EMFAC Modeling Change Technical Memo

SUBJECT:
Modification of Passenger Car Mileage Accrual Rates

LEAD:
Jeff Long

Summary

The mileage accrual rate is an estimate of the miles per year traveled.  The mileage accrual rates are based on analyses of odometer data recorded in the Smog Check Program.  These estimates are area, age, and vehicle class specific.

The EMFAC model maintains an internal relationship between mileage accrual rates, vehicle population, and vehicle miles of travel (VMT).  Essentially, the VMT of a specific age and class of vehicles can be calculated as the product of the population and the corresponding mileage accrual rate.

The VMTs for most areas of the State are provided by either Councils of Government (COGs) or Metropolitan Planning Organizations (MPOs).  For those calendar years where the calculated and reported VMTs do not agree, the mileage accrual rates are adjusted until the target VMTs are achieved.

In April of 2000, an adjustment was made to the mileage accrual rates of all passenger cars (gas, diesel and electric) to better match the overall statewide VMT estimate.  Simply stated, the mileage accrual rates for passenger cars were made equal to those of light-duty trucks.  This change tended to overstate the travel of older passenger cars in some areas of the state.

Staff has since developed an algorithm for meeting VMT targets that maintains the relationship between age and VMT observed in the original analysis of odometer data (See the July 31, 2000 technical memorandum entitled “Updating Estimates of Vehicle Miles Traveled).”  As such, staff is proposing to revert to the original mileage accrual rates for passenger cars in the update of the emissions inventory.

The proposed change is estimated to reduce on-road vehicle exhaust emissions by seven percent for reactive organic gases (ROG), five percent for carbon monoxide (CO), two percent for oxides of nitrogen (NOx), and one percent for particulate matter (PM10), statewide in the year 2010.  By 2020, the percent reductions estimated from the proposed change will be seven percent for HC, six percent for CO, and three percent for NOx and PM10, statewide.

Reason for the Change

The issue was brought to the attention of staff by Sierra Research in the capacity of consultant to the Southern California Association of Governments (SCAG).  Sierra Research performed an analysis of the mileage accrual rates in the South Coast Air Basin.  The results showed that the modifications performed previously by staff were in conflict with the original analysis and caused VMT to be shifted from new to older vehicles (See letter dated June 25, 2002 from Mr. Mark Pisano to Mr. Michael Kenny). 

Methodology

Staff returned the passenger car mileage accrual rates to those originally estimated and documented in the EMFAC2000 technical support document (Section 7.1).  This change was made for all passenger cars, gas, diesel and electric powered, for each of the sixty-nine areas of the state.  The new VMT matching algorithm was used to match the overall targets established by the COGs and MPOs.

An example of the accrual rate changes are shown in the following graphic:

Figure 1.
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Emissions Impact

The emissions impacts were estimated by substituting the new mileage accrual rates into the ACRASSIGN.FOR file in the EMFAC model.  The impact on passenger car emissions and the on-road inventory as a whole is displayed in the following tables for calendar year 2010 and 2020.

It is important to note that staff is also revising the vehicle population and age distributions for all vehicle classes and fuel types for the 1999 and 2000 calendar year based on the latest available Department of Motor Vehicles registration data.  In order to maintain the overall estimate of vehicle miles of travel, the mileage accrual rate will undergo a final adjustment that may alter the impact of modifying the mileage accrual rates alone.

Table 1.

Change in Exhaust Emissions

 Statewide Tons per Day in 2010

All On-Road
Passenger Cars


ROG
CO
NOx
PM
ROG
CO
NOx
PM

Current
196.7
4422.3
887.8
26.8
80.5
2088.9
177.5
7.3

Proposed
182.1
4202.9
870.8
26.6
65.9
1869.5
160.5
7.1

Difference
14.6
219.4
17.0
0.2
14.6
219.4
17.0
0.2

% Difference
-7.4
-5.0
-1.9
-0.8
-18.1
-10.5
-9.6
-2.7

Table 2.

Change in Exhaust Emissions

 Statewide Tons per Day in 2020

All On-Road
Passenger Cars


ROG
CO
NOx
PM
ROG
CO
NOx
PM

Current
81.6
2090.3
376.6
30.9
27.1
937.0
73.5
8.6

Proposed
76.2
1969.7
365.8
30.7
21.7
816.5
62.7
8.4

Difference
5.4
120.6
10.8
0.2
5.4
120.5
10.8
0.2

% Difference
-6.6
-5.8
-2.9
-0.7
-19.9
-12.9
-14.7
-2.3

Table 3.

Change in Exhaust Emissions

South Coast Air Basin Tons per Day in 2010

All On-Road
Passenger Cars


ROG
CO
NOx
PM
ROG
CO
NOx
PM

Current
63.4
1542.8
313.0
9.3
28.8
799.5
64.7
2.8

Proposed
57.9
1455.6
306.2
9.2
23.3
712.3
57.9
2.7

Difference
5.5
87.2
6.8
0.1
5.5
87.2
6.8
0.1

% Difference
-8.8
-5.7
-2.2
-1.1
-19.1
-10.9
-10.5
-3.6

Table 4.

Change in Exhaust Emissions

San Francisco Air Basin Tons per Day in 2010

All On-Road
Passenger Cars


ROG
CO
NOx
PM
ROG
CO
NOx
PM

Current
42.2
861.2
177.3
5.4
19.8
454.1
41.2
1.6

Proposed
38.7
811.2
173.4
5.4
16.3
404.1
37.3
1.6

Difference
3.5
50.0
3.9
0
3.5
50.0
3.9
0

% Difference
-8.3
-5.8
-2.2
0
-17.7
-11.0
-9.5
0

Table 5.

Change in Exhaust Emissions

Sacramento Valley Air Basin Tons per Day in 2010

All On-Road
Passenger Cars


ROG
CO
NOx
PM
ROG
CO
NOx
PM

Current
14.5
336.0
65.7
2.0
5.0
139.3
11.1
0.4

Proposed
13.5
319.6
64.5
2.0
4.0
122.9
9.9
0.4

Difference
1.0
16.4
1.2
0
1.0
16.4
1.2
0

% Difference
-6.9
-4.9
-1.8
0
-20.0
-11.8
-10.8
0

Table 6.

Change in Exhaust Emissions

San Joaquin Valley Air Basin Tons per Day in 2010

All On-Road
Passenger Cars


ROG
CO
NOx
PM
ROG
CO
NOx
PM

Current
24.0
538.5
121.3
3.7
6.8
200.2
15.6
0.7

Proposed
23.0
522.1
120.2
3.7
5.8
183.8
14.5
0.7

Difference
1.0
16.4
1.1
0
1.0
16.4
1.1
0

% Difference
-4.2
-3.1
-0.9
0
-14.7
-8.2
-7.1
0

Modeling Change

Modifications shall be made to ARCASSIGN.FOR to restore the documented mileage accrual rates for all passenger cars and areas.  See Section 7.1 of the EMFAC2000 technical support document for details.   
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