November 17, 2009 TPB Tech Item # 11
Updated December 4, 2009

Memorandum

To: MOVES Task Force

From: Daivamani Sivasailam ®/
Principal Transportation Engineer '

Subject: Local Inputs for the MOVES Model and Scenario Testing

The first part of this memorandum describes the methodology used to develop MOVES input
items # 4, 5, 6, and 7 (see “attachment A” showing MOVES local data needs) using local data
for two analysis years 2005 and 2030. Once staff created the input data we reviewed them and
identified issues which should be discussed/addressed by the committee or directed to EPA for
guidance. The second part of the memorandum discusses the different scenarios that are to be
tested using local data to identify the impact of each local transportation input.

I. PREPARATION OF LOCAL INPUT DATA

Vehicle Age Distribution (Input # 4): The MOVES model requires vehicle age distribution
(less than 1 year old through 30 years) for 13 vehicle types. Mobile 6.2 on the other hand
required age distribution (1 year old through 25 years) for 16 vehicle types. In 2005 and 2008
DTP staff developed vehicle age distributions for the Mobile 6.2 model using July 1, 2005 and
2008 vehicle registration data. Using the 2005 and 2008 age distributions and the MOVES
“convertor” provided by EPA see attachment B, staff developed MOVES age distribution for
analysis year 2005 and analysis year 2030,

Relevant pages of the convertor are shown as attachment C. The convertor which is like a black
box takes in the local age distribution in Mobile 6.2 format (16 vehicle types) and outputs local
age distribution in MOVES format (13 vehicle types). Review of the documentation and the
software indicates that the “convertor” performs three steps. First it converts the Mobile 6.2 age
distribution percentages for 25 years into six Highway Performance Monitoring System (HPMS)
{motor cycles, passenger cars, light trucks, buses, single unit trucks, and combination
trucks}vehicle counts for 25 years using built in national vehicle type counts factor. It then
estimates HPMS age fractions from HPMS vehicle counts for the six HPMS vehicle types. It
then proceeds to distribute year 25 fractions through years 26 through 30. The final step it
converts the six vehicle types to 13 vehicle types (motor cycles, passenger cars, passenger trucks,
light commercial trucks, intercity buses, transit buses, school buses, single unit short-haul trucks,
single unit long-haul trucks, combination short-haul trucks, and combination long-haul trucks).
The equivalencies between Mobile 6.2 vehicle types, HPMS vehicle types and MOVES vehicle
types are shown in table C1 and C2.



Even though the convertor produces age distribution for 13 vehicle types, in reality it develops
the age distribution for 6 HPMS (table C1) vehicle types and assigns the same age distribution
for HPMS subclass vehicle types. For example even though MOVES wvehicle type “passenger
truck”, and MOVES vehicle type “light commercial truck™ are different they have the same age
distribution since they both are subclasses of HPMS vehicle type 30 (table C2).

The age distribution developed using local data was then compared with the MOVES default age
distribution; we have identified two issues. Attachment C shows the charts for Fairfax County
(for illustration purposes) for MOVES vehicle type 21 (passenger cars) and vehicle type 32 (light
commercial truck).

Issue 1

The MOVES default distribution has a higher percentage for the “0” year as compared to our
local data for a majority of the vehicle types. From the documentation it is not clear if this due to
a definitional change for “0” year as compared to the older definition in Mobile 6.2. Also under
Mobile 6.2 year 1 percentage was always lower compared to year 2 which is carried over to the
MOVES age distribution by the MOVES convertor, whereas the MOVES default ‘0” year is
higher than the following year for a majority of the vehicle types.

Issue?

Since all vehicles older than 30 years are combined in the 30+ year, the final year always has a
higher percentage than the prior years. This is true for the Mobile 6.2 age distribution, Mobile
6.2 default distribution and MOVES age distribution using local data. However, the MOVES
default age distribution generally has zero percentages for years 26 thorough 30. This is the
second issue that needs clarification from EPA as the current MOVES documentation has no
explanation.

Vehicle Population (Input # 5): Unlike the Mobile 6.2 model which never required vehicle
population, the MOVES model requires vehicle population by 6 MOVES vehicle types. We were
able to develop local vehicle population by Mobile 6.2 vehicle types using the VIN decoded data.
Attachment D has the relevant tables illustrating the procedure for Fairfax County.

For base year 2005, using Mobile 6.2 vehicle population and the Mobile 6.2 to MOVES vehicle
type fraction table provided by EPA as input we are able to convert the 2005 vehicle population
data to MOVES vehicle population. Table D1 is a table created by staff using the equivalency
factors provided by EPA. Table D2 shows the MOVES vehicle type population results for
Fairfax County for 13 vehicle types created by using the 2005 total vehicle population for
Fairfax County and the equivalency table. Table D3 shows the consolidated 6 vehicle type
population for Fairfax County.

So far the only issue we have identified in this input is the high percentage for the intercity bus
(60% of transit bus population) which was adjusted (2% of transit bus population) to reflect the
local decoded data. '



For forecast years such as 2030 the need for vehicle population was met by using 2030 vehicle

population forecast based on the 2008 vehicle registration data, used in the diurnal/resting loss

calculation of the conformity assessment. Staff followed the same steps in converting the 2030
forecast in to the consolidated 6 vehicle type format described above.

Annual VMT by Vehicle Type (item # 6)

The MOVES model requires annual VMT by the 6 MOVES vehicle types. VMT results from
the conformity assessment provide the basis for developing this input using local data.

Stepl
Staff developed annual VMT for each jurisdiction by restricted (freeways and expressways) and

unrestricted facility types.

Step2
Using the VMT mix percentages from the Mobile 6.2 model and the total annual VMT staff

estimated VMT by the 28 Mobile 6.2 vehicle types. Since the region models buses off-line,
staff had to manually enter the bus VMT.

Step3
Using the Mobile to MOVES vehicle type fractions (used in the estimation of vehicle

population) staff converted the 28 Mobile vehicle type VMT to the 13 MOVES vehicle type
VMT.

Step 4
The final step was to consolidate the 13 MOVES vehicle type VMT to 6 MOVES vehicle type

VMT.

The VMT developed using the above process was compared with the annual VMT for 3 vehicle
types (passenger vehicles, commercial vehicles and heavy duty trucks) generated by the travel
demand model and found the comparisons reasonable. Attachment E shows the relevant tables
from the steps involved in developing this input item including the comparison table.

Vehicle VMT Percentage by Facility Type (item # 7)

The final input to the MOVES model is vehicle VMT percentage by four facility types. The four
facility types are urban restricted (freeways and expressways), urban unrestricted (arterial,
collector and local), rural restricted and rural unrestricted.

We developed this input item using input data from a number of sources. The primary source
was developed from the travel demand model. Using the travel demand model staff was able to
generate restricted and unrestricted highways share of VMT for three vehicle types namely
passenger cars, commercial vehicles and heavy duty trucks. Urban, rural split was developed
using the split percentages used for developing the national emissions inventory (NEI). Another
source was the default percentages in the MOVES model.



Using the above mentioned sources staff was able to develop vehicle VMT percentage by facility
type for the 13 MOVES vehicle types. For motorcycle, passenger car, passenger truck, single
unit short-haul, single unit long-haul, combination short-haul, combination long-haul we used
percentages developed from the travel demand model. Since refuse trucks and motor homes are
primarily on unrestricted roads, we used MOVES default instead of the travel demand model
which in our opinion had higher percentages on restricted roads. For the three bus categories we
used percentages developed for NEI. Attachment I shows the relevant input tables used in the
development of this input item for Montgomery County (illustration purpose only), Maryland.

SCENARIOS FOR TESTING

Once the local input data items # 4, 5, 6, and 7 have been developed staff prepared the following
scenario tests to test the sensitivity of the MOVES model to the input items.

This represents the analysis plan for DC, Montgomery and Fairfax counties for the year 2005;
similar tests will be performed for analysis year 2030. We are currently testing ozone season for
pollutants VOC and NOx. Similar tests would be performed for annual pollutants PM 2.5,
precursor NOx, and CO, and for wintertime CO.

Attachments A-F
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Table F-3. PEl Annual VMT by Faclility Type for Montgomery County

Facility Type

Rural HDDBT HDDBS
Interstate 0 0
Other Principal Arterial 0 0
Minor Arterial 0 0
Major Collector 0 1041
Minor Collector 0 1041
Local 0 1388
Urban

Interstate 383 0
Other Frwy & Expwy 191 0
Other Principal Arterial 4859 7576
Minor Arterial 4859 4282
Collector 9568 4282
Local 1340 16799
Total 21,199 36,410
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