May 19, 2003


Request #410:  Development of Motor Vehicle Inventory Update for South Coast and Coachella Valley for 2003 Air Quality Management Plan and SIP Update

The Air Quality and Transportation Branch requested an update of the motor vehicle emissions inventory that was provided December 17, 2002 to the South Coast Air Quality Management District.  The inventory is for the 2003 Air Quality Management Plan for the South Coast and Coachella Valley.  The AQMP will be submitted as a State Implementation Plan revision later this year.

The District has requested EMFAC2002 inventories by county for the South Coast Air Basin and for the Riverside County portion of Salton Sea Air Basin, for calendar years 1990, 1995, 1997, 2000, 2002, 2003, 2005, 2006, 2007, 2008, 2010 and 2020.  The District wants inventories by each of three seasons (summer, winter, annual average) for seven pollutants (TOG, ROG, CO, NOx, SOx, Total PM and PM10).  The District also wants these inventories in full spreadsheet format, traditional BURDEN format, and CEFS format with emission inventory codes (EICs).

In addition, for calendar years 2006 and later, the District and Southern California Association of Governments (SCAG) have requested EMFAC2002 results for “baseline” cases, in order to assess emissions benefits for transportation and growth management strategies in the South Coast Air Basin.  SCAG has provided baseline case EMFAC input files, which contain travel model outputs based on 1998 socioeconomic data (2.5% higher population and employment growth in 2010) and a more limited set of transportation projects (new mixed flow projects included, high occupancy vehicle and transit projects excluded).  The baseline cases were provided for calendar years 2006, 2010 and 2020.

Methods

For the 12/17/02 inventory, MVAS staff used the EMFAC2002 scenario generator (WIS) to make certain revisions to the model’s estimation of vehicle miles traveled (VMT).  These revisions included (a) changes to the split of total VMT between light/medium-duty VMT and heavy-duty VMT, to reflect higher estimates of heavy-duty truck travel by SCAG, and (b) the shift of VMT for the Banning area of Riverside County from the Salton Sea Air Basin (SSAB) to the South Coast Air Basin (SCAB), consistent with boundaries adopted by ARB in 1996.

For the current update staff used EMFAC2002 version 2.2 with the 4/23/03 update to default motor vehicle activity (see below).  It remained necessary to use the WIS to revise the split of light/medium and heavy duty VMT in both areas, and this was carried out through revision of vehicle population estimates to be consistent with methods recently developed by ARB and approved by EPA (Recommended Methods for Use of EMFAC2002 to Develop Motor Vehicle Emissions Budgets and Assess Conformity, found at http://www.arb.ca.gov/planning/emfac2002/emfac2002.htm).  It was necessary to repeat the shift of Banning area VMT from SSAB to SCAB for calendar years prior to 2000, but the 4/23/03 activity update to EMFAC2002 version 2.2 made this adjustment for 2000 and later years.  The 4/23/03 activity update to EMFAC2002 also (1) corrected vehicle population for model years 45 and older that resulted in erroneous VMT backcasting and normalized mileage accrual for calendar years prior to 1999, (2) extended the afternoon peak period for the SCAG region from 3-6 p.m. to 3-7 p.m. to be consistent with SCAG modeling practices, and (3) corrected speed distributions for both areas of Riverside County consistent with the shift of Banning area VMT.  Technical memoranda that discuss these changes in detail are available from ARB.

For the VMT split by vehicle class change, SCAG’s June 2002 VMT estimates by gross vehicle class (i.e. light/medium and heavy) were used, to reflect the output of SCAG’s heavy duty truck travel demand model.  For calendar years not provided by SCAG, linear interpolation was applied separately to the light/medium and heavy duty VMT. For calendar years prior to 2000, SCAG’s CY2000 VMT splits were applied at the gross class level.  Then within each gross vehicle class, VMT for finer vehicle classes (e.g., passenger cars, medium heavy-duty trucks) was estimated using the same subclass fractions employed in the EMFAC model.  All calculations were applied at the county level within each air basin.  Staff developed a spreadsheet for each calendar year to calculate from these VMT fractions the population inputs to be used in the model runs.  
The travel models used by SCAG to estimate VMT do not consider all the vehicle classes used in EMFAC2002.  According to SCAG staff, urban buses, school buses and motor homes are not included in the VMT estimates provided by SCAG.  Staff used the  EMFAC2002 default VMT estimates for these classes, and made no adjustment to vehicle population.

Model Runs and Formats

Staff developed a procedure to produce results that could accommodate the specific District request described above.  For each season of each calendar year in each air basin, two emissions and output scenarios were selected for an EMFAC2002 run.  TOG and Total PM were selected with three outputs (.bur, .csv and .bcd), and ROG and PM10 were selected with two outputs (.bur and .csv).  The revised vehicle population estimates, developed in the spreadsheets discussed above, were pasted in by vehicle class using the WIS. The input file for the first run seasonal run of each calendar year was used in the two subsequent runs to avoid the need to re-enter the vehicle population estimates.  Each of the 72 model runs thus produced three output files.

Nine additional model runs were required for the SCAG baseline case.  SCAG input files were used directly without modification of activity by ARB staff.  Similar to the regional transportation plan implementation case described above (which results in a new baseline to which ARB controls will be applied), emissions were estimated for each of three seasons.  Staff interpolated 2006 and 2010 results to derive the SCAG baseline estimates for CYs 2007 and 2008.

After completing the model runs staff developed Excel spreadsheet notebooks by season for each air basin.  Each of the six spreadsheet notebooks (summer, winter and annual for both South Coast and Coachella) contains a summary page showing model output emissions of ROG, NOx, CO, and PM10 by calendar year, and model output VMT by calendar year.  Behind each summary page are pages by calendar year showing complete EMFAC2002 emissions and vehicle activity outputs at the vehicle class level.  A seventh notebook was created for the SCAG baseline scenario, with a summary page for each season.  
BURDEN model outputs by calendar year were grouped into a separate subfolder.  The .bcd outputs were provided to Analysis Section staff for conversion to CEIDARS/CEFS format including EIC.  MVAS staff also revised and re-compiled the NK program used to make this conversion, in order to incorporate the new EIC for school bus idle.

I/M Adjustments

In the final planning inventory calculation on the spreadsheet summary pages for the South Coast area, staff has included emission reductions for two Smog Check II improvements that are not currently reflected in EMFAC results: (1) increasing the number of vehicles directed to test-only stations, and (2) adding areas to Enhanced I/M.  The benefits of these improvements in the South Coast Air Basin have been estimated previously.  I/M adjustments for the Coachella Valley have a very small impact, less than 0.1 tons per day in most cases.  Due to the very small benefit and concern about potential conformity impacts of rounding conventions, staff has elected not to include I/M adjustments in the Coachella Valley planning inventory.  

Staff also considered whether any recalculation of the previously estimated Enhanced I/M benefits was needed.  We looked at the differences between the 12/17/02 inventory used to estimate these Enhanced I/M adjustments and the current inventory developed using the 4/23/03 activity update.  We found that for all calendar years the summer season ROG and NOx emissions have increased slightly, on the order of 1-2%.  These slight increases would only marginally increase the Enhanced I/M benefits calculated in December.  Rather than recalculate the benefits for the I/M adjustments, we have applied the benefits calculated using the 12/17/02 summer seasonal inventory to the latest 4/23/03 summer seasonal inventory.  This will result in a conservative estimate of benefits for the ozone SIP.  We have also applied the benefits calculated using the 12/17/02 summer seasonal inventory to the 4/23/03 annual and winter inventories.  Emissions of ROG and NOx are somewhat lower in summer, and this keeps the estimated benefits conservative for PM10 planning purposes.  Moreover, the bottom line difference in benefits by season is unlikely to affect emissions by more than 1/10 ton in any county.

Results

A summary of results for the two areas for calendar year 2010 is presented below, for summer emissions in tons per day excluding smog check program adjustments.  

2010 Summer
South Coast
Coachella

ROG exhaust
98.0
1.9

ROG evaporative
94.8
1.5

NOx
406.0
9.2

CO
1844.6
40.7

PM10 exhaust
10.4
0.3

PM10 tire/brake
8.7
0.2

VMT light/medium duty
332,422,000
7,964,000

VMT heavy duty
29,601,000
811,000

Trips light/medium duty
61,430,607
1,115,593

Trips heavy duty
9,101,693
204,667

Veh Pop light/medium duty
9,945,362
179,263

Veh Pop heavy duty
500,938
11,210

Comparison of the above results with the SCAG baseline case results indicates that TCMs combined with adjusted population and employment growth projections will provide 2010 benefits of 15.7 tons per day ROG and 7.8 tons per day NOx, along with a 6.5 percent reduction in VMT.

Spreadsheet notebooks with complete results for SCAG plan and baseline cases were provided to SCAQMD and SCAG April 29, 2003.  Copies of EMFAC2002 including the April 23, 2003 activity update, and all input files used for these model runs, were provided to SCAQMD and SCAG April 30, 2003.  A correction to the CY2003 smog check adjustment was provided to SCAQMD and SCAG May 2, 2003.  Results by EIC were provided to SCAQMD by the Emission Inventory Systems Section May 6, 2003; results by EIC for the SCAG South Coast baseline case were provided May 8, 2003. 
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