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ATTACHMENT 7

MOBILE 6 Sample Calculations



Sample Calculations for I/M SIP

The EPA recommended model (MOBILE 6.2) was used to estimate emission factors for different

vehicle types and pollutants.  This model considers many variables, such as summer day

temperatures and regional fuel characteristics.  This model also predicts emissions factors given

a particular vehicle emissions inspection and maintenance (I/M) program.

Because I/M programs are only required for light duty gasoline powered vehicles and trucks, the

I/M SIP excludes consideration of the emissions factors of vehicles that are not impacted by the

I/M program such as buses and motorcycles.  The vehicle types that are impacted by the I/M

program are light duty gasoline vehicles and light duty gasoline trucks types one, two, three and

four.

Once the MOBILE 6.2 inputs were run, the comma-delimited results were imported into a

Microsoft Excel worksheet where the composite emissions factors for hydrocarbons (HC), also

called volatile organic compounds (VOC), carbon monoxide (CO), and oxides of nitrogen (NOx)

could be calculated and compared.  Emissions for the composite emissions factors from light

duty vehicles were calculated as follows:

[EFLDGV *VMTLDGV/VMTTOTAL]+[EFLDGT1 *VMTLDGT1/VMTTOTAL]+

[EFLDGT2 *VMTLDGT2/VMTTOTAL]+[EFLDGT3 *VMTLDGT3/VMTTOTAL]+

[EFLDGT4*VMTLDGT4/VMTTOTAL] = EMTOTAL

where:

EFLDGV = Light duty gasoline vehicle emissions factor (VOC, CO, NOx) (grams/mile)

EFLDGT1 = Light duty gasoline truck one emissions factor (VOC, CO, NOx) (grams/mile)



EFLDGT2 = Light duty gasoline truck two emissions factor (VOC, CO, NOx) (grams/mile)

EFLDGT3 = Light duty gasoline truck three emissions factor (VOC, CO, NOx) (grams/mile)

EFLDGT4 = Light duty gasoline truck four emissions factor (VOC, CO, NOx) (grams/mile)

EMTOTAL = Light duty gasoline composite emissions factor (VOC, CO, NOx) (grams/mile)

VMTLDGV = Fraction of daily vehicle miles traveled by light duty gasoline vehicles

VMTLDGT1 = Fraction of daily vehicle miles traveled by light duty gasoline truck ones

VMTLDGT2 = Fraction of daily vehicle miles traveled by light duty gasoline truck twos

VMTLDGT3 = Fraction of daily vehicle miles traveled by light duty gasoline truck threes

VMTLDGT4 = Fraction of daily vehicle miles traveled by light duty gasoline truck fours

VMTTOTAL = Fraction of daily vehicle miles traveled by light duty gasoline vehicles and trucks

one through four

A Microsoft Excel worksheet and graph are included after this explanation to further illustrate

these sample calculations and results.

The MOBILE 6.2 runs take into account the impact of reformulated gasoline fuel, region two

south, and low sulfur gasoline, 30 parts per million. The MOBILE 6.2 runs do not take into

account any refueling emissions.  Three MOBILE 6.2 runs were used for comparison:  1)  a run

without an I/M program in effect, 2) a run with the Basic I/M Performance Standard in effect,

and 3)  a run with the Gateway Vehicle Inspection Program in effect.  Although the Gateway

Vehicle Inspection Program is a decentralized (test-and-repair) I/M program, and will not be as

fraud resistant as a centralized (test-only) I/M program, Missouri modeled the Gateway Vehicle

Inspection Program with 90 percent of the centralized I/M program credit available.  The reason

that Missouri is claiming 90 percent of the centralized I/M program credit available is that the



robust design of the decentralized I/M program is utilizing state-of-the-art equipment to prevent

and detect inspection fraud.  This design includes, but is not limited to, real time data sharing

between all inspection stations and the state, digital pictures of the license plate, vehicle

identification number, and odometer of the vehicles being inspected, electronic equipment

lockouts, and data triggers and reports that quickly identify testing or repair anomalies.

The Gateway Vehicle Inspection Program VOC, CO and NOx light duty gasoline vehicle and

truck composite emissions factors are lower than the Basic I/M Performance standard in July

2009 as the following table demonstrates.

Composite Emissions Factor Comparison at 27.6 Miles Per Hour
Type of Program VOC (gpm) CO (gpm) NOx (gpm)
No I/M Controls 0.906 9.363 0.864

EPA Basic Performance Standard 0.868 8.696 0.819
Gateway Vehicle Inspection Program 0.842 8.241 0.776








