the development of local data at the
“custom domain” level possibly using the new convertor will be discussed in a separate memorandum.

All the examples provided in this memorandum are for base year 2005. It is assumed that all the factors used
in the development of the local data will remain the same for analysis 2030 with the exception of vehicle
population data, for which 2008 vehicle registration data were used to forecast 2030 vehicle population data.



Vehicle Population

The MOVES2010 model requires vehicle population by MOVES vehicle types (six types) which are not weight
based as in Mobile 6.2. As part of the exercise in developing vehicle age distribution for Mobile 6.2, staff
obtained vehicle data by (VIN numbers) from the departments of motor vehicles in the District of Columbia,
Maryland and Virginia and, using commercially available VIN decoder software, decoded the VIN data to
develop vehicle population by Mobile 6.2 vehicle types.

EPA did not provide any guidance to develop this local input data. Given the availability of local vehicle
population data by Mobile 6.2 vehicle types, staff developed a methodology for this MOVES input using the
Mobile 6.2 to MOVES source type vehicle fractions referenced above and the Mobile 6.2 vehicle poulation to
develop MOVES vehicle type population estimates.

As the first step, a simple spreadsheet program converts the Mobile 6.2 vehicle population to the 13 MOVES
vehicle type population using the vehicle equivalencies (source type fractions). The next step consolidates the
13 MOVES vehicle types to 6 MOVES vehicle types which is the required input. Table 1-A show the 28 Mobile
6.2 vehicle types, Table 1-B shows the 13 MOVES vehicle types, and Table 1-C shows the equivalency table
used to convert the Mobile 6.2 vehicle population to MOVES vehicle population. Results of the tabulation
process for Montgomery County, Maryland are shown in Table 1-D by 13 vehicle types and Table 1-E by 6
vehicle types. The new source type fractions released along with MOVES2010 eliminated the previously
documented issues that existed in the equivalencies for intercity buses and motor homes in the older version
of the source type fractions. Therefore, staff is of the opinion that the above methodology is sound and can
be used now and in the future.

Recommendation: Staff recommends that we apply the source type vehicle fractions found in the newer
version of MOVES convertors along with the local vehicle population in Mobile 6.2 format to develop this
required local input.

Vehicle Age Distribution

The Mobile 6.2 model required age distribution input as percentage of vehicles by Mobile 6.2 vehicle type and
for ages 1 through 25+ years for a total of 25 years. Similarly, the MOVES model requires percentage of
vehicles by MOVES vehicle type and for ages 0 (less than 1 year old) through 30+ years for a total of 31 years.
For Mobile 6.2, staff decoded the VIN numbers to obtain the Mobile 6.2 vehicle type and the year of
manufacture, and these two data sets were used to develop the age distribution.

For MOVES, an EPA-provided convertor which converts the Mobile 6.2 vehicle age fractions (1 through 25+
years) to MOVES2010 vehicle type age fractions was used. The convertor uses the Mobile 6.2-to- MOVES
vehicle type equivalencies shown in Table 1-C and uses the same age distribution percentages for years 1
through 24 (applied to MOVES years 0-23). For years 24 through 30+ it uses the 25" year and redistributes
using internal factors.



The attached charts 2-A, 2-B, and 2-C, show the comparison between the Mobile 6.2 age distribution
percentages 1 through 25+ against MOVES age distribution percentages 0 through 30+ years for light duty
vehicles, transit buses and heavy duty vehicles (HDDV8B for Mobile 6.2 against combination trucks for
MOVES). As can be seen from the charts the convertor maintains the same percentage for ages through 1
through 24 in Mobile 6.2 and ages 0 through 23 in MOVES, and the 25+ year spike in Mobile 6.2 is carried over
to MOVES final year 30+. Since the vehicle equivalency for light duty and transit buses are one to one between
Mobile 6.2 and MOVES they are identical, whereas the combination truck vehicle type for MOVES is made up
of multiple Mobile 6.2 vehicles and their age distribution is a weighted average age distribution of the Mobile
6.2 vehicle types.

Recommendation: Staff recommends that we use the new convertor to develop age distribution fractions
from Mobile 6 age distribution fractions.

Vehicle VMT Percentage by Facility Type

This input to the MOVES model requires the user to identify how the percentages of vehicle VMT, for each of
the 13 MOVES vehicle types, are distributed among the four MOVES facility types. The four facility types are
urban restricted (freeways and expressways), urban unrestricted (arterial, collector and local), rural restricted
and rural unrestricted.

What we have available from the regional travel demand model (TDM) to assist us in the preparation of this
input are percentages of VMT for three vehicle types, namely passenger vehicles, light commercial vehicles,
heavy duty vehicles and bus (school and transit), stratified by facility types (freeways, expressways, arterials
and collectors). Since motorcycles, passenger cars, and passenger trucks are passenger vehicles, we applied
the percentage of VMT by facility types for passenger vehicles to motorcycles, passenger cars, and passenger
trucks. Similarly, for light commercial trucks we applied the light commercial vehicle percentages by facility
type and for single unit shourthaul trucks, single unit longhaul trucks, combination shorthaul trucks, and
combination longhaul trucks we applied heavy duty VMT percentages by facility type. For school buses and
transit buses we used locally collected information from the operators and used in the regional periodic
emissions inventory development. For the remaining three vehicle types, namely intercity bus, refuse trucks,
and motor homes we used the MOVES default VMT percentages by facility types.

Using the above mentioned sources staff was able to develop vehicle VMT percentage by facility type for the
13 MOVES vehicle types. For Jurisdictions which have a rural component an urban/rural factor is applied to
split the VMT percentages further. The urban/rural split percentages were developed form HPMS
disaggregations for each county and developed during the periodic emissions inventory (PEl)/national
emissions inventory ( NEI) which are EPA required SIP submissions. Table 3-A shows the relevant data sources
used in developing this input for the 13 MOVES vehicle types. Table 3-B shows the relevant local inputs, Table
3-C shows the relevant default inputs, Table 3-D shows the urban/rural split for all the jurisdictions and Table
3-E shows the final input table developed for Montgomery County (illustration purpose only), Maryland.

Recommendation: Staff recommends that we use the methodology described here for developing this input.




Next Steps

e Continue testing the MOVES2010 model with these recommended data sets.
e Finalize the methodology and recommend the approach to develop VMT by vehicle type.
e Review the methodology and the results with the MOVES Task Force at the April 20, 2010 meeting.

e Finalize all inputs including Department of Environmental Programs-developed inputs and complete
testing the model as recommended in the work program.



Table 1-A MOBILE6 Vehicle Types

h:fg:;? Abbreviation Description
1 |LDGV Light-Duty Gasoline Vehicles (Passenger Cars)
2 |LDGT1 Light-Duty Gasoline Trucks 1 (0 - 6,000 Ibs. GVWR, 0 - 3,750 Ibs. LVW)
3 |LDGT2 Light-Duty Gasoline Trucks 2 (0 - 6,000 Ibs. GVWR, 3,751 - 5,750 Ibs. LVW)
4 |LDGT3 Light-Duty Gasoline Trucks 3 (6,001 - 8,500 ibs. GVWR, 0 - 5,750 Ibs. ALVW)
5 |LDGT4 Light-Duty Gasoline Trucks 4 (6,001 - 8,500 Ibs. GVWR, greater than 5,751 Ibs. ALVW)
6 |HDGV2b Class 2b Heavy-Duty Gasoline Vehicles (8,501 - 10,000 Ibs. GVWR)
7 |HDGV3 Class 3 Heavy-Duty Gasoline Vehicles (10,001 - 14,000 Ibs. GVWR)
& |HDGV4 Class 4 Heavy-Duty Gasoline Vehicles (14,001 - 16,000 Ibs. GVWR)
9 |HDGVS Class 5 Heavy-Duty Gasoline Vehicles (16,001 - 19,500 Ibs. GVWR)
10 |HDGVE Class 6 Heavy-Duty Gasoline Vehicles (19,501 - 26,000 Ibs. GVWR)
11 |[HDGV7 Class 7 Heavy-Duty Gasoline Vehicles (26,001 - 33,000 Ibs. GVYWR)
12 |HDGV8a Class 8a Heavy-Duty Gasoline Vehicles (33,001 - 60,000 Ibs. GVWR)
13 |HDGVSb Class 8b Heavy-Duty Gascline Vehicles (>60,000 Ibs. GVWR)
14 |LDDV Light-Duty Diesel Vehicles (Passenger Cars)
15 |LDODT12 Light-Duty Diesel Trucks 1 and 2 (0 - 6,000 Ibs. GVWR)
16 |HDDV2b Class 2b Heavy-Duty Diesel Vehicles (8,501 - 10,000 Ibs. GVWR) "
17 |HDDV3 Class 3 Heavy-Duty Diesel Vehicles (10,001 - 14,000 Ibs. GYWR)
18 |HDDV4 Class 4 Heavy-Duty Diesel Vehicles (14,001 - 16,000 Ibs. GVWR)
19 |HDDV5 Class 5 Heavy-Duty Diesel Vehicles (16,001 - 19,500 Ibs. GVWWR)
20 |HDDVE Class 6 Heavy-Duty Diesel Vehicles (19,501 - 26,000 Ibs. GVWR)
21 |HDDV7 Class 7 Heavy-Duty Diesel Vehicles (26,001 -.33,000 Ibs. GVWR)
22 |HDDVEa Class 8a Heavy-Duty Diesel Vehicles (33,001 - 60,000 Ibs. GVWR)
23 [HDDV8b Class 8b Heavy-Duty Diese! Vehicles (60,000 Ibs. GVWR)
24 IMC Motorcycles (All)
25 |HDGB Gasoline Buses (School, Transit, and Urban)
26 |HDDBT Diesel Transit and Urban Buses
27 |HDDBS Diesel School Buses
28 |LDDT34 Light-Duty Diesel Trucks 3 and 4 (6,001 - 8,500 lbs. GVWR)
Table 1-B MOVES Vehicle Types (6 and 13)
MOVES SourceUseType Vehicle Categories{ 6&13)
Number MOVES V.Class Abbreviation SourceTypeName HPMS ID (6 vehicle types)
1 11 MC Motorcycle 10
2 21 PC Passenger Car 20
3 kg PT Passenger Truck 30
4 32 LCT Light Commercial Truck
5 41 1B Intercity Bus
6 42 B Transit Bus 40
7 43 SB School Bus
8 51 RT Refuse Truck
9 52 SUST Single Unit Short-Haul Truck
10 53 SULT Single Unit Long-Haul Truck A
11 54 MH Motorhome
12 61 CsT Combination Short-Haul Truck 0
13 62 CLT Combination Long-Haul Truck
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Table 3-A. Sources of MOVES VMT Fractions by Vehicle Type

Source Available Used by MOVES Vehicle Type
Motorcycle
Passenger Vehicle Passenger Car
Passenger Truck
Network Light (;c::::r:ercml Light Commercial Truck
Single-Unit Short Haul
, Single-Unit Long Haul
Heavy Vehicle Combination Short Haul
Combination Long Haul
School Bus School Bus._
Off-Network PEI Transit Bus Transit Bus
Intercity Bus Transit Bus
PEI/MOVES Refuse Truck Refuse Truck
Default Motor Home Motor Home
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