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MEMORANDUM

TO:		Alison Eyth, EPA

FROM:		Allison DenBleyker, ERG

DATE:		August 24, 2021

SUBJECT:	Documentation of the 2016v2 series on-road runs

This document describes the MOVES inputs and AWS run settings and scripts to produce the series of runs performed during Winter/Spring of 2021 covering calendar years (CY) 2016, 2023, 2026, and 2032.
MOVES Version
The on-road runs used MOVES code 3.0.0 and database `movesdb20201105`.  
Representative Counties
EPA expressed a desire to have the 2016/23/26/32 runs be as consistent as possible with the EQUATES time series runs. With a desire to keep the same, or as similar as possible representative county groups, we evaluated MOVES3 database information for I/M programs and Fuels in CY 2023, 2026, and 2032 to determine whether the EQUATES representative counties developed for CY 2002-2017 could be repeated in the new work.  One new rep. county in Kentucky was added for a prior CY 2018 run based on EQUATES that we retained for the 2016/23/26/32:  Kenton County (FIPS code 21117). Four new rep. counties in North Carolina were added for the 2016/23/26/32 runs: 37019, 37159, 37077, and 37135.  In addition, we moved one Nebraska county (FIPS code 31115) into a similar group (representative county 31047) due to similar mean light-duty vehicle age.

The EQUATES rep. counties (328) plus the 1 KY county and 4 NC counties, minus 1 NE county totaled 332 representative counties for the 2016/23/26/32 runs. The representative county selection spreadsheet was CMAQ_Representative_Counties_Analysis_20201009_addFY23-26-32Parameters.xlsx.  Per standard practice for running MOVES for SMOKE-MOVES, the 332 representative counties were run for a summer and winter fuel month.
MOVES County Databases
The 2016/23/26/32 MOVES county databases (CDB) starting point was the 2017 CDBs from the EQUATES time series project. The data in the 2017 CDBs were updated for age distributions, I/M programs, and fuels to reflect each year 2016/23/26/32. 
Changes from EQUATES: Age Distributions
The base year CDB age distributions were shifted back one year from 2017 to 2016 in all counties.  The 2016 years were then grown to each future year 2023, 2026, and 2032 everywhere except Alaska. We did not change Alaska age distributions in the future years because the 2016 distributions did not show a recession dip around model year 2009 and the vehicle populations looked sparse compared to other areas.  For all other states, we shifted the recession dip in the age distributions using the same scripts as in the 2016v1 platform but we included an additional older model year (2008) in the definition of the vehicle model years affected by the economic recession.  The source type groups receiving the age distribution shift were as follows:
· Model years 2008-2011 shifted for source types 11, 21, 31, 32, 52, 53, 61, and 62.
· No adjustments for source types 41, 42, 43, 51, 54.

Plots of a similar set of 329 (not 332) rep. counties are in the archive named Age_Distributions_y16-23-26-32_20210408.zip.  Note that county 31115 can be ignored in the plots and the four new NC rep. counties use the same age distributions as their former rep. county groups:
1. For age distributions in 37019, look at 37051.
2. For age distributions in 37077, look at 37057.
3. For age distributions in 37135, look at 37025.
4. For age distributions in 37159, look at 37035.

EPA capped the age distributions to ensure the “tail” of the distribution corresponding to age 30 years and older vehicles did not exceed 20% of the fleet.  After limiting the age distribution tails, EPA renormalized the age distributions to ensure they sum to one (1).

Table 1. Counties with Updated Age Distributions by Source Type
	Source Type ID
	Affected County IDs (FIPS codes)

	11 – Motorcycles
	5129, 40025, 48229, 51036

	21 – Passenger Cars
	28123

	32 – Light Commercial Trucks
	8023, 18025, 24023, 32009, 51003, 51015, 51036, 51163

	52 – Single Unit Short-haul
	4012, 5129, 8099, 17083, 18025, 20099, 20177, 21011, 22043, 31047, 31079, 31105, 31157, 33009, 38043, 38059, 40025, 42057, 46071, 47065, 47115, 51163

	53 – Single Unit Long-haul
	23019, 36065, 51163

	61 – Combination Short-haul
	5129, 18043, 21185, 23005, 23031, 32009, 33009, 33015, 40025, 41025, 46033, 47093, 47157, 51036, 51683, 54003, 54025, 54039, 54053, 54061, 56039




Changes from EQUATES: Fuels and I/M
The CDB tables IMCoverage, FuelFormulation, and FuelSupply were truncated and populated with MOVES3 database information for each county for year 2023, 2026, and 2032.

Aside from age distributions, I/M programs, and fuels, there were no other data changes to the CDBs.  We updated the year IDs throughout the databases to the appropriate calendar year. 
MET4MOVES
EPA provided the following 2016 meteorology files for MOVES runs in the continental US:
· MOVES_DAILY_2016fj_16j_12US1_2016001-2016366.txt
· MOVES_RH_DAILY_2016fj_16j_12US1_2016001-2016366.txt

The outlying areas (Alaska, Hawaii, Puerto Rico, and Virgin Islands) used the 2017 met data from EQUATES.
RunSpec Details (Speciation)
The MOVES run specification files included the CB6AE7 chemical mechanism under the pollutant selections block for these runs.  At some point in the future, speciation may be done outside of MOVES.
Post-Processing
Two sets of post-processing code were run on the MOVES lookup tables: aq_cb6_saprc_20210217 and nata_20210219.
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