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Appendix B-1  2008 Point and Area Source Emissions 
 
The 2008 Emissions Inventory used to develop the 2008 point and area source emissions in this 
document was generated from the information that the Missouri Department of Natural 
Resources’ Air Pollution Control Program submitted to EPA for use in the 2008 National 
Emissions Inventory (NEI) data.  The 2008 NEI data is publicly available on EPA’s website: 
http://www.epa.gov/ttn/chief/net/2008inventory.html. Table B-1 describes the 2008 annual 
emissions in tons per year for each county within the 1997 St. Louis PM2.5 nonattainment area 
for the point source category.  The full 2008 PM2.5 annual emissions inventory for the Missouri 
side of the 1997 St. Louis PM2.5 nonattainment area is included as Appendix E to this 
redesignation request and maintenance plan. 
 
Table B-2 summarizes the area source emissions.  This table includes refueling VOC emissions 
for on-road motor vehicles estimated by MOVES2010a and account for the stage II controls that 
were in place in the St. Louis nonattainment area in 2008.  These 2008 refueling stage II VOC 
emissions are displayed by county in Table B-3.  In addition, due to the methods that are used to 
calculate the emissions for the marine, and rail categories, these categories are included as area 
source emissions in the National Emissions Inventory (NEI) and aircraft takeoff and landing 
emissions are listed as point source emissions in the NEI, although all three categories really 
should be classified as off-road mobile source emissions.  Therefore, the emissions for aircraft, 
rail, and marine are not included in the total point source and area source emissions listed in 
Tables B-1 and B-2.  The source classification codes for the aircraft, rail, and marine categories 
are listed in Table B-4, and the emissions from these categories are listed in Table B-32, to be 
included as off-road mobile source emissions. 
 
Table B-1  2008 Annual Point Source Emissions by County in the St. Louis PM2.5  

Nonattainment Area (Missouri Counties Only) 
County Name NH3 NOX PM2.5-Pri SO2 VOC 
Franklin County 2.82  9,178.19 1,448.96 57,944.69 685.48 

Jefferson County 8.97  7,016.40 945.65 68,569.22 600.04 

St. Charles County 8.04  7,649.32 316.21 48,595.24 936.97 

St. Louis County 720.41  5,843.53 510.91 20,861.90 1,689.72 

St. Louis City 568.40  1,415.83 271.66 5,729.67 1,155.67 

Totals 1,308.64  31,103.26 3,493.39 201,700.73 5,067.89 

 
Table B-2 2008 Annual Area Source Emissions by County in the St. Louis PM2.5 

Nonattainment Area (Missouri Counties Only) 
County Name NH3 NOX PM2.5-Pri SO2 VOC 
Franklin County 1,300.09  283.00 2,315.04 991.12 1,604.16 

Jefferson County 165.26  383.49 3,428.01 904.61 3,116.32 

St. Charles County 883.43  463.05 2,331.71 895.42 5,744.68 

St. Louis County 1,036.69  2,219.83 4,584.76 5,445.70 20,110.91 

St. Louis City 129.50  1,033.57 1,374.12 3,273.63 7,639.28 

Totals 3,514.98  4,382.94 14,033.64 11,510.48 38,215.34 
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Table B-3  2008 Annual Refueling Stage II VOC Emissions by County in the St. Louis 
PM2.5 Nonattainment Area (Missouri Counties Only) 

 
 
 
 
 
 
 
 
 

 
Table B-4  SCC Codes and Descriptions Not Included in the Analysis for Point or Area 

Source Emissions 
SCC SCC Level One SCC Level Two SCC Level Three SCC Level Four 

2275001000 Mobile Sources Aircraft Military Aircraft Total 
2275020000 Mobile Sources Aircraft Commercial Aircraft Total: All Types 
2275050011 Mobile Sources Aircraft General Aviation Piston 
2275050012 Mobile Sources Aircraft General Aviation Turbine 
2275060011 Mobile Sources Aircraft Air Taxi Piston 
2275060012 Mobile Sources Aircraft Air Taxi Turbine 
2275085000 Mobile Sources Aircraft Unpaved Airstrips Total 

2275087000 Mobile Sources Aircraft 
In-flight (non-Landing-
Takeoff cycle) Total 

2280002100 Mobile Sources 
Marine Vessels, 
Commercial Diesel Port emissions 

2280002200 Mobile Sources 
Marine Vessels, 
Commercial Diesel Underway emissions 

2280003100 Mobile Sources 
Marine Vessels, 
Commercial Residual Port emissions 

2280003200 Mobile Sources 
Marine Vessels, 
Commercial Residual Underway emissions 

2280004000 Mobile Sources 
Marine Vessels, 
Commercial Gasoline Total, All Vessel Types 

2285002006 Mobile Sources Railroad Equipment Diesel 
Line Haul Locomotives: 
Class I Operations 

2285002007 Mobile Sources Railroad Equipment Diesel 
Line Haul Locomotives: 
Class II / III Operations 

2285002008 Mobile Sources Railroad Equipment Diesel 
Line Haul Locomotives: 
Passenger Trains (Amtrak) 

2285002009 Mobile Sources Railroad Equipment Diesel 
Line Haul Locomotives: 
Commuter Lines 

2285002010 Mobile Sources Railroad Equipment Diesel Yard Locomotives 

28500201 
Internal Combustion 
Engines Railroad Equipment Diesel Yard Locomotives 

 

County Name 
Stage II VOC Emissions  

(tons/year) 
Franklin County 18.34

Jefferson County 22.09

St. Charles County 32.9

St. Louis County 144.01

St. Louis City 41.88

Totals 259.21 
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Appendix B-2   2008 On-Road Mobile Source Emissions Using Mobile 6.2 via NMIM 
 
The 2008 on-road mobile emissions shown in Section 4 of this redesignation request and 
maintenance plan were created using Mobile6.2 via the NMIM for the St. Louis nonattainment 
area for the purpose of submitting state wide emissions data for EPA’s 2008 NEI. The NMIM 
NCD was updated with Missouri specific data.  The fuel and meteorological data in the NCD for 
2008 was used and all months for 2008 were selected to create an annual emissions profile.  
Table B-5 summarizes the emissions by county that were generated using NMIM.   

 
Table B-5   

2008 Annual On-Road Mobile Source Emissions by County in the St. Louis PM2.5 
Nonattainment Area Calculated using Mobile 6.2 and NMIM (Tons/Year) 

(Missouri Counties Only) 
County Name NH3 NOX PM2.5-Pri SO2 VOC 
Franklin County 166.80 2,730.77 51.07 27.09 1,448.33 

Jefferson County 192.14 3,209.18 58.59 31.13 1,706.45 

St. Charles County 278.22 4,726.01 84.48 44.93 2,566.36 

St. Louis County 1,216.43 20,726.08 368.85 196.22 11,351.33 

St. Louis City 351.94 6,004.28 106.90 56.78 3,350.19 

Totals 2,205.53 37,396.31 669.88 356.15 20,422.66 

 
The local VMT data was gathered from East-West Gateway at the county level.  This data was 
used in conjunction with NMIM to estimate the emissions in Table B-5.  The VMT data by 
county is listed below in Table B-6.  This data was broken down to SCC using the default 
distribution in NMIM. A vehicle distribution was created from registration data from Missouri’s 
Department of Revenue. 
 

Table B-6  2008 Annual VMT Data by County 
(Missouri Counties Only) 

County 2008 Annual VMT 
Franklin 1,636,760,381

Jefferson 1,884,745,023

St. Charles 2,728,058,895

St. Louis 11,924,864,323

St. Louis City 3,450,450,085

Total 21,624,878,706
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The vehicle registration data used to in conjunction with NMIM to estimate the emissions in 
Table B-5 is listed below in Table B-7.  The same registration distribution was used for all five 
counties in the nonattainment area. 
 
Table B-7 St. Louis Nonattainment Area Registration Distribution (NMIM Inputs for 

2008 On-Road Mobile Source Emissions) 

Vehicle 
Class 

Vehicle Model Year Population Percentage Per Vehicle Classification 

2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1996 

LDV 0.0248 0.0564 0.0666 0.0649 0.0653 0.0632 0.0633 0.0679 0.0675 0.0652 0.0604 0.0501 0.0488 

LDT1 0.0130 0.0345 0.0103 0.0666 0.0759 0.0255 0.0713 0.0780 0.0859 0.0487 0.0474 0.0398 0.0379 

LDT2 0.0179 0.0593 0.0700 0.0750 0.0840 0.0759 0.0728 0.0808 0.0671 0.0640 0.0563 0.0522 0.0427 

LDT3 0.0161 0.0734 0.0630 0.0760 0.0785 0.0842 0.0838 0.0728 0.0624 0.0539 0.0561 0.0365 0.0328 

LDT4 0.0153 0.0843 0.1358 0.0771 0.0953 0.1119 0.0736 0.0461 0.0564 0.0549 0.0715 0.0395 0.0342 

HDV2b 0.0078 0.0468 0.0483 0.0729 0.0660 0.0808 0.0871 0.0713 0.0773 0.0671 0.0642 0.0310 0.0519 

HDV3 0.0066 0.0628 0.0602 0.0961 0.0876 0.0681 0.0715 0.0613 0.0774 0.0669 0.0734 0.0272 0.0331 

HDV4 0.0040 0.0200 0.0638 0.0404 0.0338 0.0366 0.0385 0.0413 0.0653 0.0781 0.0821 0.0383 0.0630 

HDV5 0.0187 0.1207 0.0664 0.0804 0.0535 0.0639 0.0560 0.0450 0.0578 0.0951 0.0899 0.0465 0.0572 

HDV6 0.0311 0.0355 0.1005 0.0865 0.0529 0.0268 0.0212 0.0199 0.0840 0.0765 0.0685 0.0572 0.0591 

HDV7 0.0182 0.0324 0.1250 0.1080 0.1033 0.0772 0.0847 0.0669 0.0285 0.0427 0.0285 0.0253 0.0281 

HDV8a 0.0136 0.0110 0.0524 0.0497 0.0565 0.0513 0.0420 0.0301 0.0426 0.0791 0.0570 0.0386 0.0354 

HDV8b 0.0189 0.0726 0.2263 0.0348 0.0639 0.0957 0.0899 0.0552 0.0522 0.1363 0.0697 0.0305 0.0203 

HDBS 0.0343 0.0556 0.0925 0.0556 0.1004 0.0587 0.0623 0.0351 0.0489 0.0657 0.0669 0.0678 0.0426 

HDBT 0.0060 0.0045 0.0132 0.0144 0.0138 0.0291 0.0378 0.0258 0.0249 0.0390 0.0351 0.0309 0.0351 

MC 0.0190 0.0646 0.1035 0.1096 0.1172 0.0874 0.0922 0.0713 0.0610 0.0435 0.0360 0.0255 0.0208 

  1995 1994 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984   

LDV 0.0390 0.0420 0.0313 0.0274 0.0213 0.0184 0.0138 0.0121 0.0083 0.0065 0.0049 0.0106   

LDT1 0.0443 0.0211 0.0168 0.0210 0.0189 0.0193 0.0184 0.0363 0.0582 0.0433 0.0250 0.0426   

LDT2 0.0292 0.0287 0.0266 0.0215 0.0157 0.0149 0.0096 0.0096 0.0076 0.0054 0.0042 0.0090   

LDT3 0.0322 0.0423 0.0338 0.0207 0.0181 0.0106 0.0112 0.0104 0.0070 0.0067 0.0058 0.0117   

LDT4 0.0201 0.0158 0.0145 0.0101 0.0074 0.0055 0.0052 0.0063 0.0074 0.0045 0.0014 0.0059   

HDV2b 0.0350 0.0393 0.0244 0.0196 0.0151 0.0122 0.0124 0.0154 0.0097 0.0062 0.0102 0.0280   

HDV3 0.0266 0.0340 0.0223 0.0165 0.0122 0.0126 0.0134 0.0118 0.0126 0.0096 0.0098 0.0264   

HDV4 0.0504 0.0723 0.0647 0.0308 0.0247 0.0243 0.0238 0.0270 0.0198 0.0121 0.0128 0.0321   

HDV5 0.0517 0.0217 0.0147 0.0083 0.0067 0.0110 0.0113 0.0125 0.0080 0.0012 0.0000 0.0018   

HDV6 0.0557 0.0389 0.0134 0.0152 0.0093 0.0162 0.0292 0.0196 0.0184 0.0240 0.0062 0.0342   

HDV7 0.0253 0.0321 0.0174 0.0202 0.0158 0.0166 0.0139 0.0226 0.0162 0.0178 0.0103 0.0230   

HDV8a 0.0333 0.0786 0.0447 0.0381 0.0239 0.0228 0.0291 0.0360 0.0277 0.0261 0.0163 0.0641   

HDV8b 0.0087 0.0015 0.0015 0.0029 0.0044 0.0044 0.0029 0.0044 0.0000 0.0000 0.0015 0.0015   

HDBS 0.0489 0.0327 0.0185 0.0146 0.0106 0.0095 0.0114 0.0173 0.0024 0.0035 0.0032 0.0410   

HDBT 0.0830 0.0836 0.0492 0.0441 0.0267 0.0399 0.0609 0.0333 0.0558 0.0540 0.0351 0.1248   

MC 0.0189 0.0171 0.0122 0.0119 0.0073 0.0063 0.0063 0.0064 0.0054 0.0068 0.0097 0.0401   
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The following I/M Program File was used in NMIM in order to generate the 2008 on-road 
mobile emissions listed in Table B-5. 
 

> IM Programs for MO 
* Added IM240 beginning 2000, OBD beginning 2005 
* New programs include Evap GC 
 
> Exhaust I/M program 1 
* Original Idle program through 1999 
I/M PROGRAM        : 1 1984 1999 1 TRC IDLE 
I/M MODEL YEARS    : 1 1971 1995 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 20 
I/M COMPLIANCE     : 1 96 
I/M WAIVER RATES   : 1 3 3 
NO I/M TTC CREDITS : 1 
 
> Exhaust I/M program 2 
* IM240 
I/M PROGRAM        : 2 2000 2050 1 TRC IDLE 
I/M MODEL YEARS    : 2 1971 1995 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 20 
I/M COMPLIANCE     : 2 96 
I/M WAIVER RATES   : 2 3 3 
I/M CUTPOINTS      : 2 08152.CP1 
NO I/M TTC CREDITS : 2 
 
> Exhaust I/M program 3 
* Cover OBD vehicles before 2005 OBD program 
I/M PROGRAM        : 3 1996 2004 1 TRC IDLE 
I/M MODEL YEARS    : 3 1996 2004 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 20 
I/M COMPLIANCE     : 3 96 
I/M WAIVER RATES   : 3 3 3 
NO I/M TTC CREDITS : 3 

 
 
Anti-tampering Program File: 
 

* ATP data for 29071 from atp29071.txt 
ANTI-TAMP PROG     :                                                             

84 71 50 22222 11111111 1 11 096. 22212222 
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Appendix B-3  2008 On-Road Mobile Source Emissions Using MOVES 2010A 
 
EPA released the Mobile Vehicle Emission System (MOVES) in December of 2010, and 
MOVES is now the official model to use for mobile emissions modeling. The 2008 on-road 
mobile source emissions were initially created using Mobile6.2 via NMIM for the St. Louis 
nonattainment area for the purpose of submitting state wide emissions data for EPA’s 2008 
National Emissions Inventory (NEI). The NMIM NCD was updated with Missouri specific data. 
Local VMT data, vehicle registration distributions, and meteorology data from the updated NCD 
were converted to MOVES formatting using EPA provided conversion workbooks.  The full 
2008 base year PM2.5 annual emissions inventory for the Missouri side of the 1997 St. Louis 
PM2.5 nonattainment area is included as Appendix E to this redesignation request and 
maintenance plan.  This inventory included the 2008 base year on-road mobile source emissions, 
which were calculated using EPA’s MOVES 2010a, that were used in the redesignation request 
and maintenance plan to establish the base year (2008) transportation conformity budgets. 
 
The 2008 VMT data was originally generated from the Missouri Department of Transportation 
for state-owned roads, and then East-West Gateway used their Traffic Demand Model to 
calculate the actual local VMT data for each of the five counties on the Missouri side of the St. 
Louis PM2.5 nonattainment area.  This data is listed in Table B-6 above.  The road type 
distribution in the baseyearvmt table from the NCD was used to distribute the county level VMT 
to road type. EPA’s VMT converter workbook was then used to produce MOVES input tables.  
A vehicle registration distribution was originally created for NMIM using registration data from 
Missouri’s Department of Revenue.  This registration distribution is listed above in Table B-7.  
The vehicle distribution was converted to MOVES age distribution table using EPA’s VMT 
converter workbook. The registration data was also used to create the MOVES vehicle 
population input tables. Vehicle counts were converted from Mobile 6.2 vehicle classes to 
MOVES source types using the source type fractions from the Source Type Pop Fractions table 
in EPA’s VMT converter workbook.  The Air Program developed the I/M data input to 
accurately describe the Gateway Vehicle Inspection Program (GVIP), which is the I/M program 
in the St. Louis area.  This protocol used to develop the I/M input in MOVES can be found in 
Appendix B-5.  MOVES base data was used for all other inputs, after reviewing the data to 
ensure accuracy.  The base fuel formulation and fuel supply tables in MOVES were used for the 
runs, as they already took into account the reformulated gasoline used in the St. Louis 
nonattainment area.  A separate input database was created for each county, using county 
specific data where possible.  All of the MOVES input tables, other than templates where EPA 
default data was used, which were used to create the 2008 on-road mobile emissions inventory 
for the early progress plan can be found in this Appendix. 
 
Once MOVES input tables had been created, the MOVES model runs were set up selecting all 
available gasoline and diesel fuel vehicle type combinations, all months, days, hours, and all road 
types. A separate run was set-up for each pollutant and each county.  All pollutant processes 
were selected in each run, but the VOC emissions from MOVES emission processes 18 and 19 
(refueling displacement emissions, and refueling evaporative emissions) were removed during 
the post model analysis as these are refueling emissions, which are classified as area source 
emissions, and are not included in the mobile source emissions inventory.  The emissions for all 
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pollutants and all counties were post aggregated to the month level and the emissions from all 
months in 2008 were totaled to develop the annual on-road mobile source emissions. 
 
Table B-8 summarizes the 2008 annual on-road emissions by county as calculated using 
MOVES for the Missouri counties located in the St. Louis PM2.5 nonattainment area.  Tables B-9 
through B-29 provide all of the MOVES inputs that were used to create the 2008 on-road mobile 
source emissions inventory that is summarized in Table B-8, and also referred to in Section 5 of 
the redesignation demonstration and maintenance plan, except for templates where MOVES 
default data was used.  As stated above, the Fuel Formulation and Fuel Supply Tables that were 
used to create the on-road mobile source inventory were MOVES default tables, but they are still 
provided in this document for reference (Tables B-13 and B-14). 
 

Table B-8   
2008 Annual On-Road Mobile Source Emissions by County in the St. Louis PM2.5 

Nonattainment Area Calculated using MOVES 
(Missouri Counties Only) 

County Name NH3 NOX PM2.5-Pri SO2 VOC 
Franklin County 77.75 4,187.90 142.46 30.12 1,555.66 

Jefferson County 90.68 5,313.80 183.94 36.32 2,522.89 

St. Charles County 133.29 7,788.01 284.16 54.30 3,613.71 

St. Louis County 585.26 32,363.41 1,215.47 237.05 12,865.54 

St. Louis City 169.20 9,166.46 353.26 68.87 3,236.00 

Totals 1,056.17 58,819.58 2,179.28 426.65 23,793.80 
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Table B-9  2008 Source Type Population (MOVES Inputs for 2008 On-Road Mobile Source Emissions) 
   Source Type Population by County 
YearID SourceTypeName SourceTypeID Franklin Jefferson St Charles St Louis County St Louis City 

2008 Motorcycle 11  6,067 13,018  11,151 19,243 3104

2008 Passenger Car 21  46,568 98,009  144,441 527,148 125,776

2008 Passenger Truck 31  45,890 82,509  110,386 303,296 59,406

2008 Light Commercial Truck 32  16,769 28,421  35,913 97,845 20,194

2008 Refuse Truck 41  8 41  36 94 70

2008 Single Unit Short-haul Truck 42  25 123  106 280 208

2008 Single Unit Long-haul Truck 43  302 541  549 2,709 661

2008 Motor Home 51  22 19  19 50 16

2008 School Bus 52  814 901  1,020 3,624 1,249

2008 Transit Bus 53  61 67  76 270 93

2008 Intercity Bus 54  44 71  82 379 143

2008 Combination Short-haul Truck 61  370 324  328 791 248

2008 Combination Long-haul Truck 62  307 257  258 545 160

 
 

Table B-10  2008 Annual VMT by HPMS Vehicle Type, County, and Year (MOVES Inputs for 2008 On-Road Mobile 
Source Emissions) 

   HPMSBaseYearVMT by County 
HPMSVtypeID HPMSVtypeName YearID Franklin Jefferson St. Charles St. Louis St. Louis City 

10 Motorcycles 2008  11,619,323 13,841,651  20,770,584 91,989,970 26,665,063

20 Passenger Cars 2008  707,169,172 811,173,607  1,171,243,667 5,115,865,231 1,477,495,621

30 Other 2 axle-4 tire vehicles 2008  799,130,600 924,394,839  1,342,595,411 5,875,722,138 1,702,465,533

40 Buses 2008  4,781,820 5,578,789  8,183,119 35,928,481 10,469,862

50 Single Unit Trucks 2008  29,351,955 33,386,793  47,634,481 207,228,073 59,856,119

60 Combination Trucks 2008  84,673,330 96,333,716  137,528,782 598,448,609 173,536,046
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Table B-11 Age Distribution by Source Type (MOVES Inputs for 2008, 2017, and 2025 On-Road Mobile Source Emissions) 
  Source Type ID 
AgeID 11 21 31 32 41 42 43 51 52 53 54 61 62 

0 0.019 0.0248 0.016038 0.015215 0.006 0.006 0.03372 0.019407 0.022549 0.022677 0.024421 0.018826 0.017834 
1 0.0646 0.0564 0.059034 0.058508 0.0045 0.0045 0.054157 0.048521 0.039325 0.03937 0.032671 0.049995 0.052613 
2 0.1035 0.0666 0.063189 0.062229 0.0132 0.0132 0.092687 0.158149 0.129508 0.130555 0.106219 0.16227 0.169835 
3 0.1096 0.0649 0.073971 0.073529 0.0144 0.0144 0.057163 0.057986 0.082002 0.084645 0.091592 0.052692 0.04403 
4 0.1172 0.0653 0.081725 0.079405 0.0138 0.0138 0.098055 0.068814 0.07432 0.076743 0.07138 0.066656 0.063479 
5 0.0874 0.0632 0.072225 0.07206 0.0291 0.0291 0.05743 0.075516 0.060754 0.062113 0.04642 0.077218 0.080584 
6 0.0922 0.0633 0.075227 0.075017 0.0378 0.0378 0.060728 0.071294 0.059753 0.061551 0.046468 0.072242 0.074392 
7 0.0713 0.0679 0.075731 0.074101 0.0258 0.0258 0.034794 0.048222 0.045101 0.04668 0.038418 0.04791 0.047775 
8 0.061 0.0675 0.069095 0.069315 0.0249 0.0249 0.049567 0.050551 0.053801 0.053336 0.05744 0.050259 0.049622 
9 0.0435 0.0652 0.059343 0.060606 0.039 0.039 0.065329 0.101607 0.075238 0.074281 0.059218 0.106403 0.114631 

10 0.036 0.0604 0.056546 0.058019 0.0351 0.0351 0.065952 0.060365 0.052757 0.052173 0.04901 0.061907 0.064481 
11 0.0255 0.0501 0.045379 0.044021 0.0309 0.0309 0.066337 0.035034 0.038694 0.038608 0.041544 0.03448 0.033479 
12 0.0208 0.0488 0.040069 0.041299 0.0351 0.0351 0.042714 0.030037 0.038252 0.038379 0.043733 0.028628 0.026173 
13 0.0189 0.039 0.031719 0.032547 0.083 0.083 0.048635 0.022609 0.033622 0.033505 0.041779 0.020871 0.017769 
14 0.0171 0.042 0.029341 0.030746 0.0836 0.0836 0.033323 0.026945 0.032499 0.031744 0.038573 0.026434 0.025331 
15 0.0122 0.0313 0.025132 0.025766 0.0492 0.0492 0.018302 0.014853 0.01522 0.015277 0.015313 0.014766 0.014626 
16 0.0119 0.0274 0.020261 0.020238 0.0441 0.0441 0.01489 0.014543 0.016624 0.016485 0.018482 0.014281 0.013778 
17 0.0073 0.0213 0.01591 0.015912 0.0267 0.0267 0.010657 0.011093 0.012019 0.01218 0.012215 0.010861 0.010491 
18 0.0063 0.0184 0.014002 0.013972 0.0399 0.0399 0.009968 0.011696 0.014667 0.014636 0.016859 0.011229 0.010394 
19 0.0063 0.0138 0.011117 0.011398 0.0609 0.0609 0.012691 0.012448 0.018417 0.017168 0.026192 0.012123 0.011221 
20 0.0064 0.0121 0.014109 0.014268 0.0333 0.0333 0.018084 0.014903 0.019136 0.018141 0.024946 0.014734 0.014172 
21 0.0054 0.0083 0.015761 0.015219 0.0558 0.0558 0.00363 0.01022 0.014831 0.014247 0.019752 0.009773 0.008829 
22 0.0068 0.0065 0.011686 0.011205 0.054 0.054 0.00501 0.010636 0.017272 0.016478 0.024234 0.009966 0.008574 
23 0.0097 0.0049 0.00791 0.008124 0.0351 0.0351 0.003627 0.006385 0.007661 0.00744 0.00919 0.006293 0.006072 
24 0.013837 0.003694 0.00582 0.006825 0.022815 0.022815 0.003017 0.003218 0.003631 0.003569 0.004095 0.003185 0.003108 
25 0.019738 0.002785 0.004029 0.004856 0.01483 0.01483 0.002668 0.001864 0.001955 0.001889 0.002204 0.001885 0.001903 
26 0.006525 0.002099 0.002201 0.002308 0.009639 0.009639 0.002379 0.001137 0.001109 0.001082 0.001162 0.001156 0.001183 
27 0 0.001582 0.001069 0.001073 0.006266 0.006266 0.00214 0.00071 0.000645 0.000647 0.000595 0.000721 0.000739 
28 0 0.00044 0.000253 0.000245 0.004073 0.004073 0.001953 0.000417 0.000378 0.000362 0.000398 0.000432 0.000454 
29 0 0 0.000147 0.000139 0.002647 0.002647 0.001784 0.00024 0.000223 0.000197 0.000282 0.000256 0.000278 
30 0 0 0.001957 0.001836 0.064531 0.064531 0.028609 0.010581 0.018036 0.013841 0.035194 0.011546 0.012147 
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Table B-12  Inspection and Maintenance Data for 2008 (MOVES Inputs for 2008 On-Road Mobile Source Emissions) 

Pol 
Process ID 

State 
ID 

Year 
ID 

Source 
Type ID 

Fuel 
Type ID 

IM 
Program ID 

Inspect 
Freq. 

Test 
Standards ID 

Beg Model 
Year ID 

End Model 
Year ID 

Use IM 
Y/N 

Compliance 
Factor 

101 29 2008 21 1 1 1 11 1971 1995 N 93.12 

101 29 2008 21 1 10 2 51 1996 2006 Y 97.94 

101 29 2008 31 1 1 1 11 1971 1995 N 93.12 

101 29 2008 31 1 10 2 51 1996 2006 Y 92.06 

101 29 2008 32 1 1 1 11 1971 1995 N 93.12 

101 29 2008 32 1 10 2 51 1996 2006 Y 86.18 

102 29 2008 21 1 1 1 11 1971 1995 N 93.12 

102 29 2008 21 1 10 2 51 1996 2006 Y 97.94 

102 29 2008 31 1 1 1 11 1971 1995 N 93.12 

102 29 2008 31 1 10 2 51 1996 2006 Y 92.06 

102 29 2008 32 1 1 1 11 1971 1995 N 93.12 

102 29 2008 32 1 10 2 51 1996 2006 Y 86.18 

112 29 2008 21 1 7 1 41 1971 1995 N 93.12 

112 29 2008 21 1 8 2 43 1996 2006 Y 97.94 

112 29 2008 31 1 7 1 41 1971 1995 N 93.12 

112 29 2008 31 1 8 2 43 1996 2006 Y 92.06 

112 29 2008 32 1 7 1 41 1971 1995 N 93.12 

112 29 2008 32 1 8 2 43 1996 2006 Y 86.18 

113 29 2008 21 1 7 1 41 1971 1995 N 93.12 

113 29 2008 21 1 8 2 43 1996 2006 Y 97.94 

113 29 2008 31 1 7 1 41 1971 1995 N 93.12 

113 29 2008 31 1 8 2 43 1996 2006 Y 92.06 

113 29 2008 32 1 7 1 41 1971 1995 N 93.12 

113 29 2008 32 1 8 2 43 1996 2006 Y 86.18 

201 29 2008 21 1 1 1 11 1971 1995 N 93.12 

201 29 2008 21 1 10 2 51 1996 2006 Y 97.94 

201 29 2008 31 1 1 1 11 1971 1995 N 93.12 

201 29 2008 31 1 10 2 51 1996 2006 Y 92.06 
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Pol 
Process ID 

State 
ID 

Year 
ID 

Source 
Type ID 

Fuel 
Type ID 

IM 
Program ID 

Inspect 
Freq. 

Test 
Standards ID 

Beg Model 
Year ID 

End Model 
Year ID 

Use IM 
Y/N 

Compliance 
Factor 

201 29 2008 32 1 1 1 11 1971 1995 N 93.12 

201 29 2008 32 1 10 2 51 1996 2006 Y 86.18 

202 29 2008 21 1 1 1 11 1971 1995 N 93.12 

202 29 2008 21 1 10 2 51 1996 2006 Y 97.94 

202 29 2008 31 1 1 1 11 1971 1995 N 93.12 

202 29 2008 31 1 10 2 51 1996 2006 Y 92.06 

202 29 2008 32 1 1 1 11 1971 1995 N 93.12 

202 29 2008 32 1 10 2 51 1996 2006 Y 86.18 

301 29 2008 21 1 10 2 51 1996 2006 Y 97.94 

301 29 2008 31 1 10 2 51 1996 2006 Y 92.06 

301 29 2008 32 1 10 2 51 1996 2006 Y 86.18 

302 29 2008 21 1 10 2 51 1996 2006 Y 97.94 

302 29 2008 31 1 10 2 51 1996 2006 Y 92.06 

302 29 2008 32 1 10 2 51 1996 2006 Y 86.18 
 
Table B-13 Fuel Formulation for 2008 (MOVES Inputs for 2008 On-Road Mobile Source Emissions) 

Fuel 
FormulationID 

Fuel 
SubtypeID FuelSubtypeDesc RVP 

Sulfur 
Level 

ETOH 
Volume 

MTBE 
Volume 

ETBE 
Volume 

TAME 
Volume 

Aromatic 
Content 

Olefin 
Content 

2302 12 Gasohol (E10) 11.2917 43.0622 10 0 0 0 20.2606 8.39154 
2303 12 Gasohol (E10) 8.75115 46.6452 10 0 0 0 18.9623 8.14345 
2304 12 Gasohol (E10) 6.84571 49.3325 10 0 0 0 17.9886 7.95739 
2305 12 Gasohol (E10) 13.1972 40.375 10 0 0 0 21.2343 8.57759 

20043 20 Conventional Diesel 0 43 0 0 0 0 0 0 
 

Fuel 
FormulationID 

Fuel 
SubtypeID fuelSubtypeDesc 

Benzene 
Content e200 e300 

biodiesel 
EsterVolume cetaneIndex PAHContent 

2302 12 Gasohol (E10) 0.848747 56.4983 84.16 0 0 0 
2303 12 Gasohol (E10) 0.763743 53.3414 85.1429 0 0 0 
2304 12 Gasohol (E10) 0.69999 50.9738 85.88 0 0 0 
2305 12 Gasohol (E10) 0.9125 58.8659 83.4229 0 0 0 

20043 20 Conventional Diesel 0 0 0 0 0 0 
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Table B-14 2008 Fuel Supply (MOVES Inputs for 2008 On-Road Mobile Source 
Emissions) 
FuelYearID Month GroupID Fuel FormulationID Market Share Market ShareCV 

2008 1 2305 1 0.5
2008 1 20043 1 0.5
2008 2 20043 1 0.5
2008 2 2302 1 0.5
2008 3 2302 1 0.5
2008 3 20043 1 0.5
2008 4 20043 1 0.5
2008 4 2303 1 0.5
2008 5 2303 1 0.5
2008 5 20043 1 0.5
2008 6 20043 1 0.5
2008 6 2304 1 0.5
2008 7 2304 1 0.5
2008 7 20043 1 0.5
2008 8 20043 1 0.5
2008 8 2304 1 0.5
2008 9 2304 1 0.5
2008 9 20043 1 0.5
2008 10 20043 1 0.5
2008 10 2303 1 0.5
2008 11 2302 1 0.5
2008 11 20043 1 0.5
2008 12 20043 1 0.5
2008 12 2302 1 0.5
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Table B-15 Franklin County Road Type Distribution (MOVES Inputs for 2008, 2017, 
and 2025 On-Road Mobile Source Emissions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source 
Type ID 

Road Type 
ID 

Road Type VMT 
Fraction 

51 1  0

51 2  0.083482

51 3  0.602647

51 4  0.081432

51 5  0.232438

52 1  0

52 2  0.079374

52 3  0.604049

52 4  0.077497

52 5  0.23908

53 1  0

53 2  0.079998

53 3  0.603836

53 4  0.078094

53 5  0.238072

54 1  0

54 2  0.077187

54 3  0.604795

54 4  0.075403

54 5  0.242615

61 1  0

61 2  0.084046

61 3  0.602455

61 4  0.081972

61 5  0.231527

62 1  0

62 2  0.084887

62 3  0.602168

62 4  0.082778

62 5  0.230167

Source Type 
ID 

Road Type 
ID 

Road Type VMT 
Fraction 

11  1  0

 11  2  0.090246

11  3  0.553444

11  4  0.087268

11  5  0.269042

21  1  0

21  2  0.084309

21  3  0.591423

21  4  0.079558

21  5  0.24471

31  1  0

31  2  0.08262

31  3  0.588941

31  4  0.083327

31  5  0.245112

32  1  0

32  2  0.082331

32  3  0.589795

32  4  0.082902

32  5  0.244973

41  1  0

41  2  0.091642

41  3  0.578893

41  4  0.092985

41  5  0.23648

42  1  0

42  2  0.091642

42  3  0.578893

42  4  0.092985

42  5  0.23648

43  1  0

43  2  0.090795

43  3  0.580059

43  4  0.092167

43  5  0.236979
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Table B-16 Jefferson County Road Type Distribution (MOVES Inputs for 2008, 2017, 
and 2025 On-Road Mobile Source Emissions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source 
Type ID 

Road Type 
ID 

Road Type VMT 
Fraction 

51 1  0

51 2  0.026449

51 3  0.373764

51 4  0.284734

51 5  0.315052

52 1  0

52 2  0.025151

52 3  0.3747

52 4  0.27602

52 5  0.32413

53 1  0

53 2  0.025348

53 3  0.374558

53 4  0.277343

53 5  0.322751

54 1  0

54 2  0.02446

54 3  0.375196

54 4  0.271382

54 5  0.328963

61 1  0

61 2  0.026628

61 3  0.373636

61 4  0.28593

61 5  0.313806

62 1  0

62 2  0.026894

62 3  0.373444

62 4  0.287715

62 5  0.311948

Source Type 
ID 

Road Type 
ID 

Road Type VMT 
Fraction 

11  1  0

 11  2  0.027299

11  3  0.327775

11  4  0.296743

11  5  0.348182

21  1  0

21  2  0.026499

21  3  0.363795

21  4  0.280746

21  5  0.32896

31  1  0

31  2  0.025738

31  3  0.359148

31  4  0.288448

31  5  0.326666

32  1  0

32  2  0.02567

32  3  0.359993

32  4  0.287549

32  5  0.326787

41  1  0

41  2  0.028299

41  3  0.349837

41  4  0.3093

41  5  0.312563

42  1  0

42  2  0.028299

42  3  0.349837

42  4  0.3093

42  5  0.312563

43  1  0

43  2  0.028073

43  3  0.351082

43  4  0.307413

43  5  0.313432
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Table B-17 St. Charles County Road Type Distribution (MOVES Inputs for 2008, 2017, 
and 2025 On-Road Mobile Source Emissions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source 
Type ID 

Road Type 
ID 

Road Type VMT 
Fraction 

51 1  0

51 2  0.010872

51 3  0.100661

51 4  0.428451

51 5  0.460016

52 1  0

52 2  0.010809

52 3  0.100965

52 4  0.41471

52 5  0.473516

53 1  0

53 2  0.010819

53 3  0.100919

53 4  0.416797

53 5  0.471465

54 1  0

54 2  0.010769

54 3  0.101128

54 4  0.407389

54 5  0.480715

61 1  0

61 2  0.010881

61 3  0.10062

61 4  0.430335

61 5  0.458165

62 1  0

62 2  0.010893

62 3  0.100557

62 4  0.433146

62 5  0.455404

Source Type 
ID 

Road Type 
ID 

Road Type VMT 
Fraction 

11  1  0

 11  2  0.008501

11  3  0.083985

11  4  0.423865

11  5  0.483649

21  1  0

21  2  0.011445

21  3  0.096868

21  4  0.416825

21  5  0.474863

31  1  0

31  2  0.010109

31  3  0.095047

31  4  0.426164

31  5  0.46868

32  1  0

32  2  0.010244

32  3  0.09535

32  4  0.425148

32  5  0.469258

41  1  0

41  2  0.011811

41  3  0.091364

41  4  0.453393

41  5  0.443432

42  1  0

42  2  0.011811

42  3  0.091364

42  4  0.453393

42  5  0.443432

43  1  0

43  2  0.009959

43  3  0.092097

43  4  0.451928

43  5  0.446017



 

B-17 
 

Table B-18 St. Louis County Road Type Distribution (MOVES Inputs for 2008, 2017, 
and 2025 On-Road Mobile Source Emissions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source 
Type ID 

Road Type 
ID 

Road Type VMT 
Fraction 

51 1  0

51 2  0.001472

51 3  0.015096

51 4  0.473646

51 5  0.509786

52 1  0

52 2  0.001464

52 3  0.015054

52 4  0.458621

52 5  0.524861

53 1  0

53 2  0.001465

53 3  0.015061

53 4  0.460904

53 5  0.52257

54 1  0

54 2  0.001459

54 3  0.015026

54 4  0.450614

54 5  0.532901

61 1  0

61 2  0.001473

61 3  0.015102

61 4  0.475707

61 5  0.507719

62 1  0

62 2  0.001475

62 3  0.01511

62 4  0.47878

62 5  0.504636

Source Type 
ID 

Road Type 
ID 

Road Type VMT 
Fraction 

11  1  0 

 11  2  0.00113 

11  3  0.011837 

11  4  0.460448 

11  5  0.526585 

21  1  0 

21  2  0.001544 

21  3  0.015158 

21  4  0.459076 

21  5  0.524222 

31  1  0 

31  2  0.001361 

31  3  0.01387 

31  4  0.46841 

31  5  0.516359 

32  1  0 

32  2  0.001379 

32  3  0.014014 

32  4  0.467447 

32  5  0.51716 

41  1  0 

41  2  0.001583 

41  3  0.015108 

41  4  0.496442 

41  5  0.486867 

42  1  0 

42  2  0.001583 

42  3  0.015108 

42  4  0.496442 

42  5  0.486867 

43  1  0 

43  2  0.001336 

43  3  0.013582 

43  4  0.495108 

43  5  0.489975 
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Table B-19 St. Louis City Road Type Distribution (MOVES Inputs for 2008, 2017, and 
2025 On-Road Mobile Source Emissions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source 
Type ID 

Road Type 
ID 

Road Type VMT 
Fraction 

51 1  0

51 2  0

51 3  0

51 4  0.426701

51 5  0.573299

52 1  0

52 2  0

52 3  0

52 4  0.40783

52 5  0.59217

53 1  0

53 2  0

53 3  0

53 4  0.410705

53 5  0.589295

54 1  0

54 2  0

54 3  0

54 4  0.397721

54 5  0.602279

61 1  0

61 2  0

61 3  0

61 4  0.429279

61 5  0.570721

62 1  0

62 2  0

62 3  0

62 4  0.433119

62 5  0.566881

Source Type 
ID 

Road Type 
ID 

Road Type VMT 
Fraction 

11  1  0

 11  2  0

11  3  0

11  4  0.408066

11  5  0.591934

21  1  0

21  2  0

21  3  0

21  4  0.408529

21  5  0.591471

31  1  0

31  2  0

31  3  0

31  4  0.419349

31  5  0.580651

32  1  0

32  2  0

32  3  0

32  4  0.41824

32  5  0.58176

41  1  0

41  2  0

41  3  0

41  4  0.455165

41  5  0.544835

42  1  0

42  2  0

42  3  0

42  4  0.455165

42  5  0.544835

43  1  0

43  2  0

43  3  0

43  4  0.452405

43  5  0.547595



 

B-19 
 

Table B-20 Average Monthly Temperatures by Hour of the Day for Franklin County in Fahrenheit (MOVES Inputs for  
2008, 2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 25.8 29 39.1 48.4 55.9 68.2 70.9 67.1 60.6 49 38.4 24.7
2 24.8 27.4 37 46.4 54.7 67.1 69.6 66.2 60.8 47.9 38.4 24.7
3 23.8 26.3 35.8 45 53.6 66 68.8 65.4 60 47.1 37.5 24
4 22.8 25.3 34.5 44.1 52.6 65 68.1 64.8 59.1 46.5 36.8 23.5
5 22 24.9 33.5 43.2 51.7 64.1 67.5 63.9 58.6 45.7 36 23
6 21.4 24.2 32.6 42.7 51.1 63.5 66.8 63.4 58.2 45.1 35.3 22.5
7 21.2 23.8 32.1 42.7 52.6 65.7 68.2 63.9 57.9 44.6 34.7 22.8
8 21 23.4 32.4 45.3 56.2 69.3 71.4 67.6 60 45.9 34.2 22.3
9 22.2 24.9 36.4 48.9 59.6 72.9 75.2 71.7 63.8 50.9 37.1 23.8

10 26.6 27.8 40.5 52.5 63.2 76.2 78.5 75.7 67.8 56 41.5 27.4
11 31.2 31.1 44.7 55.7 66.4 79 81.3 78.9 71.4 60.5 45.6 31.7
12 36 34.3 48.5 58.5 68.8 81.3 83.6 81.2 74.4 63.9 49.3 36.1
13 39.6 37.2 51.7 61.5 70.6 83 85.6 82.9 76.5 66.1 51.9 39.7
14 42.4 39.5 53.9 63.3 72.1 84.3 87 84.1 77.9 67.5 54 42.2
15 44 41 55.6 64.9 73.6 85.1 88 84.9 78.7 68.4 55.1 43.9
16 44.4 41.6 56.3 65.8 74.3 85.5 88.1 85.1 78.7 68.5 55.1 44.1
17 43.2 41.4 56.1 65.6 74.3 85.2 87.7 84.7 77.9 67.4 53.7 42.2
18 39.4 39.9 54.8 64.6 73.3 84.1 86.7 83.3 75.8 64.2 50.1 37.8
19 35.2 37 51.7 62.1 71.3 82.3 84.6 80.4 71.3 58.9 46.8 34.4
20 32.8 34.9 47.9 58.2 67.3 79 81 75.9 67 55.9 44.8 32
21 31 33.6 45.7 55.6 63.2 74.6 76.9 72.5 65.1 54.1 43.1 30.1
22 29.6 32.2 43.9 53.4 60.7 72.2 75 70.6 63.8 52.7 41.9 28.4
23 28.2 30.9 42.3 51.5 58.9 70.7 73.4 69.2 62.5 51.3 40.7 27.1
24 27.2 29.9 40.5 50 57.2 69.3 72.1 68.1 61.4 50.2 39.5 25.7
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Table B-21 Average Monthly Percent Relative Humidity by Hour of the Day for Franklin County (MOVES Inputs for 2008,  
2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 68.3 76 71.8 70.6 77 78.3 83.9 86.1 88.2 77 68.9 69.9
2 69 77.2 72.8 72.9 77.2 80.2 84.4 86.9 88.5 78.7 70.3 71.8
3 70.1 78 73.9 74.5 78.2 81.6 85.3 87.5 89.2 79.8 71.7 72.9
4 70.9 78.3 75.3 75.3 79.3 82.4 86.1 88.1 90.1 80.4 72.8 73.8
5 71.8 78.3 76.8 76.1 80.5 83.8 86.4 89.3 90.4 81.6 73.9 75.1
6 72.3 78.9 77.6 77 81.1 84.4 87.3 89.6 90.4 82.5 75 75.7
7 72 78.8 78.2 77.6 80.3 83 85.8 89 90.4 83.4 75.9 76.1
8 72 78.8 78.3 74.5 76.2 77.9 81.4 84.9 89.5 83.2 76.5 76
9 71.2 77.6 74.8 69.8 71.5 72.4 74.9 77.5 84.7 76.8 74.3 75.2

10 66.9 74.3 69.7 64.8 65.8 66.9 69.3 70.2 77.2 67.7 68.4 72.4
11 62 70.4 63.5 61.1 61.1 62.1 64.5 64.2 70.5 59.4 62.1 68.4
12 56.8 67 58.7 58.2 58.1 58.2 60.9 60 64.6 53.3 56.5 64.8
13 53 63.8 54.8 55 56.3 55.4 57.9 57.2 60.9 49.9 52.7 62.1
14 50.2 61.5 52.6 53 55.1 53.7 55.8 55.4 58.3 47.7 49.4 60.2
15 48.4 60 51 51.1 53.1 52.2 54.6 54.2 56.8 46.3 47.6 58.7
16 47.3 59.4 50.7 49.7 52.5 51.5 54.4 54 56.6 46 47.1 58
17 47.9 59.8 50.7 49.1 51.7 51.5 55.1 54.9 58.1 47.2 48.4 59.2
18 51.2 61.6 52.5 49.9 52.1 52.8 56.7 57.6 62.8 52.3 52.9 62.9
19 55.5 65.4 56.2 52.8 54.6 55.5 61.1 63.5 72.5 61.5 57.2 65.6
20 58.3 68.2 61 57.5 60.3 61.6 68.4 72.7 80.5 66.9 60 67
21 60.6 70.1 63.9 60.8 66.3 68.8 75.3 78.4 83.9 69.6 62.5 67.6
22 62.8 72 66.3 63.9 70.3 72.8 78.3 81.9 85.3 71.9 64.4 68.3
23 64.5 73.7 68.2 66.4 73.1 75 80.7 83.8 86.4 73.7 65.9 68.7
24 66.1 75.1 70.3 68.3 75.4 77 82.3 85.2 87.6 75.6 67.6 69.1
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Table B-22 Average Monthly Temperatures by Hour of the Day for Jefferson County in Fahrenheit (MOVES Inputs for  
2008, 2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 25.6 28.3 38.5 47.4 55 68.3 70.1 67 60.2 48.6 37.5 24.2
2 24.7 26.8 36.3 45.5 53.8 67.3 68.8 66.1 60.4 47.7 37.3 24.2
3 23.7 25.7 35.2 44.3 52.8 66.3 68.1 65.3 59.5 46.9 36.4 23.2
4 22.5 24.8 34.2 43.3 51.8 65.2 67.5 64.6 58.9 46.3 35.8 22.8
5 22 24.2 33.3 42.6 50.9 64.5 66.8 63.9 58.2 45.4 35 22.3
6 21.2 23.5 32.3 42.3 50.5 63.8 66.2 63.4 57.9 44.8 34.3 21.8
7 20.8 23.1 31.8 42.3 52.1 66 67.6 63.9 57.6 44.3 33.7 22.1
8 20.8 22.9 32 44.9 55.7 69.6 70.8 67.6 59.9 45.6 33.5 21.6
9 22 24.2 35.7 48.4 58.9 73 74.5 71.6 63.7 50.7 36.6 23.2

10 26.2 27 39.5 51.7 62.4 76.3 77.6 75.6 67.6 55.8 41 27
11 30.7 30 43.6 54.7 65.5 78.9 80.3 78.7 71.3 60.2 45 31
12 35 33.2 47.1 57.1 67.7 81.1 82.5 80.8 74.2 63.7 48.6 35.2
13 38.3 35.7 50.1 59.7 69.3 82.8 84.3 82.5 76.4 65.8 51.1 38.8
14 41.2 37.9 52.3 61.6 70.4 83.9 85.6 83.7 77.7 67.2 53.2 41.1
15 42.9 39.2 53.7 62.9 71.7 84.6 86.6 84.4 78.5 68.1 54.3 42.8
16 43.3 40 54.5 63.8 72.6 84.9 86.9 84.4 78.6 68.1 54.3 43
17 42.1 39.8 54.3 63.5 72.6 84.6 86.5 84.2 77.8 67.1 52.9 41.1
18 38.5 38.3 53 62.6 71.6 83.6 85.4 82.7 75.6 63.9 49.1 36.9
19 34.4 35.7 50 60.1 69.7 81.8 83.4 79.9 71 58.7 45.7 33.8
20 32 33.6 46.8 56.8 65.8 78.6 79.9 75.6 66.7 55.6 43.7 31.5
21 30.3 32.1 44.6 54.1 62 74.4 76.1 72.3 64.7 53.7 41.9 29.8
22 29.1 31.2 42.7 52.2 59.7 72.2 74.1 70.4 63.3 52.3 40.7 27.9
23 28 29.9 41.4 50.3 57.6 70.7 72.6 69 62.1 50.9 39.5 26.8
24 27 29.1 39.7 48.9 56.2 69.4 71.3 68.1 61.1 49.7 38.4 25.1
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Table B-23 Average Monthly Percent Relative Humidity by Hour of the Day for Jefferson County (MOVES Inputs for  
2008, 2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 67.9 75.6 72.4 70.8 76.6 76.7 83 85.5 87.6 77.2 68.8 69.6
2 69 77.1 73 73.1 76.8 78.3 83.8 86.6 87.6 78.3 70.2 71.1
3 70.1 78 74.1 74.4 77.6 79.9 84.6 86.9 88.5 80.1 71.3 72.5
4 71.2 78.2 75.2 75.5 78.7 81.2 85.2 87.8 88.8 80.7 72.1 73.1
5 71.8 78.2 76.1 76.1 79.5 82.3 85.8 88.4 89.4 81.9 73.2 74.4
6 72.3 78.8 77.6 76.9 80.1 83.2 86.3 88.7 89.4 82.8 74.3 75
7 72.6 78.8 78.2 77.3 79.3 81.3 85.2 88.4 89.4 83.4 75.2 75.3
8 72.3 78.4 78.5 73.9 75 76 80.5 84 88.2 83.2 75.5 75.6
9 71.1 77.2 75.4 69 70.7 70.4 73.8 76.7 83.2 77.1 73.4 74.8

10 67.1 74.2 70.2 64.4 65 64.8 68.5 69.4 76.1 67.5 67.5 71.7
11 62.2 70.5 64.4 60.9 60.3 60.1 63.7 63.8 69.5 58.9 61.3 68
12 57.2 67.1 59.9 58.5 57.6 56.1 60 59.5 63.9 52.9 56.2 64.6
13 53.7 64.7 56.4 55.6 56.1 53 57.4 56.9 60 49.3 52.6 62
14 50.9 62.1 54.1 53.4 54.8 51.8 55 55.1 57.9 46.8 49.5 59.8
15 48.8 60.8 53 51.6 53.4 50.2 53.7 54.1 56.4 45.5 47.7 58.3
16 47.7 59.9 52.5 50.1 52.4 49.5 53.5 54.1 56 45.4 47 57.9
17 48.1 60.1 52.7 49.7 52 49.5 53.9 54.8 57.5 46.4 48.3 59
18 51.3 61.6 54.4 50.7 52.1 50.5 55.6 57.6 62.3 51.7 52.9 62.7
19 55.6 65.2 58.2 54 54.5 53.5 59.7 63.5 71.7 61 57.3 65.3
20 58.2 68.3 62.5 58.4 60.3 59.2 67.1 71.6 79.3 66.7 59.9 66.6
21 60.5 70.2 65.3 61.8 66.2 66.5 73.7 77.6 82.9 69.6 62.9 67.3
22 62.5 71.9 67.5 64.5 70 70.6 77.2 81 84.6 71.8 64.5 68.2
23 64.2 73.6 69.5 67.3 73.2 72.7 79.5 83.2 85.8 73.7 66.3 68.4
24 65.8 74.7 71.3 68.7 75.3 74.9 81.1 84.3 86.7 75.8 67.8 69.1
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Table B-24 Average Monthly Temperatures by Hour of the Day for St. Charles County in Fahrenheit (MOVES Inputs for  
2008, 2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 24.3 26.9 37.9 47.5 54.9 68.8 70.2 67.6 60.6 49.2 37.6 23.3
2 23.3 25.3 36.1 45.7 53.7 67.8 69 66.8 60.7 48.1 37.5 23.5
3 22.2 24.1 34.9 44.4 52.6 66.7 68.3 65.9 59.9 47.6 36.6 22.8
4 21.2 23.2 33.8 43.5 51.5 65.7 67.9 65.1 59.2 46.8 35.9 22
5 20.7 22.9 32.8 42.7 50.8 64.8 67.2 64.5 58.6 46 35 21.5
6 20.3 22.4 31.7 42.4 50.2 64.3 66.7 63.9 58.1 45.4 34.2 21.3
7 20.1 21.8 31.2 42.4 51.9 66.4 68 64.5 58 44.8 33.8 21
8 20.1 21.5 31.5 45 55.3 69.8 71 68 60.1 46.1 33.5 20.5
9 21.4 23.1 35.2 48.4 58.2 73 74.4 71.9 63.7 50.8 36.5 22.3

10 25.8 25.6 38.9 51.4 61.8 75.9 77.5 75.7 67.6 55.4 40.5 26
11 30.3 28.6 42.7 54.3 64.7 78.4 79.9 78.7 71.3 59.7 44.2 30.3
12 34.4 31.7 46.2 56.7 66.7 80.8 82.2 80.7 74.1 63.1 47.9 34.8
13 38 34.1 48.9 59.3 68 82.3 84.1 82.2 76.2 65 50.5 38.3
14 40.7 36.2 51 61.1 69.4 83.3 85.4 83.5 77.6 66.4 52.6 40.3
15 42 37.6 52.4 62.5 70.8 84 86.4 84.1 78.3 67.3 53.8 41.8
16 42 38.1 52.9 63.4 71.7 84.4 86.5 84.3 78.4 67.4 53.8 42.1
17 41.1 37.8 52.7 63.3 71.8 84.3 86 84 77.8 66.3 52.5 40.6
18 37.5 36.4 51.6 62.4 71 83.3 85 82.7 75.7 63.3 48.9 36.3
19 33.3 33.6 48.8 60.1 69.1 81.8 83 79.8 71 58.4 45.8 33.3
20 30.9 31.9 45.4 56.5 65.3 78.6 79.7 75.8 66.8 55.4 43.9 31
21 29 30.5 43.5 54 61.5 74.6 76 72.5 65 53.9 42.5 29.3
22 27.8 29.5 41.9 52.3 59.1 72.5 74 70.7 63.4 52.6 41.4 27.3
23 26.5 28.2 40.8 50.5 57.4 71.1 72.7 69.4 62.4 51.4 40 25.8
24 25.4 27.7 39 49.1 56 69.8 71.3 68.5 61.2 50.3 38.8 24.3
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Table B-25 Average Monthly Percent Relative Humidity by Hour of the Day for St. Charles County (MOVES Inputs for  
2008, 2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 67.5 75.8 71.7 70.5 76.6 77.3 83.3 85.5 87.9 76.1 68.8 69.8
2 68.2 77 72.1 72.8 76.5 78.9 84.1 86.4 88.2 77.8 70.2 71.3
3 69.6 77.5 73.5 74.4 77.9 80.5 84.9 86.9 88.8 78.9 71.6 72.5
4 70.7 78.1 74.9 75.3 79.3 82.1 85.2 88.1 89.4 79.5 72.4 73.4
5 71.6 78.1 76.4 75.8 79.8 82.9 86.4 88.4 90.1 81 73.8 74.9
6 71.9 78 77.5 76.3 81 84.1 86.7 89 90.4 81.9 75.3 75.6
7 71.6 78.7 78.2 77 79.9 81.9 85.2 88.1 90 83.1 76.2 76.5
8 71.6 78.3 78.2 73 75.5 76.3 80.2 84 88.8 82.6 76.4 76.2
9 70.5 76.7 74.7 67.9 71.4 70.6 73.8 76.5 83.8 76.8 73.9 75

10 66.2 73.8 69.8 63.9 64.7 65.5 68.2 69 76.3 67.9 68.3 72.2
11 61.3 70.1 63.8 60.2 59.8 60.5 63.5 62.9 69.2 59.8 62.4 68.5
12 56.4 66.7 58.8 57.5 57 55.9 59.5 58.5 63.9 53.4 56.9 65.4
13 52.5 64 55.1 54.7 55.9 53.1 56.6 55.9 59.8 49.9 53.2 62.7
14 49.9 61.3 53 52.7 54.3 51.7 54.4 54 57.3 47.6 49.8 61.2
15 48.1 59.5 51.6 50.9 52.7 50.1 53.1 52.9 56 46.3 47.8 59.6
16 47.1 58.9 51.4 49.5 51.7 49.2 52.9 53 55.6 46 47.1 59.2
17 47.3 59.5 51.8 49.1 50.8 49.2 53.8 53.9 57.1 47 48.6 60.2
18 50.9 61.1 53.5 50.3 50.7 50.3 55.5 56.4 61.6 52.2 53.3 64
19 55.7 65.2 57.5 53.3 53.1 53.2 60 62.4 71.9 61 57.6 66.6
20 58.6 68.1 62.3 58.2 59 59.3 66.8 71.2 80.5 66.9 60.4 67.7
21 61.1 70.6 64.9 61.5 65.4 66.9 74 77.6 83.5 69.3 62.2 67.8
22 62.6 72.3 67.1 63.7 70.2 71.1 77.4 81.3 85.6 71.1 63.9 68.1
23 64 73.7 68.6 66.6 72.9 73.5 79.2 83.3 86.1 72.9 65.5 68.5
24 65.6 74.9 70.7 68.2 75 76 81.1 84.7 87.6 74.7 67.3 69.3
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Table B-26 Average Monthly Temperatures by Hour of the Day for St. Louis County in Fahrenheit (MOVES Inputs for  
2008, 2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 25.5 28.1 39 48.2 56.2 70.2 71.8 68.8 62.4 50.7 38.8 24.4
2 24.5 26.6 37.3 46.2 55 69.1 70.6 68.1 62.5 49.8 38.6 24.6
3 23.6 25.2 36.1 45.1 53.8 68 69.9 67.2 61.6 49.1 37.8 23.9
4 22.7 24.5 35.1 44.3 52.8 67 69.6 66.5 60.9 48.4 37 23.2
5 21.9 23.9 34.2 43.6 52.1 66.1 68.9 65.9 60.4 47.6 36.3 22.5
6 21.4 23.4 33.1 43.3 51.6 65.6 68.4 65.3 59.9 47.1 35.6 22.5
7 21.2 23.1 32.6 43.3 53.2 67.7 69.7 65.8 59.8 46.6 35 22.5
8 21.2 22.7 32.9 45.7 56.5 70.9 72.5 69.4 61.9 47.9 34.9 22
9 22.5 24.1 36.4 48.9 59.4 73.9 75.7 72.8 65.2 52.2 37.8 23.9

10 26.6 26.7 39.8 51.8 62.5 76.8 78.5 76.6 68.7 56.7 41.5 27.2
11 30.8 29.5 43.3 54.6 65.2 79.3 81 79.5 72.2 60.7 45.1 31.1
12 34.9 32.5 46.7 56.8 67.1 81.6 83.1 81.4 74.8 63.9 48.4 35.1
13 38.2 35 49.4 59.3 68.4 83.1 84.8 83 76.8 65.8 50.9 38.7
14 41 37.1 51.3 61 69.4 84 86.2 84.1 78.3 67.2 52.8 40.8
15 42.5 38.5 52.7 62.4 70.8 84.8 87.2 84.8 79 67.9 54 42
16 42.5 39 53 63.2 71.6 85 87.3 84.9 79 68.1 54.1 42.5
17 41.6 38.6 53 63.1 71.9 84.9 86.8 84.6 78.4 67 52.8 40.8
18 38.1 37.2 51.7 62.4 70.9 84 85.9 83.2 76.3 64.2 49.5 37
19 34.2 34.6 49.1 60.1 69.3 82.5 83.9 80.5 72.3 59.9 46.6 34.4
20 31.8 32.9 46.3 56.8 65.6 79.5 80.7 76.8 68.5 57.1 44.8 32.3
21 30.1 31.6 44.4 54.4 62.5 76 77.4 73.9 66.6 55.5 43.4 30.6
22 29.2 30.8 42.6 52.8 60.2 73.9 75.8 72.1 65.2 54.1 42.2 28.4
23 27.9 29.5 41.7 51 58.4 72.4 74.4 70.8 64.1 52.9 41.1 27
24 26.8 28.8 40 49.6 57.2 71.2 73 69.8 63.1 51.7 39.9 25.3
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Table B-27 Average Monthly Percent Relative Humidity by Hour of the Day for St. Louis County (MOVES Inputs for 2008,  
2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 67.3 75.9 71.8 70 75.9 75.8 82.3 85 87.4 75.9 68.9 70.2
2 68.1 77.1 72.2 72.6 76 78.1 83.3 85.8 87.7 77.6 70.3 71.8
3 69.5 78.3 73.3 74.2 77.4 80 84.2 86.7 88.6 79.1 71.7 72.9
4 70.3 78.5 74.4 74.7 78.5 81.3 84.7 87 89.5 79.6 72.5 73.8
5 71.5 78.5 75.9 75.6 79.3 82.4 85.9 87.9 89.8 81.1 73.6 75.7
6 72 78.8 77.7 76.1 80.5 83.3 86.2 88.4 90.1 82 75.4 76.4
7 71.7 79.1 78 76.4 79.4 81.1 84.7 88.2 90.1 82.9 76.3 76.7
8 71.4 78.4 78.6 72.5 75 75.6 79.8 83.2 88.6 82.4 76.6 76.6
9 70.3 77.2 74.8 67.9 71 70 73.4 76.3 83.3 76.7 74.1 75.2

10 66 74.2 69.9 63.7 65 64.7 67.9 68.6 76.2 67.6 68.2 72.7
11 61.4 70.5 64.6 60.2 60 60 63.2 62.8 69.1 59.4 62.3 68.9
12 56.7 67.1 59.6 57.8 57.5 55.2 59.2 58.4 63.5 53.1 57.5 66
13 52.8 64.6 56 54.9 56.4 52.3 56.3 55.8 59.6 49.5 53.4 63.2
14 49.8 62 53.9 53.1 55.1 51.3 54.2 53.9 57 47.2 50.4 61.2
15 47.8 59.9 52.4 51.3 53.5 49.5 52.5 52.9 55.5 45.9 48.4 59.9
16 46.8 59 52.7 49.9 52.7 48.6 52.5 52.9 55.3 45.5 47.5 59.2
17 47.2 59.7 52.9 49.6 51.4 48.6 53.2 53.9 56.8 46.6 48.8 60.5
18 50.6 61.2 54.8 50.5 51.4 49.7 54.7 56.4 61.5 51.4 53.2 64.1
19 55.1 65.1 58.5 54 53.5 52.4 58.9 62 70.6 59.1 57.2 66.5
20 58.2 68.2 62.5 58.2 59 57.9 65.8 69.8 78.6 65.1 60 67.9
21 60.2 70.4 65.3 61.4 64.5 64.3 72.3 76.1 82.2 68.2 62.1 68.3
22 61.9 72.1 67.7 63.6 69.2 69 75.5 80 84.2 70.4 64 68.6
23 63.7 73.8 69.3 66.6 72.5 71.6 77.7 82.2 85.3 72.5 65.7 69
24 65.2 75 71.1 68.3 74.6 74.3 80.1 83.9 86.5 74.6 67.4 69.7
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Table B-28 Average Monthly Temperatures by Hour of the Day for St. Louis City in Fahrenheit (MOVES Inputs for 2008,  
2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 25.9 28.9 40.2 48.1 56 70.1 72.4 69.2 62.7 51.5 39.4 25.9
2 25 27.5 38.4 46.2 54.9 69.1 71.2 68.5 62.9 50.7 39.2 25.9
3 24 26.3 37.4 45.3 53.8 68 70.6 67.7 62.2 49.9 38.3 25
4 22.9 25.4 36.3 44.3 52.9 67 70.1 67 61.5 49.4 37.8 24.6
5 22.4 24.9 35.6 43.7 52.2 66.2 69.6 66.3 61 48.6 37.1 23.9
6 21.7 24.4 34.5 43.4 51.8 65.6 69.1 65.9 60.6 47.9 36.4 23.9
7 21.5 23.8 33.9 43.7 53.6 67.9 70.6 66.5 60.5 47.5 35.8 23.9
8 21.3 23.5 34.2 46 57 71.2 73.5 70.2 62.6 48.8 35.8 23.2
9 22.8 24.9 37.7 49.2 59.8 74.4 76.5 73.7 66 53.3 38.7 25.2

10 27 27.5 41 52.1 62.9 77.4 79.2 77.5 69.5 57.8 42.5 28.4
11 31 30.3 44.3 54.8 65.6 79.9 81.6 80.3 72.9 61.8 45.9 32
12 35 33 47.4 57 67.7 82.1 83.6 82.3 75.4 64.8 49.3 35.9
13 38.1 35.5 50.1 59.3 68.7 83.8 85.2 83.7 77.3 66.8 51.7 39.3
14 41.1 37.4 51.8 61 69.7 84.5 86.7 84.9 78.7 68.1 53.5 41.5
15 42.7 38.8 53.3 62.4 71.1 85.3 87.6 85.5 79.4 68.8 54.6 42.9
16 42.5 39.3 53.6 63.2 71.7 85.4 87.8 85.5 79.5 68.8 54.6 42.9
17 41.6 39.1 53.4 62.9 72 85.4 87.5 85.3 78.7 67.9 53.3 41.5
18 38.1 37.7 52.2 62.1 71.2 84.4 86.4 83.8 76.8 65.1 50 37.7
19 34.3 35.1 49.5 60.1 69.4 82.9 84.5 81.2 72.5 60.7 47.2 35
20 32.1 33.4 47 56.7 65.8 79.8 81.4 77.2 68.5 57.8 45.2 33.4
21 30.4 32.2 45 54.5 62.5 76 77.9 74.3 66.8 56.2 43.8 31.6
22 29.5 31.3 43.5 52.8 60.2 73.6 76.2 72.3 65.5 54.9 42.7 29.8
23 28.3 30.1 42.6 51 58.3 72.2 74.8 71.2 64.3 53.6 41.6 28.4
24 27.2 29.6 41.1 49.5 57.1 71 73.6 70.3 63.4 52.4 40.6 26.8
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Table B-29 Average Monthly Percent Relative Humidity by Hour of the Day for St. Louis City (MOVES Inputs for 2008,  
2017, and 2025 On-Road Mobile Source Emissions) 

 MonthID 
HourID 1 2 3 4 5 6 7 8 9 10 11 12

1 68 76.6 72.6 71.4 77 76.6 83.4 85.9 87.7 76.9 69.3 69.8
2 69 78.1 73.2 73.8 76.9 78.7 84.2 86.5 87.7 78 71 71.3
3 69.8 79 74 74.8 78 80.8 85.4 87 88 79.7 72.1 72.7
4 70.9 79 75.2 75.9 79.1 81.9 85.6 87.6 88.9 80.3 72.3 73.6
5 72.1 78.9 76.3 76.5 79.9 82.7 86.5 88.5 89.5 81.5 73.4 75.2
6 72.4 79.2 78.4 77.4 80.5 83.9 86.8 88.5 89.8 82.7 75.2 75.8
7 72.7 79.5 79 77.1 79.4 81.7 85.1 88.2 89.5 83.3 76.3 76.2
8 72.3 79.1 79.4 73.4 75.1 75.9 80.1 83.3 88.3 83.1 76.3 76.4
9 70.9 77.9 75.6 68.3 71 70 74 76.4 83 77 73.6 75

10 66.7 74.9 70.6 64.2 64.8 64.5 68.4 68.9 75.7 67.4 68 72.5
11 61.9 71.5 65.5 60.7 60.1 59.6 63.7 63.1 68.9 59.1 62.4 69
12 57.4 68.3 60.7 58.5 57.1 55.3 59.7 58.7 63.6 52.8 57.2 66.1
13 53.7 65.5 57 55.7 56.4 52 57.1 56.3 59.7 48.9 53.8 63.1
14 50.6 63.3 55.1 53.7 55.1 51.2 54.6 54.2 57 46.4 50.7 61.1
15 48.4 61.4 53.4 51.7 53.7 49.5 53.1 53.5 55.5 45.5 48.5 59.5
16 47.8 60.3 53.4 50.4 52.9 48.9 52.7 53.5 55.1 45.3 47.8 59.1
17 48 60.7 53.8 50.2 51.8 48.9 53.4 54.2 56.8 46.4 48.9 60.1
18 51.2 62.1 55.8 51.4 51.4 49.9 55.2 57.1 61.6 51.3 53.3 63.6
19 55.9 66 59.7 54.8 53.9 52.4 59.2 62.6 71.1 59.4 57.3 66.2
20 58.7 69.2 63.6 59.6 59.7 58.2 66.3 71.1 79.7 65.7 60.6 67.5
21 60.8 71.1 66.4 62.1 65.5 65 73.6 77.5 83.4 68.8 62.6 68.4
22 62.5 73.1 68.7 64.8 70 70.2 76.8 81.4 84.8 71 64.5 68.7
23 64.3 74.8 70.2 67.7 73.6 72.8 79.1 83.1 86.2 73.1 66.3 68.9
24 66.1 75.7 71.8 69.4 75.7 75.3 81 84.8 87.1 75.5 67.8 69.6
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Appendix B-4  2008 Off-Road Mobile Source Emissions 
 
Off-road mobile source emissions were calculated for the Missouri counties in the St. Louis 
PM2.5 nonattainment area using the NONROAD 2008a model.  Fuel and meteorological data 
from the NCD was used to run the non-road model and create annual emissions for 2008.  The 
modeling protocol, which was submitted by EPA Region 7 and is included in Appendix E-2 of 
the redesignation demonstration and maintenance plan, was followed except the Air Program 
used an oxygen weight percent of 3.5% and an ethanol market share of 100% instead of the 
values listed in the EPA protocol in Appendix E-2.  The correct input data for the NONROAD 
2008a model that was used in this latest modeling run is listed below in Table B-30. 
 
Table B-30 NONROAD Model Temperature & Fuel Characteristic Input Values by 

County & Season 

County Season 
Oxygen 
Weight 

% 

RVP 
(psi) 

Gasoline 
Sulfur % 

Ethanol 
Volume 

% 

Ethanol 
Market 
Share 

% 

Diesel 
Sulfur 

Marine 
Diesel 
Sulfur 

% 

CNG/LPG 
Sulfur % 

Temperatures 

Min. Max. Avg. 

Franklin Winter 3.5 11.5 0.0043 10 100 0.0355 0.0402 0.003 19.7 47 33.4 
Franklin Spring 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 33.5 76.9 55.2 
Franklin Summer 3.5 7 0.0049 10 100 0.0355 0.0402 0.003 61.8 90 75.9 

Franklin Autumn 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 34.3 80.9 57.6 

Jefferson Winter 3.5 11.5 0.0043 10 100 0.0355 0.0402 0.003 18.6 45.6 32.1 
Jefferson Spring 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 32.4 75.8 54.1 
Jefferson Summer 3.5 7 0.0049 10 100 0.0355 0.0402 0.003 61 88.6 74.8 

Jefferson Autumn 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 33.6 79.8 56.7 

St. Charles Winter 3.5 11.5 0.0043 10 100 0.0355 0.0402 0.003 18.7 43.9 31.3 
St. Charles Spring 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 32.3 75.8 54.1 
St. Charles Summer 3.5 7 0.0049 10 100 0.0355 0.0402 0.003 62.2 89.2 75.7 

St. Charles Autumn 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 34.8 80.3 57.6 

St. Louis Winter 3.5 11.5 0.0043 10 100 0.0355 0.0402 0.003 19.8 44.2 32 
St. Louis Spring 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 34.5 76.1 55.3 
St. Louis Summer 3.5 7 0.0049 10 100 0.0355 0.0402 0.003 64.1 89.5 76.8 

St. Louis Autumn 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 35.5 80.2 57.9 

St. Louis City Winter 3.5 11.5 0.0043 10 100 0.0355 0.0402 0.003 20.7 45.5 32.6 
St. Louis City Spring 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 35.7 76.4 56 
St. Louis City Summer 3.5 7 0.0049 10 100 0.0355 0.0402 0.003 65.1 89.8 77.5 

St. Louis City Autumn 3.5 9 0.0046 10 100 0.0355 0.0402 0.003 36.6 80.4 58.5 

 
The data generated by the NONROAD model for the 2008 off-road mobile source emissions for 
the Missouri counties in the St. Louis PM2.5 nonattainment area are summarized in Table B-31.  
The full 2008 PM2.5 annual emissions inventory for the Missouri side of the 1997 St. Louis PM2.5 
nonattainment area, which includes the 2008 off-road emissions inventory for the area, is 
included as Appendix E to this redesignation request and maintenance plan. 
 
As stated in Appendix B-1, EPA generates emissions data for aircraft, marine, and rail sources 
using a method similar to the way emissions are generated for non-point sources.  Therefore, 
2008 NEI data for aircraft, marine, and rail emissions, which are listed as nonpoint emissions in 
the NEI data, need to be added to the off-road mobile source category.  The 2008 emissions for 
aircraft, marine, and rail sources, which were obtained from the 2008 NEI version 3, are 
summarized by county in Table B-32.  The total off-road mobile source emissions by county are 
listed in Table B-33.  
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Table B-31 

2008 Annual Off-Road Mobile Source Emissions by County in the  
St. Louis PM2.5 Nonattainment Area as Modeled by NONROAD 2008a 

 (Excludes Aircraft, Marine, and Rail Emissions) (Missouri Counties Only) 

County Name 
NH3 

(tons/year)
NOX 

(tons/year)
PM2.5-Pri 

(tons/year)
SO2 

(tons/year) 
VOC 

(tons/year)
Franklin County 1.20 1,873.72 100.89 24.15  974.70

Jefferson County 0.96 979.85 79.01 16.95  903.31

St. Charles County 2.33 2,512.83 186.81 47.30  1,902.51

St. Louis County 6.87 7,448.64 564.57 213.81  6,305.86

St. Louis City 1.53 2,460.82 102.45 55.38  1,074.08

Totals 12.89 15,275.86 1,033.73 357.59  11,160.46

 
 

Table B-32   
2008 Annual Aircraft, Marine, and Rail Emissions by County in the  

St. Louis PM2.5 Nonattainment Area  
(Missouri Counties Only) 

County Name 
NH3 

(tons/year)
NOX 

(tons/year)
PM2.5-Pri 

(tons/year)
SO2 

(tons/year) 
VOC 

(tons/year)
Franklin County 0.61 1,182.86 37.22 12.37  61.51

Jefferson County 0.12 219.44 6.81 2.34  11.45

St. Charles County 0.50 530.90 18.28 10.25  32.23

St. Louis County 0.88 1,895.82 53.63 116.11  207.31

St. Louis City 0.69 1,617.69 50.15 45.63  72.57

Totals 2.79 5,446.71 166.09 186.71  385.07

 
 

Table B-33   
Total 2008 Annual Off-Road Mobile Source Emissions by County in the  

St. Louis PM2.5 Nonattainment Area 
(Missouri Counties Only) 

County Name 
NH3 

(tons/year)
NOX 

(tons/year)
PM2.5-Pri 

(tons/year)
SO2 

(tons/year) 
VOC 

(tons/year)
Franklin County 1.81 3,056.59 138.11 36.52  1,036.21

Jefferson County 1.08 1,199.29 85.82 19.29  914.76

St. Charles County 2.82 3,043.73 205.09 57.55  1,934.74

St. Louis County 7.75 9,344.46 618.20 329.93  6,513.17

St. Louis City 2.22 4,078.51 152.60 101.01  1,146.65

Totals 15.68 20,722.57 1,199.82 544.30  11,545.53
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Appendix B-5  MOVES I/M Input Table Development Protocol 
 
EPA has technical guidance on appropriate input assumptions and sources of data for the use of 
MOVES 2010 in State Implementation Plans 
(http://www.epa.gov/otaq/models/moves/420b10023.pdf).  Section 1.3.10 of this guidance 
document explains the appropriate assumptions and methods to be used when developing the I/M 
input table for MOVES.  This guidance has been followed in the development of the I/M input 
Table B-12 in Appendix B-3.  This document outlines the approach used to develop each 
parameter of these I/M input tables in MOVES.  The goal in developing these I/M input tables is 
to accurately reflect the actual I/M program being implemented in the St. Louis nonattainment 
area. 
 
1 Pollutant Process ID 
 
To begin development of the I/M input table, the default data for the I/M input table for St. Louis 
County was exported from the MOVES county database manager.  The default data included 
four different I/M test types.  However, the actual St. Louis area only had two different test types 
(On-board diagnostics) OBD tests for the exhaust and evaporative systems.  In the default I/M 
input table, these were the only two types of tests that were “turned on” along with the 
appropriate pollutant process IDs that would be impacted by each test.  Therefore, the pollutant 
process IDs that were included in the default table for the two OBD tests were the same pollutant 
process IDs used in the I/M input table for the St. Louis nonattainment area.  The other two tests 
included in the default data along with their associated pollutant process IDs were still included 
in the I/M input table, but they were “turned off”. 
 
2 Source Type ID 
 
The St. Louis I/M program includes passenger cars and also trucks with a gross vehicle weight 
rating of 8,500 lbs. or less.  Therefore, the three source type IDs included in the I/M input table 
for the St. Louis nonattainment area are passenger cars, passenger trucks, and light commercial 
trucks (IDs = 21, 31, and 32). 
 
3 Fuel Type ID 
 
The St. Louis I/M program is applicable to both gasoline and diesel vehicles; however, MOVES 
only calculates an I/M benefit for gasoline vehicles.  Therefore, the fuel type ID for gasoline was 
the only fuel type ID used in the I/M input table for the St. Louis nonattainment area. 
 
4 Inspection Frequency 
 
The St. Louis I/M program requires that emission be tested every two years, so the inspection 
frequency ID that represents biennial tests (ID = 2) was used in the I/M input table for the OBD 
tests applicable to the St. Louis nonattainment area. 
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5 Test Standards 

 
The GVIP is a decentralized program with OBD tests for exhaust and evaporative systems on the 
vehicles.  Therefore, the test standard IDs for exhaust OBD check and the evaporative system 
OBD check (IDs = 43 and 51) were used in the I/M input table for the St. Louis nonattainment 
area. 
 
6 I/M Program ID 
 
This is an arbitrary number developed by the MOVES user to define a unique test given for 
vehicles within a range of model years.  Therefore, I/M program IDs were arbitrarily assigned to 
the various unique tests within the St. Louis I/M program. 
 
7 Beginning and Ending Model Years 
 
The GVIP applies to gasoline vehicles with a model year of 1996 or later and it also applies to 
diesel vehicles with a model year of 1997 or later.  Since the emissions inspection is required 
biennially, the ending model year would always be two years less than the emissions inventory 
year that is being developed.  Therefore, for the tests for gasoline vehicles, the beginning model 
year is 1996 and the ending model year is two years earlier than the year for which MOVES is 
being run, in this case 2006 is the ending model year. 
 
8 Compliance Factor 
 
According to page 39 of the MOVES guidance document the compliance factor is calculated 
with the following equation: 
 

Compliance Factor = percent compliance rate x (100 – percent waiver rate) x regulatory 
class coverage adjustment. 

 
Therefore, in order to calculate the compliance factor for each source type included in the I/M 
program, the compliance rate, waiver rate, and regulatory class coverage adjustment needed to be 
determined.  These three values were determined by the processes described below and then the 
compliance factors for each source type were calculated with the equation written above. 
 
9 Compliance Rate 
 
The compliance rate was calculated with the following equation: 
 

Compliance Rate = Number of vehicles that were tested over a two year period (2008 – 2009) / 
Population of vehicles that is theoretically subject to I/M during the same period. 

 
In order to determine the compliance rate, as it compares to the source type population by model 
year, the population of vehicles that is theoretically subject to I/M first needed to be determined. 
 
In May 2009, the Missouri Department of Revenue (DOR) Vehicle Registration database was 
queried and a VIN decoder was used to separate the vehicle counts into Mobile 6.2 vehicle 
classes by model year.  In the St. Louis nonattainment area, the Mobile 6.2 vehicle classes that 
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are subject to I/M include 1996 and newer light duty gasoline vehicles, light duty gasoline trucks 
Class 1, light duty gasoline trucks Class 2, light duty gasoline trucks Class 3, light duty gasoline 
trucks Class 4, as well as 1997 and newer light duty diesel vehicles, light duty diesel trucks Class 
1, light duty diesel trucks Class 2, light duty diesel trucks Class 3, and light duty diesel trucks 
Class 4.  Table B-34 below shows the total combined population of these 10 vehicle classes 
within the appropriate model years by county in the St. Louis nonattainment area according to 
the May 2009 DOR data.   
 
Table B-34  Vehicles Theoretically Subject to the I/M Program in the Missouri Portion of 

the St. Louis Nonattainment Area 
County Light Duty Gas (1996 and newer) Light Duty Diesel (1997 and newer) 
Franklin 73,300 328
Jefferson 150,998 484
St Charles 238,672 589
St Louis City 144,871 345
St Louis County 756,978 1,653

Total 1,364,819 3,399

Total Count 1,368,218 
 
The Air Program also queried the I/M report generator to determine the total number of vehicles, 
which had their emissions tested at least once from January 1, 2008 through December 31, 2009.  
The query also included the total number of vehicles that received waivers during the same time 
period.  Table B-35 below, was generated with data from this query. 
 
Table B-35 Initially Tested Vehicles that Received a Waiver in the St. Louis I/M 

Program from January 1, 2008 through December 31, 2009 

 
 
Using the data from Tables B-34 and B-35 above the compliance rate is calculated for the St. 
Louis I/M Program with the following equation: 
 
 Compliance Rate: (1,344,747 / 1,368,218) x 100% = 98.28% 



 

B-34 
 

 
10 Waiver Rate 
 
The waiver rate is the percentage of vehicles that fail an initial I/M test and do not pass a retest, 
but do receive a certificate of compliance.  The waiver rate was determined by dividing the 
number of vehicles that received waivers from January 1, 2008 through December 31, 2009 by 
the total number of vehicles that were tested at least once during the same time period.  
Therefore, the waiver rate was calculated for the St. Louis I/M Program with the following 
equation: 
 
 Waiver Rate: (4,761 / 1,344,747) X 100% = 0.35% 
 
11 Regulatory Class Coverage Adjustment 
 
The regulatory class coverage adjustment is an adjustment that accounts for the fraction of 
vehicles within a source type that are covered by the I/M program.  Since the I/M program in St. 
Louis exempts vehicles with a gross vehicle weight rating above 8,500 lbs., the compliance 
factor needs to reflect the percentage of vehicles in the source types subject to I/M that are 
exempt because of their GVWR.  Table A.3 in the Appendix of the MOVES Technical Guidance 
Document was used to develop adjustments to the compliance factor to account for this 
discrepancy. The adjustments are percentages of vehicle miles traveled by the various regulatory 
weight classes within a source type.  The corresponding adjustment factors used for the three 
source categories are as follow: 
 Passenger cars: 100% 
 Passenger Trucks: 94% 
 Light Commercial Trucks: 88% 
 
12 Calculating the Compliance Factor 
 
Based on the calculations listed above the compliance factor for each source category impacted 
by the I/M program in St. Louis is listed below. 
 
Passenger cars: 98.28% x (100% - 0.35%) x 100% = 97.94% 
Passenger Trucks: 98.28% x (100% - 0.35%) x 94% = 92.06% 
Light Commercial Trucks: 98.28% x (100% - 0.35%) x 88% = 86.18% 
 


