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Appendix A  Emissions Inventory 

The 2012, 2018, 2021, and 2024 emission inventories are presented in various formats 
and details in this appendix. 

Appendix A-1  Estimated Forecast Summary by EIC 

The Appendix A-1 (available separately in electronic file format) contains the estimated 
VOC and NOX forecast summaries by EIC emission categories for the Sacramento 
Federal Nonattainment Area (SFNA) in CEPAM: External Adjustment Reporting Tool, 
Section 1.a – Sacramento NAA 2016 Ozone SIP Ver. 1.04.  

Workbook Name: Appendix_A1_Emissions_By_EIC 

Worksheet Name Worksheet Description 
NOX Emissions by EIC Estimated NOX forecast summary by EIC for SFNA in 

CEPAM Ver. 1.04. 
ROG Emissions by EIC Estimated ROG forecast summary by EIC for SFNA in 

CEPAM Ver. 1.04. 

Appendix A-2  Growth and Control Data for Emission Forecasting 

This Appendix A2 (available separately in electronic file format) contains the growth and 
control data used for emission forecasting stationary and area-wide sources in CARB’s 
SIP planning projection model, CEPAM. 

Workbook Name: #DT0199_SacNA_Control_Profiles_OZ16SIP_V100_6FEB2015 

Worksheet Name Worksheet Description 
ReadME Description of each spreadsheet 
Rule_List List of the control profiles applies to SNA 
Rule_Desc Control rule description table 
Control_Data Control data table 
Rule_Desc_Field_Descriptio
n 

Description of the fields in the Rule_Desc table 

Control_Data_Field_Descrip
tion 

Description of the fields in the Control_Data table 

Workbook Name: gap_sacozone 

Worksheet Name Worksheet Description 
gap_sacozone Growth Activity Profiles for SFNA 

Workbook Name: pad_sacozone 

Worksheet Name Worksheet Description 
pad_sacozone Parameter Assignment Data for SFNA 
Workbook Name: growthparam_update 
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Worksheet Name Worksheet Description 
Sheet1 Updated name assignments for growth parameters 
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Appendix A-3  Emission Reduction Credits (ERCs) 

This Appendix A3 contains a summary description and inventory of VOC and NOX 
emission reduction credits (ERCs) listed by the individual air districts. In addition, the 
appendix includes: 1) unused ERCs issued for reductions that occurred prior to the 
2012 base year, and 2) future bankable rice burning ERCs. The VOC and NOX ERC 
totals were added to the emission inventory forecast years in chapter 5, Table 5-3 and 
Table 5-4, respectively. 

Unused ERCs Issued for Reductions That Occurred Prior to 2012 Base Year  
Certain pollutant emission reductions due to equipment shutdown or voluntary control 
may be converted to emission reduction credits (ERCs) and registered with the air 
districts. These ERCs may then be used as “offsets” to compensate for an increase in 
emissions from a new or modified major emission source regulated by the air districts. 
Unused ERCs are considered as potential future emissions supplemental to the 
forecasted emissions inventory. 

The amount of unused ERCs from stationary sources that occurred prior to the 2012 
base year are estimated at 4.2 tons per day of VOC and 3.1 tons per day of NOX and 
are summarized by air district in Table A3-1. They are included in the emissions 
forecasts to ensure the potential future use of these credits does not interfere with 
reasonable further progress and attainment goals. 

Future Bankable Rice Burning Emission Reduction Credits 

Emission credits from reduction in burning may not be used to comply with offset 
requirements at a new major stationary source or a major modification, unless they are 
included in an approved attainment demonstration plan. (USEPA Region IX, 2003) To 
meet this requirement, the impact of accounting for ERCs from reduction in rice straw 
burning and other agricultural burning credits are being included in this 8-hour ozone 
attainment and RFP demonstration plan. 

California legislation in 1991 (known as the Connelly bill) required rice farmers to phase 
down rice field burning on an annual basis, beginning in 1992. A burn cap of 125,000 
acres in the Sacramento Valley Air Basin was established, and growers with 400 acres 
or less were granted the option to burn their entire acreage once every four years. Since 
the rice burning reductions were mandated by state law, they would ordinarily not be 
“surplus” and eligible for banking. However, the Connelly bill included a special 
provision declaring that the reductions qualified for banking if they met the State and 
local banking rules.  

The amount of future bankable rice burning ERCs for the Sacramento nonattainment 
area are estimated at about 0.12 tons per day of VOC and 0.13 tons per day of NOX 
and are listed by air district in Table A3-2. They are included in the emissions forecasts 
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to ensure the potential future use of these credits does not interfere with reasonable 
further progress and attainment goals. 

Table A-1 Summary of Unused Banked ERCs in the SFNA for 2012 Baseline 

Air District a Avg. Summer Day 

 VOC (tpd) NOX (tpd) 
Sacramento Metropolitan AQMD 2.24 1.41 
Yolo-Solano AQMD 0.41 0.40 
Placer County APCD 0.58 0.50 
Feather River AQMD (South Sutter) 0.92 0.76 

Total Unused Banked ERCs 4.16 3.08 
 

a There are no ERCs for El Dorado County AQMD. 

Table A-2 Summary of Future Bankable Rice Burning ERCs in the SFNA  

Air District a Avg. Summer Day 

 VOC (tpd) NOX (tpd) 
Sacramento Metropolitan AQMD 0.12 0.13 
Yolo-Solano AQMD - - 
Placer County APCD - - 
Feather River AQMD (South Sutter) - - 

Total Future Rice Burning ERCs 0.12 0.13 
 

a The only district with bankable rice ERCs is Sacramento. All other districts have already banked 
their rice emissions. 

The VOC and NOX ERC totals from Table A3-1 and A3-2 were rounded up to 5 tons per 
day VOC and 4 tons per day NOX and added to the emission inventory forecast years in 
Chapter 5, Table 5-3 and Table 5-4, respectively. 

Reference 

USEPA Region IX (Broadbent, Jack P.) Message to Larry Greene (YSAQMD) “Re: 
Generating Emissions Offsets from Reductions in Rice Straw Burning in 
Accordance with Health and Safety Code Section 41865.”, 30 October 2003. 
Print. 
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Appendix A-4  Emissions Inventory Summary from CEPAM 

This Appendix A4 contains 2012, 2018, 2021, 2024, and 2025 VOC and NOX emissions 
inventory summary from CEPAM: External Adjustment Reporting Tool, Section 1.a – 
Sacramento NAA 2016 Ozone SIP Ver. 1.04. 

Table A-3 2012, 2018, 2021, 2024, and 2025 VOC Inventory from CEPAM v1.04 

CEPAM: EXTERNAL ADJUSTMENT REPORTING TOOL 
Emission Projections by Summary Category 

 
(Includes approved external emission adjustments) 

 
Season: Summer 

Reactive Organic Gas 
Base Year: 2012 

PRELIMINARY DRAFT: SUBJECT TO CHANGE 
 
Download this data as a comma delimited file. 
Download more detail data as a comma delimited file. 

Sacramento NAA 2016 Ozone SIP Ver. 1.04 

STATIONARY SOURCES 
SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 

FUEL COMBUSTION 
ELECTRIC UTILITIES  0.208 0.208 0.206 0.212 0.216 
COGENERATION  0.001 0.001 0.001 0.001 0.001 
OIL AND GAS PRODUCTION (COMBUSTION)  0.041 0.036 0.033 0.031 0.031 
MANUFACTURING AND INDUSTRIAL  0.125 0.122 0.123 0.122 0.122 
FOOD AND AGRICULTURAL PROCESSING  0.220 0.110 0.097 0.085 0.082 
SERVICE AND COMMERCIAL  0.069 0.070 0.071 0.071 0.071 
OTHER (FUEL COMBUSTION)  0.097 0.091 0.085 0.086 0.087 
* TOTAL FUEL COMBUSTION 0.761 0.637 0.617 0.609 0.609 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
WASTE DISPOSAL 
SEWAGE TREATMENT 0.034 0.036 0.037 0.038 0.039 
LANDFILLS  0.803 0.846 0.873 0.901 0.911 
INCINERATORS  0.007 0.007 0.008 0.008 0.008 
SOIL REMEDIATION  0.008 0.008 0.009 0.009 0.009 
OTHER (WASTE DISPOSAL)  5.286 4.372 4.540 4.750 4.820 
* TOTAL WASTE DISPOSAL 6.138 5.269 5.466 5.706 5.787 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
CLEANING AND SURFACE COATINGS 
LAUNDERING  0.080 0.085 0.087 0.090 0.091 

javascript:download();
javascript:download_detail();
javascript:eicsum_detail(10)
javascript:eicsum_detail(20)
javascript:eicsum_detail(30)
javascript:eicsum_detail(50)
javascript:eicsum_detail(52)
javascript:eicsum_detail(60)
javascript:eicsum_detail(99)
javascript:eicsum_detail(110)
javascript:eicsum_detail(120)
javascript:eicsum_detail(130)
javascript:eicsum_detail(140)
javascript:eicsum_detail(199)
javascript:eicsum_detail(210)
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DEGREASING  1.953 2.303 2.406 2.564 2.623 
COATINGS AND RELATED PROCESS SOLVENTS  2.889 3.207 3.385 3.617 3.702 
PRINTING  1.292 1.436 1.466 1.495 1.505 
ADHESIVES AND SEALANTS  0.732 0.919 0.975 1.003 1.013 
OTHER (CLEANING AND SURFACE COATINGS)  0.231 0.252 0.261 0.274 0.279 
* TOTAL CLEANING AND SURFACE COATINGS 7.177 8.200 8.579 9.042 9.213 
SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
PETROLEUM PRODUCTION AND MARKETING 
OIL AND GAS PRODUCTION  1.289 1.127 1.055 0.987 0.965 
PETROLEUM REFINING  0.000 0.000 0.000 0.000 0.000 
PETROLEUM MARKETING  4.579 4.119 3.864 3.630 3.556 
OTHER (PETROLEUM PRODUCTION AND MARKETING)  0.005 0.005 0.005 0.004 0.004 
* TOTAL PETROLEUM PRODUCTION AND MARKETING 5.873 5.251 4.923 4.621 4.525 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
INDUSTRIAL PROCESSES 
CHEMICAL  0.620 0.782 0.862 0.951 0.982 
FOOD AND AGRICULTURE  0.577 0.655 0.688 0.717 0.726 
MINERAL PROCESSES  0.246 0.303 0.318 0.335 0.341 
METAL PROCESSES  0.003 0.003 0.003 0.004 0.004 
WOOD AND PAPER  0.713 0.773 0.773 0.776 0.780 
ELECTRONICS  0.002 0.002 0.002 0.002 0.002 
OTHER (INDUSTRIAL PROCESSES)  0.215 0.415 0.462 0.507 0.523 
* TOTAL INDUSTRIAL PROCESSES 2.374 2.931 3.108 3.291 3.357 
** TOTAL STATIONARY 22.322 22.289 22.693 23.270 23.490 

AREAWIDE SOURCES 
SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 

SOLVENT EVAPORATION 
CONSUMER PRODUCTS  12.410 12.273 12.632 13.008 13.137 
ARCHITECTURAL COATINGS AND RELATED PROCESS 
SOLVENTS  

8.030 8.343 8.583 8.834 8.920 

PESTICIDES/FERTILIZERS  1.157 1.223 1.214 1.205 1.203 
ASPHALT PAVING / ROOFING  1.001 1.367 1.482 1.538 1.559 
* TOTAL SOLVENT EVAPORATION 22.597 23.205 23.911 24.586 24.819 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
MISCELLANEOUS PROCESSES 
RESIDENTIAL FUEL COMBUSTION  2.029 2.088 2.135 2.183 2.199 
FARMING OPERATIONS  2.875 2.875 2.875 2.875 2.875 
CONSTRUCTION AND DEMOLITION  0.000 0.000 0.000 0.000 0.000 
PAVED ROAD DUST  0.000 0.000 0.000 0.000 0.000 
UNPAVED ROAD DUST  0.000 0.000 0.000 0.000 0.000 
FUGITIVE WINDBLOWN DUST  0.000 0.000 0.000 0.000 0.000 

javascript:eicsum_detail(220)
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javascript:eicsum_detail(520)
javascript:eicsum_detail(520)
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FIRES 0.037 0.039 0.040 0.042 0.042 
MANAGED BURNING AND DISPOSAL  0.818 0.807 0.803 0.801 0.801 
COOKING  0.149 0.158 0.163 0.168 0.170 
OTHER (MISCELLANEOUS PROCESSES)  0.000 0.000 0.000 0.000 0.000 
* TOTAL MISCELLANEOUS PROCESSES 5.908 5.967 6.017 6.070 6.087 
** TOTAL AREAWIDE 28.505 29.172 29.928 30.656 30.905 

MOBILE SOURCES 
SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 

ON-ROAD MOTOR VEHICLES 
LIGHT DUTY PASSENGER (LDA)  12.128 6.044 4.676 3.960 3.809 
LIGHT DUTY TRUCKS - 1 (LDT1)  3.844 1.820 1.327 1.032 0.959 
LIGHT DUTY TRUCKS - 2 (LDT2)  5.054 3.249 2.745 2.474 2.406 
MEDIUM DUTY TRUCKS (MDV)  4.399 3.446 2.911 2.469 2.362 
LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDV1)  1.557 1.066 0.879 0.719 0.671 
LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDV2)  0.151 0.090 0.064 0.045 0.041 
MEDIUM HEAVY DUTY GAS TRUCKS (MHDV)  0.589 0.160 0.111 0.083 0.077 
HEAVY HEAVY DUTY GAS TRUCKS (HHDV)  0.205 0.033 0.015 0.011 0.010 
LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDV1)  0.317 0.242 0.196 0.156 0.145 
LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDV2)  0.076 0.059 0.049 0.042 0.040 
MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDV)  0.657 0.306 0.103 0.076 0.077 
HEAVY HEAVY DUTY DIESEL TRUCKS (HHDV)  1.455 0.343 0.306 0.225 0.225 
MOTORCYCLES (MCY)  2.790 2.530 2.488 2.439 2.422 
HEAVY DUTY DIESEL URBAN BUSES (UB)  0.139 0.078 0.056 0.040 0.036 
HEAVY DUTY GAS URBAN BUSES (UB)  0.054 0.036 0.028 0.023 0.020 
SCHOOL BUSES - GAS (SBG)  0.043 0.007 0.006 0.005 0.005 
SCHOOL BUSES - DIESEL (SBD)  0.026 0.005 0.004 0.004 0.004 
OTHER BUSES - GAS (OBG)  0.046 0.029 0.024 0.019 0.019 
OTHER BUSES - MOTOR COACH - DIESEL (OBC)  0.017 0.004 0.004 0.002 0.003 
ALL OTHER BUSES - DIESEL (OBD)  0.026 0.004 0.003 0.002 0.002 
MOTOR HOMES (MH)  0.058 0.026 0.016 0.011 0.009 
* TOTAL ON-ROAD MOTOR VEHICLES 33.633 19.578 16.008 13.835 13.340 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
OTHER MOBILE SOURCES 
AIRCRAFT  0.483 0.500 0.514 0.526 0.531 
TRAINS  0.378 0.330 0.302 0.276 0.266 
OCEAN GOING VESSELS  0.003 0.004 0.004 0.004 0.004 
COMMERCIAL HARBOR CRAFT  0.106 0.095 0.095 0.095 0.094 
RECREATIONAL BOATS  11.722 8.619 7.330 6.181 5.833 
OFF-ROAD RECREATIONAL VEHICLES  1.651 1.529 1.462 1.390 1.370 
OFF-ROAD EQUIPMENT  7.955 6.305 6.095 6.012 5.991 
FARM EQUIPMENT  1.686 1.223 1.047 0.916 0.880 
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FUEL STORAGE AND HANDLING 1.710 1.371 1.275 1.204 1.185 
* TOTAL OTHER MOBILE SOURCES 25.692 19.976 18.123 16.604 16.153 
** TOTAL MOBILE 59.325 39.554 34.132 30.439 29.493 

GRAND TOTAL FOR SACRAMENTO NAA 2016 OZONE SIP VER. 
1.04 

2012 
 

110.152 

2018 
 

91.015 

2021 
 

86.753 

2024 
 

84.364 

2025 
 

83.888 
 

Notes: 

 Migration ID: 2016_SIP_V104_SAC 

 AF Migration Table: AF_MASTERSP16SACOZ104 

Report Run time: Started: 05/08/2017 15:22:11 ; Finished: 05/08/2017 15:22:19 
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Table A-4 2012, 2018, 2021, 2024, and 2025 NOX Inventory from CEPAM v1.04 

CEPAM: EXTERNAL ADJUSTMENT REPORTING TOOL 
Emission Projections by Summary Category 

 
(Includes approved external emission adjustments) 

 
Season: Summer 

Oxides of Nitrogen 
Base Year: 2012 

PRELIMINARY DRAFT: SUBJECT TO CHANGE 
 
Download this data as a comma delimited file. 
Download more detail data as a comma delimited file. 
 

Sacramento NAA 2016 Ozone SIP Ver. 1.04 

STATIONARY SOURCES 
SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 

FUEL COMBUSTION 
ELECTRIC UTILITIES  1.237 1.318 1.347 1.401 1.431 
COGENERATION  0.008 0.010 0.010 0.011 0.011 
OIL AND GAS PRODUCTION (COMBUSTION)  0.069 0.060 0.056 0.053 0.052 
MANUFACTURING AND INDUSTRIAL  1.629 1.370 1.426 1.455 1.471 
FOOD AND AGRICULTURAL PROCESSING  2.362 1.126 0.997 0.871 0.836 
SERVICE AND COMMERCIAL  1.516 1.538 1.551 1.532 1.522 
OTHER (FUEL COMBUSTION)  0.682 0.576 0.496 0.498 0.499 
* TOTAL FUEL COMBUSTION 7.502 5.998 5.884 5.822 5.823 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
WASTE DISPOSAL 
SEWAGE TREATMENT 0.002 0.002 0.002 0.002 0.002 
LANDFILLS  0.038 0.039 0.040 0.040 0.041 
INCINERATORS  0.019 0.021 0.022 0.023 0.024 
SOIL REMEDIATION  0.000 0.000 0.000 0.000 0.000 
OTHER (WASTE DISPOSAL)  0.000 0.000 0.000 0.000 0.000 
* TOTAL WASTE DISPOSAL 0.058 0.062 0.064 0.066 0.067 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
CLEANING AND SURFACE COATINGS 
LAUNDERING  0.000 0.000 0.000 0.000 0.000 
DEGREASING  0.000 0.000 0.000 0.000 0.000 
COATINGS AND RELATED PROCESS SOLVENTS  0.008 0.011 0.011 0.012 0.013 
PRINTING  0.004 0.005 0.005 0.005 0.005 
ADHESIVES AND SEALANTS  0.000 0.000 0.000 0.000 0.000 

javascript:download();
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OTHER (CLEANING AND SURFACE COATINGS)  0.000 0.000 0.000 0.000 0.000 
* TOTAL CLEANING AND SURFACE COATINGS 0.012 0.015 0.016 0.017 0.018 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
PETROLEUM PRODUCTION AND MARKETING 
OIL AND GAS PRODUCTION  0.001 0.001 0.001 0.001 0.001 
PETROLEUM REFINING  0.000 0.000 0.000 0.000 0.000 
PETROLEUM MARKETING  0.010 0.011 0.010 0.010 0.010 
OTHER (PETROLEUM PRODUCTION AND MARKETING)  0.000 0.000 0.000 0.000 0.000 
* TOTAL PETROLEUM PRODUCTION AND MARKETING 0.012 0.012 0.011 0.011 0.010 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
INDUSTRIAL PROCESSES 
CHEMICAL  0.115 0.144 0.158 0.175 0.180 
FOOD AND AGRICULTURE  0.015 0.017 0.018 0.018 0.019 
MINERAL PROCESSES  0.359 0.443 0.465 0.490 0.499 
METAL PROCESSES  0.008 0.009 0.009 0.010 0.010 
WOOD AND PAPER  0.041 0.045 0.045 0.045 0.045 
ELECTRONICS  0.000 0.000 0.000 0.000 0.000 
OTHER (INDUSTRIAL PROCESSES)  0.014 0.027 0.030 0.033 0.034 
* TOTAL INDUSTRIAL PROCESSES 0.553 0.684 0.725 0.771 0.787 
** TOTAL STATIONARY 8.137 6.771 6.700 6.686 6.705 
AREAWIDE SOURCES 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
SOLVENT EVAPORATION 
CONSUMER PRODUCTS  0.000 0.000 0.000 0.000 0.000 
ARCHITECTURAL COATINGS AND RELATED PROCESS 
SOLVENTS  

0.000 0.000 0.000 0.000 0.000 

PESTICIDES/FERTILIZERS  0.000 0.000 0.000 0.000 0.000 
ASPHALT PAVING / ROOFING  0.000 0.000 0.000 0.000 0.000 
* TOTAL SOLVENT EVAPORATION 0.000 0.000 0.000 0.000 0.000 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
MISCELLANEOUS PROCESSES 
RESIDENTIAL FUEL COMBUSTION  2.389 1.974 1.851 1.847 1.844 
FARMING OPERATIONS  0.000 0.000 0.000 0.000 0.000 
CONSTRUCTION AND DEMOLITION  0.000 0.000 0.000 0.000 0.000 
PAVED ROAD DUST  0.000 0.000 0.000 0.000 0.000 
UNPAVED ROAD DUST  0.000 0.000 0.000 0.000 0.000 
FUGITIVE WINDBLOWN DUST  0.000 0.000 0.000 0.000 0.000 
FIRES 0.013 0.014 0.014 0.015 0.015 
MANAGED BURNING AND DISPOSAL  0.300 0.291 0.288 0.286 0.286 
COOKING  0.000 0.000 0.000 0.000 0.000 
OTHER (MISCELLANEOUS PROCESSES)  0.000 0.000 0.000 0.000 0.000 
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* TOTAL MISCELLANEOUS PROCESSES 2.702 2.279 2.153 2.148 2.144 
** TOTAL AREAWIDE 2.702 2.279 2.153 2.148 2.144 

MOBILE SOURCES 
SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 

ON-ROAD MOTOR VEHICLES 
LIGHT DUTY PASSENGER (LDA)  6.505 3.311 2.438 1.897 1.764 
LIGHT DUTY TRUCKS - 1 (LDT1)  1.653 0.687 0.449 0.311 0.278 
LIGHT DUTY TRUCKS - 2 (LDT2)  4.184 2.169 1.577 1.213 1.120 
MEDIUM DUTY TRUCKS (MDV)  4.695 2.671 1.861 1.292 1.158 
LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDV1)  1.885 1.174 0.920 0.703 0.642 
LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDV2)  0.203 0.127 0.097 0.072 0.065 
MEDIUM HEAVY DUTY GAS TRUCKS (MHDV)  0.564 0.281 0.194 0.134 0.120 
HEAVY HEAVY DUTY GAS TRUCKS (HHDV)  0.192 0.077 0.060 0.054 0.053 
LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDV1)  7.328 4.547 3.292 2.306 2.036 
LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDV2)  1.654 0.918 0.610 0.381 0.320 
MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDV)  7.922 5.133 3.359 2.972 3.029 
HEAVY HEAVY DUTY DIESEL TRUCKS (HHDV)  19.743 11.176 9.606 6.329 6.221 
MOTORCYCLES (MCY)  0.535 0.480 0.465 0.455 0.453 
HEAVY DUTY DIESEL URBAN BUSES (UB)  2.035 1.088 0.778 0.571 0.516 
HEAVY DUTY GAS URBAN BUSES (UB)  0.110 0.082 0.067 0.056 0.052 
SCHOOL BUSES - GAS (SBG)  0.042 0.012 0.009 0.007 0.006 
SCHOOL BUSES - DIESEL (SBD)  0.357 0.306 0.257 0.209 0.194 
OTHER BUSES - GAS (OBG)  0.122 0.071 0.053 0.040 0.038 
OTHER BUSES - MOTOR COACH - DIESEL (OBC)  0.234 0.144 0.119 0.062 0.064 
ALL OTHER BUSES - DIESEL (OBD)  0.311 0.141 0.108 0.061 0.062 
MOTOR HOMES (MH)  0.273 0.170 0.124 0.089 0.081 
* TOTAL ON-ROAD MOTOR VEHICLES 60.545 34.763 26.442 19.213 18.271 

SUMMARY CATEGORY NAME 2012 2018 2021 2024 2025 
OTHER MOBILE SOURCES 
AIRCRAFT  1.409 1.430 1.507 1.579 1.605 
TRAINS  6.158 6.652 6.317 5.859 5.698 
OCEAN GOING VESSELS  0.086 0.074 0.067 0.062 0.061 
COMMERCIAL HARBOR CRAFT  1.453 0.979 0.921 0.876 0.866 
RECREATIONAL BOATS  2.260 1.937 1.818 1.722 1.691 
OFF-ROAD RECREATIONAL VEHICLES  0.046 0.057 0.063 0.068 0.069 
OFF-ROAD EQUIPMENT  10.027 7.856 6.747 5.878 5.524 
FARM EQUIPMENT  8.322 6.599 5.618 4.674 4.402 
FUEL STORAGE AND HANDLING  0.000 0.000 0.000 0.000 0.000 
* TOTAL OTHER MOBILE SOURCES 29.760 25.584 23.058 20.718 19.915 
** TOTAL MOBILE 90.305 60.346 49.500 39.931 38.186 
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GRAND TOTAL FOR SACRAMENTO NAA 2016 OZONE SIP VER. 
1.04 

2012 
 

101.145 

2018 
 

69.396 

2021 
 

58.354 

2024 
 

48.766 

2025 
 

47.035 
 

Notes: 

 Migration ID: 2016_SIP_V104_SAC 

 AF Migration Table: AF_MASTERSP16SACOZ104 

Report Run time: Started: 05/08/2017 16:20:17 ; Finished: 05/08/2017 16:20:25 
 
Appendix A-5  EMFAC2014 Output Data 

Appendix A5 contains the on-road motor vehicle emissions, vehicle population, and 
activity data generated using EMFAC2014, and includes updated activity data for 
Solano County from MTC. 

Workbook Name: Sacramento Non Attainment Area CEPAM V1.04 Emissions - 
May 10 2017 

Worksheet Name Worksheet Description 
ReadME Description of each spreadsheet 
El Dorado (MC) EMFAC output files for Mountain Counties Air Basin of El 

Dorado County, consistent with CEPAM V1.04 
Placer (MC) EMFAC output files for Mountain Counties Air Basin of 

Placer County, consistent with CEPAM V1.04 
Placer (SV) EMFAC output files for Sacramento Valley Air Basin of 

Placer County, consistent with CEPAM V1.04 
Sacramento (SV) EMFAC output files for Sacramento Valley Air Basin of 

Sacramento County, consistent with CEPAM V1.04 
South Sutter EMFAC output files for the South Sutter portion of 

Sacramento Valley Air Basin of Sutter County, consistent 
with CEPAM V1.04 

Yolo (SV) EMFAC output files Sacramento Valley Air Basin of Yolo 
County, consistent with CEPAM V1.04 

Solano (SV) EMFAC output files for Sacramento Valley Air Basin of 
Solano County, consistent with CEPAM V1.04 
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Appendix B  Photochemical Modeling 

The 2008 Ozone National Ambient Air Quality Standard (NAAQS) implementation rule 
(80 FR 12264) requires that an area classified as serious or higher to demonstrate 
attainment by means of a photochemical grid model or any other analytical method (40 
CFR 51.1108).  

Appendix B contains a summary and documentation regarding the photochemical grid 
modeling performed by the California Air Resources Board (CARB) in evaluating and 
supporting the attainment demonstration for the 2008 ozone NAAQS in the Sacramento 
Federal Nonattainment Area (SFNA). CARB prepared this appendix includes five 
sections:  

1. summary of the modeling results,  
2. conceptual modeling,  
3. modeling protocol,  
4. modeling attainment demonstration, and  
5. modeling emissions inventory. 

References 

EPA. Modeling and attainment demonstration requirements. 40 CFR §51.1108. 

EPA. (80 FR 12264 - 12319) Implementation of the 2008 National Ambient Air Quality 
Standards for Ozone: State Implementation Plan Requirements; Final Rule. 
Federal Register, Volume 80, 6 March 2015, p. 12264 – 12319. Print. 
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This appendix included the following subsections: 

Appendix  Supporting Document Title Description 

B-1 

Modeling 8-Hour Ozone for the 
Sacramento Federal Nonattainment 
Area’s 2016 State Implementation 
Plan for the 75ppb 8-Hour Ozone 
Standard 

This provides a summary of the 
photochemical modeling results. 

B-2 
Sacramento Federal Non-attainment 
Area (SFNA) 0.075 ppm 8-hour 
Ozone (2016) 

This appendix provides a description of 
the conceptual model for the SFNA 

B-3 

Photochemical Modeling Protocol – 
Photochemical Modeling for the 8-
Hour Ozone and Annual/24-hour 
PM2.5 State Implementation Plans 

The modeling protocol includes the 
details and procedures for conducting 
the photochemical modeling that forms 
the basis of the attainment 
demonstration for the State 
Implementation Plans (SIPs) for 
California. 

B-4 

Modeling Attainment Demonstration 
– Photochemical Modeling for the 8-
Hour Ozone State Implementation 
Plan in the Sacramento Federal 
Non-attainment Area (SFNA) 

The modeling attainment demonstration 
document provides the details of the 
modeling results for the 2008 Ozone 
NAAQS in the SFNA, which forms the 
scientific basis for the attainment 
demonstration. 

B-5 

Modeling Emission Inventory for the 
8-Hour Ozone State Implementation 
Plan in the Sacramento Non-
Attainment Area 

This document describes how the base 
and future year gridded photochemical 
modeling emissions inventory are 
prepared. 
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Appendix B-1  Modeling 8-Hour Ozone for the Sacramento Federal Nonattainment 
Area’s 2016 SIP for the 75ppb 8-Hour Ozone Standard 

Photochemical modeling plays a crucial role in the SIP process to demonstrate 
attainment of air quality standards based on estimated future emissions and for the 
development of emissions targets necessary for attainment. Currently, the SFNA is 
designated as a severe ozone non-attainment area for the 2008 0.075 ppm (or 75 ppb) 
8-hour ozone standard and is required to demonstrate attainment of this standard by 
2026. Consistent with U.S. EPA guidelines for model attainment demonstrations1, 
photochemical modeling was used to estimate the future year 2026 ozone (O3) design 
values (DVs) at each monitoring site in the SFNA in order to show attainment of the 
standard by 2026. An additional future year 2022 was also modeled to assess progress 
toward the 2026 attainment deadline. 

The findings of the SFNA’s model attainment demonstration are summarized below. 
Additional information and a detailed description of the procedures employed in this 
modeling are available in the Modeling Attainment Demonstration Appendix (Appendix 
B-4) and Modeling Protocol Appendix (Appendix B-3). 

The current modeling platform draws on the products of large-scale, scientific studies in 
the region, collaboration among technical staff of state, local, and federal regulatory 
agencies, as well as from participation in technical and policy groups within the region 
(see Modeling Protocol (Appendix B-3) for further details). In this modeling work, the 
Weather Research and Forecasting (WRF) numerical model version 3.6 was utilized to 
generate meteorological fields, while the Community Multiscale Air Quality (CMAQ) 
Model version 5.0.2 was used for modeling ozone in the SFNA. Other relevant 
information, including the modeling domain definition, chemical mechanism, initial and 
boundary conditions, and emissions preparation can be found in the Modeling Protocol 
and Modeling Emissions Inventory Appendices (Appendix B-5). 

Based on U.S. EPA modeling guidance1, modeling was used in a relative sense to 
project observed DVs to the future. The year 2012 was chosen as the starting point for 
the modeling and reference (or baseline) DV calculation based on analysis regarding 
the conduciveness of recent years’ meteorological conditions to enhanced ozone 
formation and the availability of the most detailed emissions inventory. These reference 
DVs serve as the anchor point for estimating future year projected design values. The 
year 2026 was the future year modeled in this attainment demonstration since that is 
the year for which attainment must be demonstrated. An additional future year (2022) 

                                            
1  U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for 

Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf 

https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
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was also modeled to assess progress toward the attainment of the 75 ppb standard by 
the stipulated deadline (2026). 

DVs are the three-year average of the annual 4th highest 8-hour O3 mixing ratio 
observed at each monitor, and are used to determine compliance with the standard. In 
the attainment demonstration, the U.S. EPA recommends using an average of three 
DVs to account for the year-to-year variability in meteorology, so DVs were calculated 
for the three year period ending in 2012, 2013, and 2014 and then the three DVs were 
averaged. This average DV is called a baseline DV (see the 2nd column of Table 2 for 
the baseline DVs utilized in the attainment demonstration modeling). 

In order to use the modeling in a relative sense, three simulations were conducted: 1) 
base year simulation for 2012, which was used to verify that the model reasonably 
reproduced the observed air quality; 2) reference year simulation for 2012, which was 
the same as the base year simulation, but excluded exceptional event emissions such 
as wildfires; 3) future year simulations for 2022 and 2026, which were the same as the 
reference year simulation, except that projected anthropogenic emissions for 2022 and 
2026 were used in lieu of the 2012 emissions. 

Table B-1 summarizes the 2012, 2022, and 2026 SFNA anthropogenic emissions used 
in the attainment demonstration modeling. Overall, anthropogenic NOX was projected to 
decrease ~45% by 2022 (from 104 tpd to 56.8 tpd) and ~55% by 2026 (from 104 tpd to 
47.3 tpd) when compared to the 2012 emissions levels. In contrast, anthropogenic ROG 
was projected to decrease ~23 % by 2022 (from 109.7 tpd to 84.7 tpd) and ~26 % by 
2026 (from 109.8 tpd to 81.7 tpd). Biogenic ROG emissions were held constant 
between all simulations with summer average (May – September, 2012) emissions 
estimated at ~693 tpd for the SFNA. 

Table B-1 Summer emission inventory totals (CEPAM v1.03) for 2012, 2022 and 2026. 
Biogenic emission totals were averaged over May – September, 2012. 

Source 
Category 

NOX 

 

ROG 
2012 2022 2026  2012  2022  2026  

[tpd] [tpd] % 
diff# [tpd] % 

diff# [tpd] [tpd] % 
diff# [tpd] % 

diff# 
Stationary 9.2 7.6 -17 7.6 -17 20.6 21.9 6 22.1 7 
Area 2.7 2.1 -22 2.1 -22 28.5 29.5 4 30.4 7 
On-Road 
Mobile 62 24.5 -60 17.7 -71 35 15.6 -55 13.3 -62 

Other 
Mobile 30.1 22.6 -25 19.9 -34 25.7 17.7 -31 15.9 -38 

Total 104 56.8 -45 47.3 -55 109.8 84.7 -23 81.7 -26 
Biogenic -- 693 -- 693 -- 

# % diff denotes percent difference with respect to 2012 emission levels. 
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As part of the model attainment demonstration, the fractional changes in ozone mixing 
ratios between the model reference year (2012) and the two model future years (2022 
and 2026) were calculated separately at each of the monitors following the U.S. EPA 
modeling guidance2 and procedures outlined in the Modeling Protocol Appendix. These 
ratios, called “relative response factors” or RRFs, were calculated based on the ratio of 
future year modeled maximum daily average 8-hour (MDA8) ozone to modeled 
reference year MDA8 ozone (Equation 1). 

 
RRF = 

average MDA8 ozone future 

average MDA8 ozone reference 
 (1) 

The site-specific RRF for each of the future years 2022 and 2026 was then multiplied by 
the weighted DV for the corresponding monitor to predict the future year 2022 and 2026 
DVs (Table 2). The RRF approach was previously applied in the 2009 Sacramento 8-
Hour Ozone SIP3 where the emission targets in SFNA were appropriately characterized 
for attaining the 1997 federal 8-hour ozone standard of 0.08 ppm (or 84 ppb) by 2018. 
The RRF approach has been applied in other regions of California’s Central valley 
including the SJV for the 2007 8-hour Ozone SIP4 and later in the 2013 1-hour Ozone 
SIP5. In addition, two peer-reviewed scientific publications focused primarily on areas 
outside of California (one from researchers at Rice University6 and one from U.S. EPA 
scientists7), both found that the RRF approach is highly robust in its ability to predict 
future DVs.  

Table B-2 shows that all monitoring sites in the SFNA are projected to have a future DV 
less than 75 ppb, so that the entire region is projected to attain the 75 ppb 8-hour O3 
standard by 2026 based on the substantial emission reductions from implementation of 
the current control program. The projected 2022 and 2026 DVs for sites in SFNA show 
a large decrease when compared to 2012 levels (e.g., at the Folsom monitor, the 

                                            
2  U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for 

Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf 

3  2009 Sacramento Regional 8-Hour Ozone Attainment and Reasonable Further Progress Plan, 
available at 
http://www.airquality.org/ProgramCoordination/Documents/4)%202013%20SIP%20Revision%20Rep
ort%201997%20Std.pdf  

4  2007 Plan for the 1997 8-Hour Ozone Standard available at 
http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm 

5  2013 Plan for the Revoked 1-Hour Ozone Standard available at 
http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm 

6  Pegues, A.H., D.S. Cohan, A. Digar, C. Douglass, and R.S. Wilson (2012). Efficacy of recent state 
implementation plans for 8-hour ozone. Journal of the Air & Waste Management Association, 62, 252-
261, doi: 10.1080/10473289.2011.646049. 

7  Foley. K., P. Dolwick, C. Hogrefe, H. Simon, B. Timin, and N. Possiel, (2015), Dynamic evaluation of 
CMAQ part II: Evaluation of relative response factor metrics for ozone attainment demonstrations, 
Atmospheric Environment, 103: 188–195, doi:10.1016/j.atmosenv.2014.12.039  
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SFNA’s site with the highest baseline DV, the baseline DV declines by ~15 ppb in 2022 
and ~20 ppb in 2026 compared to 2012), which is consistent with the peer-reviewed, 
published study conducted by the UC Berkeley researchers on the observed response 
of ozone to NOX reductions in the Sacramento area8. This study concluded that the 
region’s 1-hour ozone exceedance days have been decreasing linearly with decreases 
in NOX suggesting that cumulative NOX controls over time have successfully 
transitioned the SFNA into a NOX-limited chemistry regime where NOX emission 
reductions have been becoming increasingly effective at reducing ozone. This is also 
supported by the analysis on the changes in weekday vs. weekend ozone in the SFNA 
presented in the Modeling Protocol and Model Attainment Demonstration Appendices, 
where ozone on weekends is now generally lower than ozone on weekdays (in contrast 
to higher weekend ozone in the past), which indicates the prevalence of a NOX-limited 
chemical regime in this region.  

As part of the attainment demonstration, the U.S. EPA9 also requires analysis of ozone 
levels outside of the routine monitoring network (i.e., at areas between the monitors) to 
ensure that all regions within the SFNA (even those without a monitor) are in attainment 
of the standard. This “unmonitored area” analysis combines measurement based DVs 
with model based RRFs and ozone spatial gradients to estimate future 2026 DVs in 
unmonitored areas. Details of how the unmonitored area analysis is performed can be 
found in the Modeling Protocol and Model Attainment Demonstration Appendices. The 
unmonitored area analysis in the SFNA showed that the areas with the highest future 
DVs were captured within the existing monitoring network and that all areas are 
projected to achieve the 75 ppb ozone standard. 

                                            
8  LaFranchi, B. W., Goldstein, A. H., and Cohen, R. C.: Observations of the temperature dependent 

response of ozone to NOX reductions in the Sacramento, CA urban plume, Atmos. Chem. Phys., 11, 
6945-6960, doi:10.5194/acp-11-6945-2011, 2011 

9  U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for 
Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf 

https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
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Table B-2 Baseline Design Value, modeled RRF, and projected future year (2022 and 
2026) Design Value for sites in the SFNA. 

Site 

Baseline 
2012 

Future year  
2022 

Future year  
2026 

Average 
DV (ppb) RRF Average 

DV (ppb) RRF Average 
DV (ppb) 

Folsom-Natoma Street 90.0 0.8358 75 0.7857 70 
Sloughhouse 84.0 0.8459 71 0.7998 67 
Placerville-Gold Nugget Way 82.3 0.8259 68 0.7778 64 
Roseville-N Sunrise Ave 82.3 0.8487 69 0.8055 66 
Cool-Hwy193 81.3 0.8336 67 0.7882 64 
Auburn - Atwood Rd 79.0 0.8180 64 0.7669 60 
Sacramento-Del Paso Manor 77.3 0.8595 66 0.8162 63 
North Highlands-Blackfoot 
Way 76.0 0.8578 65 0.8149 61 

Colfax-City Hall 73.7 0.8270 60 0.7804 57 
Elk Grove - Bruceville Road 71.7 0.8558 61 0.8129 58 
Sacramento - 1309 T Street 70.0 0.8644 60 0.8242 57 
Sacramento-Goldenland 
Court 70.0 0.8820 61 0.8415 58 

Echo Summit 69.0 0.9411 64 0.9260 63 
Woodland-Gibson Road 68.7 0.8459 58 0.7996 54 
Vacaville-Ulatis Drive 67.3 0.8459 56 0.8009 53 
Davis-UCD Campus 66.7 0.8495 56 0.8052 53 
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Appendix B-2  Modeling Conceptual Model 

Document Title:  

Sacramento Federal Non-attainment Area (SFNA) 0.075 ppm 8-hour Ozone (2016) 

Document Description: 

This document provides conceptual modeling for the SFNA. It includes the description 
of the history of ambient ozone field studies, ambient air monitoring network, ozone 
trends, and meteorological conditions that leading to SFNA ozone exceedances. 
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https://www.arb.ca.gov/planning/sip/94sip/94sip.htm
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The ARCTAS-CARB aircraft field campaign, a joint research effort by NASA and CARB, 
took place from June 18 to 24, 2008 with specific objectives to improve the emission 
inventories of greenhouse gases/aerosols and characterize upwind boundary conditions 
for modeling surface ozone and PM25 . During the ARCTAS campaign, large wildfires 
occurred in California, particularly in northern California. The DC-8 aircraft encountered 
many of the fire plumes, which helped improve the characterization of California 
wildfires and their chemical composition. The ARCTAS-CARB campaign provided a 
unique dataset for evaluating the impacts of wildfires on ozone levels through 
photochemical modeling studies and for evaluating the distribution of reactive nitrogen 
species in California (Huang et aI., 2011; Cai et aI., 2016). 

The improved understanding of California wildfires is valuable not only from a regulatory 
modeling standpoint, but it can also provide helpful information relevant to the U.S. 
EPA's Exceptional Events Rule (72 FR 13560). For instance, the U.S. EPA approved 
the SFNA's request to classify 1-hour ozone exceedances for June 23, June 27 and 
July 10 in 2008 as Exceptional Events that were caused by wildfires prevalent in the 
region from June 21, 2008 through August 11, 2008 
(https://www.arb.ca.gov/desig/excevents/2008wildfires.htm). The exclusion of these 1-
hour ozone exceedance days subsequently lead to a "clean data determination" in 
SFNA for the revoked 1-hour ozone NAAQS based on 2007-2009 ozone monitoring 
data (77 FR 64036). 

The CalNex May-July 2010 field campaign was organized by NOAA (NOAA, 2014) and 
CARB. The focus of this field study included airborne measurements using the NOAA 
WP-3D aircraft and the Twin Otter Remote Sensing aircraft, and surface measurements 
using the RIV Atlantis mobile platform as well as two stationary ground supersites. 
Overall, the CalNex study provided a comprehensive snapshot of air quality in California 
and indicated remarkable improvement in air quality over the past few decades. The 
CalNex data analysis helped in improving emissions estimates from various sources in 
California, including emissions from rice cultivation in the Sacramento Valley. In 
addition, analysis of the data collected during CalNex has shown that photochemical 
ozone production in the southern and central portions of the SJV have transitioned to a 
NOx-limited chemistry regime, where further NOx reductions are expected to lead to a 
more rapid reduction in ozone than was observed over the past decade or more, while 
the northern portion of the SJV (to the south of the SFNA) is transitioning to a NOx-
limited regime (Pusede and Cohen, 2012). Studies have also shown that there is 
evidence for an unidentified temperature-dependent VOC emissions source on the 
hottest days (Pusede and Cohen, 2012; Pusede et aI., 2014) and large sources of 
hydrocarbon compounds from petroleum extraction/processing, dairy (and other cattle) 
operations, and agricultural crops in the SJV (Gentner et aI., 2014a,b). 
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The CARES field campaign coincided with CalNex, and took place to the northeast of 
Sacramento in June 2010. Comprehensive data sets of trace gases and aerosols were 
taken from the daily evolving Sacramento urban plume under relatively well-defined and 
regular meteorological conditions using multiple suites of ground-based and airborne 
instruments onboard the Gulfstream (G-1) research aircraft. The ground-based 
measurements were conducted at two sites: one within the Sacramento urban source 
area and the other in a downwind area about 70 km to the northeast in Cool, CA. A 
combination of measurements and model data during CARES (Fast et aI., 2012) shows 
that emissions from the San Francisco Bay area transported by intrusions of marine air 
contributed a large fraction of the carbon monoxide in the vicinity of Sacramento. The 
study also showed that mountain venting processes contributed to aged pollutants aloft 
in the valley atmosphere, which can then be entrained into the growing boundary layer 
the following day. Overall, the CARES campaign helped in improving the current 
scientific understanding of the interaction between urban emissions and downwind 
biogenic sources in the Sacramento region. 

BEARPEX was conducted at the University of California's Blodgett Forest Research 
Station during June-July 2007 and September-October 2009. Blodgett Forest is located 
65 miles northeast of Sacramento. The project was designed to study chemistry 
downwind of urban areas where there is high VOC reactivity (due to biogenic emissions 
sources) and low NOx, to understand the full oxidation sequence and subsequent fate of 
biogenic VOC and the processes leading to formation and removal of biogenic 
secondary organic aerosol (SOA) and the associated chemical and optical properties of 
SOA. A study by Bouvier-Brown et aI., (2009) suggests that reactive and semi-volatile 
compounds, especially sesquiterpenes, significantly impact the gas- and particle-phase 
chemistry of the atmosphere at Blodgett Forest. An analysis of absolute PANs mixing 
ratios by Lafranchi et al. (2009) reveals a missing PANs sink that can be resolved by 
increasing the peroxy acetyl radicals + R02 rate constant by a factor of 3. At the 
BEARPEX field site, the sum of the individual biogenically derived nitrates account for 
two-thirds of the organic nitrate, confirming the importance of biogenic nitrates to the 
NOy budget (Beaver et aI., 2012). 

The CABERNET field campaign was conducted during June 2011 in California. The 
objectives were to develop and evaluate new approaches for regional scale 
measurements of biogenic VOC emissions, quantify the response of biogenic VOC 
emissions to land cover change, investigate the vertical transport of isoprene and 
oxidation products, and evaluate biogenic emission models. Isoprene fluxes were 
measured on board the Center for Interdisciplinary Remotely-Piloted Aircraft Studies 
(CIRPAS) Twin Otter (http://www.cirpas.org/twinOtter.html) using the virtual disjunct 
eddy covariance method (Karl et al. 2012). Isoprene flux measurements from 

10 
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The worst ozone air quality in the SFNA typically occurs during summer months, where 
the interaction between geography, climate, and a mix of natural (biogenic) and 
anthropogenic emissions pose significant challenges to air quality progress. A 
combination of stable wind fields and recirculation patterns generated by daytime 
upslope and nighttime downslope flows from the mountains located to the west (Coast 
Range) and east (Sierra Nevada), tend to confine and trap emissions and the pollutants 
near the surface (See section 2.4 for details on meteorological conditions conducive to 
ozone production in SFNA). The anthropogenic NOx and ROG emissions from the 
urban Sacramento area and biogenic ROG emissions from the Sierra foothills coupled 
with the hot and dry summertime weather conditions facilitate rapid ozone production in 
the region. During ozone episodes within the Sacramento Metro area, the most 
important transport pattern is toward the northeast and the foothills within the 
Sacramento area itself. Due to the general daytime flow pattern from west to east, as 
well as the time needed for photochemical processes to occur, the highest ozone mixing 
ratios in the Sacramento region generally occur in the afternoon in the downwind, 
eastern portion of the region, near Folsom. 

LaFranchi et al. (2011), and the references therein, characterized the production and 
evolution of ozone in the Sacramento region as a Lagrangian air parcel that produces 
peak ozone levels downwind of the urban city center in the eastern portion of the region 
(e.g., Folsom). Due to a prevailing northeast wind flow in the region (U.S. EPA, 2012), 
the ozone plume is diluted as it migrates farther away from the urban core and 
downwind into the Sierra foothills (located to the east/northeast). The transport of 
ozone precursor emissions from the urban Sacramento area dominates the ozone 
production in the downwind Sierra foothill area, where ozone levels are heavily 
dependent upon the proximity to the upwind urban source. When compared to the 
location of peak ozone production shortly downwind from the urban Sacramento area, 
the ozone levels are relatively lower in the downwind foothills area due to its farther 
proximity from the upwind anthropogenic NOx sources. 

The air quality planning in the SFNA is led by the Sacramento Metro Air Quality 
Management District (www.AirQuality.org). Four other air districts also participate in air 
planning and management in the area. The Yolo-Solano Air Quality Management 
District (AQMD) (www.ysagmd.org) has jurisdiction over Yolo County and the SFNA 
portion of Solano County. Feather River AQMD (www.fragmd.org) has jurisdiction over 
Sutter and Yuba counties, including the south Sutter County portion of the SFNA. 
Placer County Air Pollution Control District (APCD) (www.placer.ca.gov/apcd) has 
jurisdiction over Placer County, as EI Dorado County AQMD 
(www.edcgov.us/AirQualityManagement) does over its county. These five air districts 
along with the California Air Resources Board (CARB) operate an extensive network of 
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Appendix B-3  Modeling Protocol 

Document Title:  

Photochemical Modeling Protocol – Photochemical Modeling for the 8-Hour Ozone and 
Annual/24-hour PM2.5 State Implementation Plans 

Document Description: 

This document provides details and formalizes the procedures for conducting the 
photochemical modeling that forms the basis of the attainment demonstration. The 
protocol is intended to communicate up front how the model attainment test will be 
performed. In addition, the protocol discusses analyses that help corroborate the 
findings of the model attainment test. 
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aI., 2014; Dennis et al., 2008; Ensberg, et aI., 2013; Hakami, et aI., 2004a, 2004b; Hu et 
aI., 2012, 2014a, 2014b; Jackson, et aI., 2006; Jin et aI., 2008, 2010b; Kelly, et aI., 
2010b; Lane et aI., 2008; Liang and Kaduwela, 2005; Livingstone et aI., 2009; Lin et aI., 
2005; Napelenok, 2006; Pun et aI., 2009; Tonse et aI., 2008; Ying et aI., 2008a, 2008b; 
Zhang et aI., 2010; Zhang and Ying, 2011). 

The SAPRC07 mechanism has been fully reviewed by four experts in the field through 
an ARB funded contract. These reviews can be found at 
http://www.arb.ca.gov/research/reactivity/rsac.htm . Dr. Derwent's (2010) review 
compared ozone impacts of 121 organic compounds calculated using SAPRC07 and 
the Master Chemical Mechanism (MCM) v 3.1 and concluded that the ozone impacts 
using the two mechanisms were consistent for most compounds. Dr. Azzi (2010) used 
SAPRC07 to simulate ozone formation from isoprene, toluene, m-xylene, and 
evaporated fuel in environmental chambers performed in Australia and found that 
SAPRC07 performed reasonably well for these data. Dr. Harley discussed implementing 
the SAPRC07 mechanism into 3-D air quality models and brought up the importance of 
the rate constant of N02 + OH. This rate constant in the SAPRC07 mechanism in 
CMAQv5.0.2 has been updated based on new research (Mollner et aI., 2010). Dr. 
Stockwell (2009) compared individual reactions and rate constants in SAPRC07 to two 
other mechanisms (CB05 and RADM2) and concluded that SAPRC07 represented a 
state-of-the-science treatment of atmospheric chemistry. 

5.2.4 Aerosol Module 

The aerosol mechanism with extensions version 6 with aqueous-phase chemistry (AE6-
AQ) will be utilized for all SIP modeling. When coupled with the SAPRC07 chemical 
mechanism, AE6-AQ simulates the formation and evaporation of aerosol and the 
evolution of the aerosol size distribution (Foley et aI., 2010). AE6-AQ includes a 
comprehensive, yet computationally efficient, inorganic thermodynamic model 
ISORROPIA to simulate the physical state and chemical composition of inorganic 
atmospheric aerosols (Fountoukis and Nenes, 2007). AE6-AQ also features the 
addition of new PM25 species, an improved secondary organic aerosol (SOA) formation 
module, as well as new treatment of atmospheric processing of primary organic aerosol 
(Appel et aI., 2013; Carlton et aI., 2010; Simon and Bhave, 2011). These updates to 
AE6-AQ in CMAQv5.0.2 continue to represent state-of-the-art treatment of aerosol 
processes in the atmosphere (Brown et aI., 2011). 
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used in the scientific community. In addition to inorganic gases and VOCs, BCs were 
extracted for aerosol species including elemental carbon, organic matter, sulfate, soil 
and nitrate. MOZART has been extensively peer-reviewed and applied in a range of 
studies that utilize its output in defining BCs for regional modeling studies within 
California and other regions of the U.S. (e.g., Avise et aI., 2008; Chen et aI., 2008, 
2009a, 2009b; Fast et aI., 2014; Jathar et aI., 2015). 
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Figure 5-3. Comparison of MOZART (red) simulated CO (left), ozone (center), and PAN 
(right) to observations (black) along the DC-8 flight track. Shown are mean (filled 
symbol), median (open symbols), 10th and 90th percentiles (bars) and extremes (lines). 
The number of data points per 1-km wide altitude bin is shown next to the graphs. 
Adapted from Figure 2 in Pfister et al. (2011). 

In particular, MOZART version 4 (MOZART-4) was recently used in a study 
characterizing summertime air masses entering California from the Pacific Ocean 
(Pfister et aI., 2011). In their work, Pfister et al. (2011) compared MOZART-4 simulation 
results to measurements of CO, ozone, and PAN made off the California coast during 
the ARCTAS-CARB airborne field campaign (Jacob et aI., 2010) and showed good 
agreement between the observations and model results (see Figure 5-3). 
The specific MOZART simulations to be utilized in this modeling platform are the 
MOZART4-GEOS5 simulations by Louisa Emmons (NCAR) for the years 2012 and 
2013, which are available for download at http://www.acom.ucar.edu/wrf
chem/mozart.shtm l. These simulations are similar to those of Emmons et al. (2010), but 
with updated meteorological fields. Boundary condition data will be extracted from the 
MOZART-4 output and processed to CMAQ model ready format using the 
"mozart2camx" code developed by the Rambol-Environ Corporation (available at 
http://www.camx.com/download/support-software.aspx). The final BCs represent day
specific mixing ratios, which vary in both space (horizontal and vertical) and time (every 
six hours). 
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of the bulk sample, a method for apportioning this bulk mass to individual PM 25 

components is the first step towards determining the best emissions controls strategies 
to reach NAAQS levels in a timely manner. 

The FRM measurement protocol finds its roots in the past epidemiological studies of 
health effects associated with PM25 exposure. It is upon these studies that the NAAQS 
are based. The FRM protocol is sufficiently detailed so that results might be easily 
reproducible and involves the measurement of filter mass before and after sampling 
together with equilibrating at narrowly defined conditions. Filters are equilibrated for 
more than 24 hours at a standard relative humidity between 30 and 40% and 
temperature between 20 and 23 DC. Due to the sampler construction and a lengthy filter 
equilibration period, FRM measurements are subjected to a number of known positive 
and negative artifacts. FRM measurements do not necessarily capture the PM25 

concentrations in the atmosphere and can differ substantially from what is measured by 
speciation monitors including the Speciation Trends Network (STN) monitors (see 
http://www.epa.gov/ttnamti1/specgen.html for more details). Nitrate and semi-volatile 
organic mass can be lost from the filter during the equilibration process, and particle 
bound water associated with hygroscopic species like sulfate provides a positive 
artifact. These differences present an area for careful consideration when one attempts 
to utilize speciated measurements to apportion the bulk FRM mass to individual 
species. Given that (1) attainment status is currently dependent upon FRM 
measurements and (2) concentrations of individual PM 25 species need to be considered 
in order to understand the nature of and efficient ways to ameliorate the PM 25 problem 
in a given region, a method has been developed to speciate bulk FRM PM25 mass with 
known FRM limitations in mind. This method is referred to as the measured Sulfate, 
Adjusted Nitrate, Derived Water, Inferred Carbonaceous material balance approach or 
"SANDWICH" (Frank, 2006). SANDWICH is based on speciated measurements from 
other (often co-located) samplers, such as those from STN, and the known sampling 
artifacts of the FRM. The approach strives to provide mass closure, reconciliation 
between speciated and bulk mass concentration measurements, and the basis for a 
connection between observations, modeled PM 25 concentrations, and the air quality 
standard (U.S. EPA, 2014). 

The main steps in estimating the PM25 composition are as follows: 

(1) Calculate the nitrate retained on the FRM filter using hourly relative 
humidity and temperature together with the STN nitrate measurements, 

The FRM does not retain all of the semi-volatile PM25 mass, and at warmer 
temperatures, loss of particulate nitrate from filters has been commonly observed 
(Chow et aI., 2005). In order to estimate how much nitrate is retained on the FRM filter, 

39 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-83 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-84 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-85 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-86 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-87 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-88 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-89 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-90 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-91 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-92 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-93 

 

http://www.epa.gov/scram001/modelingapps_mats.htm


Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-94 

Avise, J., Chen, J., Lamb, B., Wiedinmyer, C., Guenther, A, Salathe, E., and Mass, C., 
2009, Attribution of projected changes in summertime US ozone and PM25 

concentrations to global changes, Atmospheric Chemistry and Physics, 9, 1111-1124. 

Azzi, M., White, S.J., Angove, D.E., Jamie, I. M., and Kaduwela, A, 2010, Evaluation of 
the SAPRC-07 mechanism against CSIRO smog chamber data, Atmospheric 
Environment, 44, 1707-1713. 

Baker, K. R., Carlton, A G., Kleindienst, T. E., Offenberg, J. H., Beaver, M. R., Gentner, 
D. R., Goldstein, A H., Hayes, P. L., Jimenez, J. L., Gilman, J. B., de Gouw, J. A., 
Woody, M. C., Pye, H. O. T., Kelly, J. T., Lewandowski, M., Jaoui, M., Stevens, P. S., 
Brune, W. H., Lin, Y.-H., Rubitschun, C. L., and Surratt, J. D.: Gas and aerosol carbon 
in California: comparison of measurements and model predictions in Pasadena and 
Bakersfield, Atmos. Chem. Phys., 15,5243-5258, doi:1 0.5194/acp-15-5243-2015, 2015. 

Bao, J.W., Michelson, SA, Persson, P.O.G., Djalalova, I.v., and Wilczak, J.M., 2008, 
Observed and WRF-simulated low-level winds in a high-ozone episode during the 
Central California Ozone Study, Journal of Applied Meteorology and Climatology, 47(9), 
2372-2394. 

Binkowski, F.S. and Roselle, S.J., 2003, Models-3 Community Multiscale Air Quality 
(CMAQ) model aerosol component, 2. Model description, Journal of Geophysical 
Research, 108, 06, doi:10.1029/2001jd001409. 

Borge, R., Lopez, J., Lumbreras, J., Narros, A., and Rodriguez, E., 2010, Influence of 
boundary conditions on CMAQ simulations over the Iberian Peninsula, Atmospheric 
Environment, 44, 2681-2695 (doi:1 0.1 016/j.atmosenv.201 0.04.044). 

Boylan, J.W., Russell, A.G., (2006), PM and light extinction model performance metrics, 
goals, and criteria for three-dimensional air quality models. Atmospheric Environment 
40, 4946-4959. 

Brown, N., Allen,D.T., Amar, P., Kallos, G., McNider, R., Russell, AG., and Stockwell, 
W.R., 2011, Final report: Fourth peer review of the CMAQ model, Submitted to 
Community Modeling and Analysis System Center, The University of North Carolina at 
Chapel Hill. 

Byun, D.W. and Ching, J.K.S., 1999, Science Algorithms of the EPA Models-3 
Community Multiscale Air Quality (CMAQ) Modeling System, EPA/600/R-99/030, 
available at http://www.epa.gov/AMD/CMAQ/CMAQscienceDoc.html 

Byun, D.W. and Schere, K.L., 2006, Review of the governing equations, computational 
algorithms, and other components of the Models-3 Community Multiscale Air Quality 
(CMAQ) modeling system, Applied Mechanics Review, 59, 51-77. 

51 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-95 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-96 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-97 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-98 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-99 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-100 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-101 

 
 

 

 

 

  

 

 

http://www.aqmd.gov/home/library/clean-air-plans/air-quality-mgt-plan/2007-air-quality-management-plan
http://www.aqmd.gov/home/library/clean-air-plans/air-quality-mgt-plan/2007-air-quality-management-plan
http://www.aqmd.gov/home/library/clean-air-plans/air-quality-mgt-plan/final-2012-air-quality-management-plan
http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm
http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_PM25_2008.htm
http://www.valleyair.org/Air_Quality_Plans/PM25Plans2012.htm
http://www.valleyair.org/Air_Quality_Plans/PM25Plans2012.htm
http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm
https://www.arb.ca.gov/planning/sip/planarea/sacsip/sacplanozone2009.pdf


Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-102 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-103 

 

 

u.s. EPA, 2005, Technical Support Document for the Final Clean Air Interstate Rule, Air 
Quality Modeling, prepared by the U.S. EPA Office of Air Quality Planning and 
Standards, RTP, NC. 

U.S. EPA, 2007, Guidance on the Use of Models and Other Analyses for Demonstrating 
Attainment of Air Quality Goals for Ozone, PM2.5, and Regional Haze, EPA-454/B07-
002. 

U.S. EPA, 2010, Air Quality Modeling Technical Support Document: Light-Duty Vehicle 
Greenhouse Gas Emission Standards Final Rule, EPA Report 454/4-10-003. 

U.S. EPA, (2011 a), Air Quality Modeling Final Rule Technical Support Document, 
http://www.epa.gov/airquality/transport/pdfs/AQModeling.pdf, Research Triangle Park, 
North Carolina. 

U.S. EPA, (2011 b), Air Quality Modeling Technical Support Document: Final EGU 
NESHAP (EPA-454/R-11-009), Research Triangle Park, North Carolina. 

U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality 
Goals for Ozone, PM2.5 and Regional Haze, available at 
http://www.epa.gov/scram001/guidance/guidelDraft 03-PM-RH Modeling Guidance-
2014.pdf 

U.S. EPA. 1991. Guideline for Regulatory Application of the Urban Airshed Model. 
EPA-450/4-91-013. Found at http://www.epa.gov/ttn/scram/guidance_sip.htm 

UNC, 2010, Operational Guidance for the Community Multiscale Air Quality (CMAQ) 
Modeling System Version 4.7.1., available at 
http://www.cmascenter.org/help/model docs/cmag/4.7.1/CMAQ 4.7.1 OGD 28june10. 
J29f. 

Vijayaraghavan, K., Karamchadania, P., and Seigneur, C., 2006, Plume-in-grid 
modeling of summer air pollution in Central California, Atmospheric Environment, 40, 
5097-5109. 

Vizuete, W., Jeffries, H.E., Tesche, T.W., Olaguer, E., Couzo, E., 2011. Issues with 
Ozone Attainment Methodology for Houston, TX. Journal of the Air and Waste 
Management Association 61 (3), 238-253. 

Wilczak, J. M., Djalalova, I., McKeen, S., Bianco, L., Bao, J., Grell, G, Peckham, S., 
Mathur, R., McQueen, J., and Lee, P., 2009, Analysis of regional meteorology and 
surface ozone during the TexAQS II field program and an evaluation of the NMM-CMAQ 
and WRF-Chem air quality models, Journal of Geophysical Research, 114, DOOF14, 
doi:1 0.1 029/2008JD011675. 

60 

http://www.epa.gov/scram001/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.cmascenter.org/cmaq/documentation/4.7.1/Operational_Guidance_Document.pdf


Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-104 

  



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix B: Photochemical Modeling 

Page B-105 

 

Appendix B-4  Modeling Attainment Demonstration 

Document Title:  

Modeling Attainment Demonstration – Photochemical Modeling for the 8-Hour Ozone 
State Implementation Plan in the Sacramento Federal Non-attainment Area (SFNA) 

Document Description: 

This document summarizes the findings of the model attainment demonstration for the 
0.075 ppm (or 75 ppb) 8-hour ozone standard in the Sacramento Federal 8-hour ozone 
Non-attainment Area (SFNA), which forms the scientific basis for the SFNA 2016 8-hour 
ozone SIP.  
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1. INTRODUCTION 
The purpose of this document is to summarize the findings of the model attainment 
demonstration for the 0.075 ppm (or 75 ppb) 8-hour ozone standard in the Sacramento 
Federal 8-hour ozone Non-attainment Area (SFNA), which forms the scientific basis for 
the SFNA 2016 8-hour ozone SIP. The 75 ppb standard was promulgated by the U.S. 
EPA in 2008 and became effective in 2010. Currently, the SFNA is designated as a 
severe ozone non-attainment area for this standard and is mandated to demonstrate 
attainment of the standard by 2026. 

Findings from the model attainment demonstration are summarized in terms of three 
sub-regions within the SFNA: 1) Western SFNA (Yolo, Solano and southwest portion of 
Sacramento counties), 2) Central SFNA (Most of Sacramento and western portion of 
Placer counties), and 3) Eastern SFNA (Placer and EI Dorado counties). These three 
sub-regions are characterized by distinct features in terms of geography, meteorology, 
and air quality as described in Section 2 of the Photochemical Modeling Protocol 
Appendix. The general approach utilized in the attainment demonstration is described 
in Section 2, while the remaining sections discuss the meteorological modeling (Section 
3), the emissions inventory (Section 4), and the photochemical modeling and results 
(Sections 5 and 6). A more detailed description of the modeling and development of the 
model-ready emissions inventory is presented in the Photochemical Modeling Protocol 
Appendix. 

2. APPROACH 
This section describes the Air Resources Board's (ARB's) procedures, based on U.S. 
EPA guidance 1 , for projecting ozone Design Values (DVs) to the future using model 
output and a Relative Response Factor (RRF) approach in order to show future year 
attainment of the 0.075 ppm 8-hour ozone standard. 

2.1. METHODOLOGY 
The U.S. EPA modeling guidance 1 outlines the approach for utilizing models to predict 
future attainment of the 0.075 ppm 8-hour ozone standard. Consistent with the previous 
modeling guidance2

, which was utilized in the most recent 8-hour ozone SIPs in 

1 U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality 
Goals for Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guidelDraft 03-PM-RH Modeling Guidance-
2014.pdf 
2 U.S. EPA, 2007. Guidance on the Use of Models and Other Analyses for 
Demonstrating Attainment of Air Quality Goals for Ozone, PM25 , and Regional Haze. 
EPA-454/B07-002, 2007, available at 
https://www.epa.gov/ttn/scram/guidance/guide/fi na 1-03-pm-rh-g uidance. pdf 
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4. EMISSIONS 
The emissions inventory used in this modeling was based on the most recent inventory 
submitted to the U.S. EPA, with base year 2012 
(http://www.arb.ca.gov/planning/sip/2012iv/2012iv.htm). For a detailed description of 
the emissions inventory, updates to the inventory, and how it was processed from the 
planning totals to a gridded inventory for modeling, see the Modeling Emissions 
Inventory Appendix. 

4.1 EMISSIONS SUMMARIES 
Table 8 summarizes the 2012, 2022 and 2026 SFNA anthropogenic emissions used in 
this work. Overall, anthropogenic NOx was projected to decrease -45% by 2022 (from 
104 tpd to 56.8 tpd) and -55% by 2026 (from 104 tpd to 47.3 tpd) when compared to 
2012 emissions levels. In contrast, anthropogenic ROG was projected to decrease -23 
% by 2022 (from 109.8 tpd to 84.7 tpd) and -26 % by 2026 (from 109.8 tpd to 81.7 tpd). 

Table 8. SFNA Summer Planning Emissions for 2012, 2022 and 2026 (tons/day). 

NOx ROG 

Source 2012 2022 2026 2012 2022 2026 
Category % % % % 

[tpd] [tpd] 
diff 

[tpd] 
diff 

[tpd] [tpd] 
diff 

[tpd] 
diff 

Stationary 9.2 7.6 -17 7.6 -17 20.6 21.9 6 22.1 7 

Area 2.7 2.1 -22 2.1 -22 28.5 29.5 4 30.4 7 

On-Road 
62 24.5 -60 17.7 -71 35 15.6 -55 13.3 -62 

Mobile 

Other 
30.1 22.6 -25 19.9 -34 25.7 17.7 -32 15.9 -39 

Mobile 

Total 104 56.8 -45 47.3 -55 109.8 84.7 -23 81.7 -26 

# % diff denotes percent difference with respect to 2012 emission levels. 

Monthly biogenic ROG totals for 2012 within the SFNA are shown in Figure 10 (note 
that the same biogenic emissions were used in 2012, 2022 and 2026 modeling). 
Throughout the summer, biogenic ROG emissions ranged from -450 tpd in May to over 
900 tpd in July and August, with the difference in emissions primarily due to differences 
in temperature, solar radiation, and leaf area from month-to-month. 

30 
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Appendix B-5  Modeling Emissions Inventory 

Document Title:  

Modeling Emission Inventory for the 8-Hour Ozone State Implementation Plan in the 
Sacramento Non-Attainment Area 

Document Description: 

This document describes how the base and future year gridded photochemical 
modeling emissions inventory are prepared. 
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model (ARB-PTSD, 2011) These traffic lanes were estimated from three 

different sources: 

a. National Waterway Network 
b. The Ship Traffic, Energy and Environment Model 
c. Automated instrumentation system (AIS) telemetry data collected in 2007 

2.3.5. Spatial Allocation of On-road Motor Vehicles: The spatial allocation of 

on-road motor vehicles is based on DTIM as described in Section 3.4. 

2.3.6. Spatial Allocation of Biogenic Emissions: As described in Section 3.5, 

gridded biogenic emissions are derived using the Model of Emissions of 

Gases and Aerosols from Nature (MEGAN). MEGAN utilizes gridded 

emission factor and plant functional type data, adjusted by local 

meteorological conditions and satellite derived leaf area data, to estimate 

hourly biogenic emissions within each grid cell of the modeling domain. More 

details about MEGAN can be found at http://lar.wsu.edu/megan/. 

2.4. Speciation Profiles 

ARB's emission inventory lists the amount of pollutants discharged into the atmosphere 

by source in a certain geographical area during a given time period. It currently 

contains estimates for CO, NH3, NOx, SOx, total organic gases (TOG) and particulate 

matter (PM). CO and NH3 are single species; NOx emissions are composed of NO, 

N02 and HONO; and SOx emissions are composed of S02 and S03. Emissions of 

TOG and PM for many sources can actually contain over hundreds of different chemical 

species, and speciation is the process of disaggregating these inventory pollutants into 

individual chemical species components or groups of species. ARB maintains and 

updates such species profiles for organic gases (OG) and PM for a variety of source 

categories. 

Photochemical models simulate the physical and chemical processes in the lower 

atmosphere, and include all emissions of the important classes of chemicals involved in 

23 
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species for PM25 , PM10 and total PM. PM chemical speciation profiles may also vary for 

different PM size fractions even for the same emission source. PM size profiles and 

speciation profiles are typically generated based on source testing data. In most 

previous source testing studies aimed at determining PM chemical composition, filter

based sampling techniques were used to collect PM samples for chemical analyses. 

The organic gas profiles and PM profiles used in the emission inventory are available 

for download from the ARB's web site at: http://www.arb.ca.gov/ei/speciate/speciate.htm 

Each process or product category is keyed to one of the OG profiles and one of the PM 

profiles. Also available for download from ARB's web site is a cross-reference file that 

indicates which OG profile and PM profile are assigned to each category in the 

inventory. The inventory source categories are represented by an 8-digit source 

classification code (SCC) for point sources, or a 14-digit emission inventory code (EIC) 

for area and mobile sources. Some of the organic gas profiles and PM profiles related 

to motor vehicles, ocean going vessels, and fuel evaporative sources vary by the 

inventory year of interest, due to changes in fuel composition, vehicle fleet composition 

and diesel particulate filter (DPF) requirements over time. Details can be found in ARB's 

documentation of heavy-duty diesel vehicle exhaust PM speciation profiles (ARB, 

2011 ). 

Research studies are conducted regularly to improve ARB's speciation profiles. These 

profiles support ozone and PM modeling studies but are also designed to be used for 

aerosol and regional toxics modeling. The profiles are also used to support other health 

or welfare related modeling studies where the compounds of interest cannot always be 

anticipated. Therefore, speciation profiles need to be as complete and accurate as 

possible. ARB has an ongoing effort to update speciation profiles as data become 

available, such as the testing of emission sources or surveys of product formulations. 

New speciation data generally undergo technical and peer review, and updating of the 

profiles is coordinated with users of the data. The recent addition to ARB's speciation 

profiles include: 

25 
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Kernel Emissions) modeling system (https://www.cmascenter.org/smoke/). 

Improvements to SMOKE were recently implemented under ARB contract for version 

4.0 of SMOKE (Baek, 2015). 

Inputs for SMOKE are annual emissions totals from CEPAM and information for 

allocating to temporal, chemical, and spatial resolutions. Temporal inputs for SMOKE 

are screened for missing or invalid temporal codes as discussed in Section 4.1. 

Temporal allocation of emissions using SMOKE involves the disaggregation of annual 

emissions totals into monthly, day of week, and hour of day emissions totals. The 

temporal codes from Table 3 and Table 4 are reformatted into an input-ready format as 

explained in the SMOKE user's manual. Chemical speciation profiles, as described in 

Section 2.4, and emissions source cross-reference files used as inputs for SMOKE are 

developed by ARB staff. SMOKE uses the files for the chemical speciation of NOx, 

SOx, TOG and PM to species needed by photochemical air quality models. 

Emissions for area sources are allocated to grid cells as defined by the modeling grid 

domain defined in Section 1.4. Emissions are spatially disaggregated by the use of 

spatial surrogates as described in Section 2.3. These spatial surrogates are converted 

to a SMOKE-ready format as described in the SMOKE user's manual. Emissions for 

point sources are allocated to grid cells by SMOKE using the latitude and longitude 

coordinates reported for each stack. 

3.4. Estimation of On-road Motor Vehicle Emissions 

The EMFAC emissions model is used by ARB to assess emissions from on-road 

vehicles including cars, trucks, and buses in California, and to support air quality 

planning efforts to meet the Federal Highway Administration's transportation planning 

requirements. EMFAC is designed to produce county-level, average-day estimates. As 

a result, these estimates must be disaggregated spatially and temporally into gridded, 

hourly estimates for air quality modeling. 

The general methodology used to disaggregate EMFAC emission estimates is a two

step approach. The first step uses the Direct Travel Impact Model (DTIM4) (Systems 

Applications Inc., 2001) to produce gridded, hourly emission estimates. The second 

29 
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Appendix C  VMT Offset Demonstration 

Appendix C.1 Background 

In 1979, United States Environmental Protection Agency (USEPA) established a 
primary health-based national ambient air quality standard (NAAQS) for ozone at 0.12 
parts per million (ppm) averaged over a 1-hour period (44 FR 8220). The Clean Air Act 
(CAA), as amended in 1990, classified areas that had not yet attained that standard, 
based on the severity of their ozone problem, ranging from Marginal to Extreme. 
Extreme areas were provided the most time to attain, until November 15, 2010, but 
were also subject to the most stringent requirements. In particular, Severe and Extreme 
areas were subject to CAA Section 182(d)(1)(A), which requires state implementation 
plans to adopt “specific enforceable transportation control strategies and transportation 
control measures to offset any growth in vehicle miles traveled or numbers of vehicle 
trips in such area….” USEPA designated the Sacramento Federal Nonattainment Area 
(SFNA) as Severe on April 25, 1995 (60 FR 20237), and thus the Sacramento 
Metropolitan area was subject to this requirement. The USEPA has historically 
interpreted this provision of the CAA (now called “Vehicle  iles Traveled (V T) 
emissions offset requirement”) to allow areas to meet the requirement by demonstrating 
that emissions from motor vehicles decline each year through the attainment year (57 
FR 13521) 

In 1997, USEPA replaced the 1-hour ozone standard with an 8-hour standard of 0.08 
ppm (62 FR 38856). The USEPA promulgated rules implementing this standard with the 
“Phase 1” rule issued on April 30, 2004 (69 FR 23951), and the Phase 2 rule issued on 
November 29, 2005 (70 FR 71612). These implementation rules required that areas 
classified as Severe or Extreme under the 1997 8-hour standard would also be subject 
to the VMT offset requirement. 

In 2008, USEPA revised the 8-hour ozone NAAQS to a level of 0.075 parts per million 
(73 FR16436). The SFNA was designated as non-attainment for the 2008 standard on 
May 21, 2012 and classified as severe (77 FR 30087), making the SFNA subject to the 
requirements of CAA Section 182(d)(1)(A) for the 2008 8-hour ozone NAAQS.  

Appendix C.2 USEPA Guidance on VMT Offset Requirement 

In August 2012, USEPA issued guidance titled “Implementing Clean Air Act Section 
182(d)(1)(A): Transportation Control Measures and Transportation Control Strategies to 
Offset Growth in Emissions  ue  to Growth in Vehicle  iles Travelled”. Among other 
things, USEPA’s guidance states that both “transportation control measures” and 
“transportation control strategies” (TCS) are eligible to offset growth in emissions due to 
growth in VMT. The USEPA’s guidance indicates that TCSs, which are not defined in 
the CAA or USEPA regulation, include technology improvements such as vehicle 
technology improvements, motor vehicle fuels, motor vehicle inspection and 
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maintenance programs, and other control strategies that are transportation-related. 
USEPA’s revised guidance sets forth a method to calculate the actual growth in VOC 
emissions due to growth in VMT. Essentially, the state would compare projected 
attainment year emissions assuming no new control measures and no VMT growth with 
projected actual attainment year emissions (including new control measures and VMT 
growth). If the first number is higher than the second, the new TC s and TCS’s are 
sufficient and no additional transportation control measures or strategies would be 
required. If the first number is lower, additional transportation control measures and 
transportation control strategies are required. As a practical matter, the state must add 
the measures and re-calculate emissions until it demonstrates that the TC s and TCS’s 
are sufficient to offset the growth in VMT. The new measures must beclearly identified 
and distinguished from the measures included in the initial calculations for the base 
year. 

In addition, the guidance recommends that the base year used in the demonstration 
should be the base year used in the attainment demonstration for the ozone standard. 
To address USEPA’s guidance, 2012 is used in this demonstration as the base year for 
the 2008 8-hour standard.  

Appendix C.3 Transportation Control Strategies and Transportation Control 
Measures 

By listing them separately, the CAA Section 182(d)(1)(A) differentiates between 
transportation control strategies (TCS) and transportation control measures (TCM), and 
thus provides for a wide range of strategies and measures as options to offset growth in 
emissions from VMT growth. In addition, the example TCMs listed in CAA Section 
108(f)(1)(A) include measures that reduce emissions by reducing VMT, reducing tailpipe 
emissions, and removing dirtier vehicles from the fleet. California’s motor vehicle control 
program includes a variety of strategies and measures, including new engine standards 
and in-use programs (e.g., smog check, vehicle scrap, fleet rules, and idling 
restrictions). There were no local TCMs built into the transportation model used to 
generate emissions. The only TCM moving forward is spare the air. That program was 
also not built into the transportation model, but since it is implemented by the air 
district’s, they opted to include it in the SIP.  

Based on the provisions in CAA Section 182(d)(1)(A) and the clarifications provided in 
the USEPA guidance, any combination of transportation control strategies and TCMs 
may be used to meet the requirement to offset growth in emissions resulting from VMT 
growth. Since 1990 when this requirement was established, California has adopted 
more than sufficient enforceable transportation strategies and measures to meet the 
requirement to offset the growth in emissions from VMT growth. A list of the state’s 
mobile source control program adopted since 1990 is provided as part of the 
Reasonably Available Control Measure Evaluation (Appendix E). Section 7.2, State and 
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Federal Control Measures, discusses how state and federal regulations will produce 
increasing emission reduction benefits from now until 2024 and beyond, as the 
regulated fleets are retrofitted, and as older and dirtier portions of the fleets are replaced 
with newer and cleaner models at an accelerated pace. 

Appendix C.4 Emissions due To VMT Growth 

As discussed above, the USEPA guidance provides a recommended calculation 
methodology to determine if sufficient TCSs and TCMs have been adopted and 
implemented to offset the growth in emissions due to growth in VMT. Any increase in 
emissions solely from VMT increases in the future attainment year from the base year 
would need to be offset. In addition, the EPA guidance recommends that the analysis 
include a calculation showing the emissions levels if VMT had remained constant from 
the base year to the future attainment year. As discussed earlier, the analysis compares 
the projected attainment year emissions assuming no new control measures and no 
VMT growth with projected actual attainment year emissions (including new control 
measures and VMT growth). If the second number is lower than the first, the new 
measures are adequate and no additional transportation control measures or strategies 
would be required. 

Appendix C.5 Methodology 

The following calculations are based on the USEPA guidance recommended calculation 
methodology. The attainment demonstration for the 8-hour ozone standard uses 2012 
as the base year and 2024 is the attainment year. 

Analysis Tool 

This analysis uses California’s approved motor vehicle emissions model, E FAC.  

The EMFAC model estimates the emissions from two combustion processes: running 
exhaust and start exhaust, and four evaporative processes: hot soak, running losses, 
diurnal, and resting losses. 

Emissions from running exhaust, start exhaust, hot soak, and running losses are a 
function of how much a vehicle is driven. Emissions from these processes are directly 
related to VMT, trips, and starts. These processes are included in the calculation of the 
emissions levels used in the VMT offset demonstration. Emissions from resting loss and 
diurnal loss processes are not related to VMT, trips or vehicle starts and are not 
included in the analysis because these emissions occur whether or not the vehicle 
makes a trip (i.e., a start). 

EMFAC combines trip-based VMT from the regional transportation planning agencies, 
starts data based on household travel surveys, and vehicle population data from the 
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California Department of Motor Vehicles with corresponding emission rates to calculate 
emissions1. 

With the EMFAC model, the calculation of emissions growth and whether it is offset is 
simplified to a comparison of future year emissions with “no growth” in V T or new 
control strategies to future emissions with VMT growth and new control strategies. This 
follows USEPA’s 2012 guidance. 

Analysis Using 2012 as the Base Year for the 2008 8-hour Ozone Standard with 
Attainment Year of 2024. 

Step 1. Provide the emissions level for the base year. 

The following table shows the VOC emissions, VMT, starts, and vehicle population for 
calendar year 2012 from the EMFAC2014 model. 

Summary of 2012 Base Year 
 

VMT 
(thousand miles/day) 

Starts  
(thousands/day) 

Vehicle  
Population 
(thousands) 

VOC 
Emissions* 

(tons/day) 

2012 Base Year 60,570 11,739 1,849 28 

* Does not include diurnal or resting loss emissions. 

Step 2. Calculate three emissions levels in the attainment year. 

For the attainment year, 

(1) Calculate emissions level with the motor vehicle control program frozen at 
2012 levels and with projected VMT, starts, and vehicle population for the 
attainment year. This represents what the emissions in the attainment year 
would have been if transportation control strategies and TCMs had not 
been implemented after 2012; 

(2) Calculate emissions level with the motor vehicle control program frozen at 
2012 levels and assuming VMT, starts, and vehicle population do not 
increase from 2012 levels; and 

(3) Calculate an emissions level that represents emissions with full 
implementation of all transportation control strategies and TCMs pre- and 
post-2012 and the projected VMT, starts, and vehicle population for the 
attainment year. 

                                            
1  More information on data sources can be found in the EMFAC technical document which is located 

on the web at: https://www.arb.ca.gov/msei/downloads/emfac2014/emfac2014-vol3-technical-
documentation-052015.pdf 

https://www.arb.ca.gov/msei/downloads/emfac2014/emfac2014-vol3-technical-documentation-052015.pdf
https://www.arb.ca.gov/msei/downloads/emfac2014/emfac2014-vol3-technical-documentation-052015.pdf
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Calculation 1. Calculate the emissions in the attainment year 

assuming no new measures since the base year, and including 

growth in VMT, starts, and vehicle population. 

To perform this calculation, California Air Resources Board (CARB) staff 
identified the on-road motor vehicle control programs adopted since 2012 and 
adjusted EMFAC2014 to reflect the VOC emissions levels in 2024 without the 
benefits of the post-2012 control programs. The projected VOC emissions are 
16 tons/day. 

Calculation 2. Calculate the emissions with no growth in VMT, starts, 

or vehicle population. 

In this calculation, the VOC emission levels in calendar year 2024 without benefit 
of the post 2012 control program are calculated. EMFAC2014 allows a user to 
input different VMT, starts, and vehicle population than default. For this 
calculation, EMFAC2014 was run without the benefit of the post 2012 control 
program for calendar year 2024 with the 2012 level of VMT of 60,569,748 miles 
per day, the 2012 level of starts at 11,739,339 per day, and the 2012 level of 
population at 1,849,178 vehicles. The VOC emissions associated with 2012 VMT, 
starts, and vehicle population in calendar year 2024 are 15 tons/day. 

Calculation 3. Calculate emission reductions with full Implementation 

of Transportation Control Strategies & TCMs. 

The VOC emission levels for 2024 assuming the benefits of the post-2012 motor 
vehicle control program and the projected VMT, starts, and vehicle population in 
2024 are calculated using EMFAC2014. The projected VOC emissions level is 11 
tons/day. VOC emissions for the three sets of calculations described above are 
summarized in the following table. 
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Summary of 2024 Attainment Year Emissions Levels 

* CY 2024 VMT based on the SACOG 2016 MTP  
** Does not include diurnal or resting loss emissions. 

As provided in the USEPA guidance, to determine compliance with the provisions of 
CAA Section 182(d)(1)(A), the emissions levels calculated in Calculation 3 should be 
less than the emissions levels in Calculation 2: 

VOC: 11 < 15 tons/day 
Appendix C.6 Summary 

The previous sections provide an analysis to demonstrate compliance with the 
provisions of CAA Section 182(d)(1)(A). To further illustrate the demonstration, Figure 
C-1 below shows graphically the emissions benefits of the motor vehicle control 
programs in offsetting VOC emissions due to increased VMT, starts, and vehicle 
population in the SFNA for the 2008 8-hour ozone standard (2012 base year). The left 

 
Description 

VMT* 
(miles/day, 
thousands) 

Starts 
(thousands/day) 

Vehicle 
Population 

(thousands) 

VOC 
Emissions** 
(tons/day) 

(1) 

Emissions with 
Motor Vehicle 
Control Program 
Frozen at 2012 
Levels.  
(VMT, starts and 
vehicle population 
at 2024 levels.) 

69,579 11,965 1,939 16 

(2) 

Emissions with 
Motor Vehicle 
Control Program 
Frozen at 2012 
Levels.  
(VMT, starts, and 
vehicle population 
at 2012 levels) 

60,570 11,739 1,849 15 

(3) 

Emissions with 
Full Motor Vehicle 
Control Program 
in Place. 
(VMT, starts and 
vehicle population 
at 2024 levels) 

69,579 11,965 1,939 11 
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bar (in purple) shows the emissions in the base year with base year controls. The three 
bars on the right in each figure show the emissions levels in the attainment year for the 
three calculations identified above: the red bar shows attainment year emissions with 
base year controls and attainment year VMT, starts, and vehicle population at 2024 
levels (calculation 1), the green bar shows attainment year emissions with base year 
controls, VMT, starts, and vehicle population at 2012 levels (calculation 2), and the blue 
bar shows attainment year emissions with attainment year controls, VMT, starts, and 
vehicle population at 2024 levels (calculation 3). Based on the USEPA guidance, if the 
blue bar (calculation 3) is lower than the green bar (calculation 2), then the identified 
transportation control strategies and TCMs are sufficient to offset the growth in 
emissions. 

Figure C-1. VOC Emissions* from On-Road Mobile Sources in the SFNA (2012 
Base Year) 

 
 * Does not include resting or diurnal loss emissions 
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Appendix D  Reasonable Further Progress Calculation 

 

Year 2012 2018 2021 2024
1. VOC (with existing measures from CEPAM 1.04)B 110.2 91.0 86.8 84.4
2. VOC ERCsC 5 5 5
3. VOC plus ERCs (Line 1+Line2) 110.2 96.0 91.8 89.4
4. Required  % change since previous milestone year (VOC or Nox) 18% 9% 9%
5. Required % change since 2012 (VOC or Nox) 18% 27% 36%
6. Target VOC levels ((1-Line4)*previous milestone year Line6 (except 
110.2 for 2018) 90.3 82.2 74.8
7. Shortfall (-)/Surplus (+) in VOC reductions needed to meet target 
(Line3 - Line6) -5.7 -9.6 -14.6
8. Shortfall (-)/Surplus (+) in VOC reductions needed to meet target, % 
((Line7)/110.2*100%) -5.2% -8.7% -13.2%
9. VOC reductions since 2012 used for contingency in this milestone 
year, % 0% 0% 0%
10. VOC reductions shortfall previously provided by Nox substitution, % 
(sum of previous milestone year Line 20) 0% 5.2% 8.7%
11. Actual VOC reduction Shortfall (-)/Surplus (+), % (Line8 + Line10) -5.2% -3.5% -4.5%

Year 2012 2018 2021 2024
12. NOx (with existing measures from CEPAM 1.04)B 101.1 69.4 58.4 48.8
13. NOx ERCsC 4 4 4

14. NOx Safety Margin - Tranportation Conformity Emissions BudgetsD 0 0.5 0
15. NOx plus ERCs and Safety Margin (Line 12+Line13+Line14) 101.1 73.4 62.4 52.8
16. Change in Nox since 2012 (101.1 - Line15) 27.7 38.8 48.4
17. Change in Nox since 2012, % (Line16/101.1*100%) 27.4% 38.4% 47.8%
18. NOx reductions since 2012 already used for VOC substitution and 
contingency through last milestone year, % (previous milestone 
year(Line18+Line20+Line21)) 0% 8.2% 11.7%
19. NOx reductions since 2012 available for VOC substitution and 
contingency in this milestone year, % (Line17 - Line18) 27.4% 30.2% 36.2%
20. NOx reductions since 2012 used for VOC substitution in this 
milestone year, % (0-Line11) 5.2% 3.5% 4.5%
21. NOx reductions since 2012 used for contingency in this milestone 
year, % 3% 0% 0%
22. NOx reductions since 2012 surplus after meeting VOC substitution 
and contingency needs in this miles year, % (Line19 - Line20 - Line21) 19.2% 26.7% 31.6%
23. RFP shortfall (-) in reductions needed to meeet target, if any, % 0% 0% 0%
24. Total shortfall (-) for RFP and Contingency, if any, % 0% 0% 0%
25. RFP Met? YES YES YES
26. Contingency Met? YES YES YES

DSafety Margin of 0.5 tpd NOx in 2021 for Transportation Conformity Emissions Budgets is from Table 10-1.

CERCs from Chapter 5,Section 5.6: VOC= 5 tpd, NOx = 4 tpd.

Calculation of Reasonable Further Progress DemonstractionsA                                                                                                  

Sacramento Nonattainment Area

ACARB RFP write-up September 8, 2016, email transmittal to SMAQMD with safety margin of 0.5 tpd NOx in 2021 
for Transportation Conformity.
BVOC and NOx are from CEPAM 2016 Ozone SIP forecast for SFNA, Version 1.04 with approved external 
adjustments.
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Appendix E  Reasonably Available Control Measure Analysis 

Appendix E.1 RACM requirements 

This Appendix describes the Reasonably Available Control Measure (RACM) analysis 
that was conducted for the Sacramento Federal Nonattainment Area (SFNA). This 
analysis complies with Clean Air Act (CAA) Section 172(c)(1) which requires a 
nonattainment plan to: 

 “provide for the implementation of all reasonably available control 
measures as expeditiously as practicable (including such reductions in 
emissions from existing sources in the area as may be obtained through 
the adoption, at a minimum, of reasonably available control technology) 
and shall provide for attainment of the national primary ambient air quality 
standards.” 

United States Environmental Protection Agency’s (USEPA) RAC  policy ( 0  FR 122 2-
12283; USEPA, 1999) indicates that nonattainment areas “should consider all available 
measures that are potentially reasonably available”. Sources of potentially reasonable 
measures include measures adopted in other nonattainment areas and measures that 
the USEPA has identified in guidelines or other documents. 

Areas should consider all reasonably available measures for implementation in light of 
local circumstances. However, areas are only required to adopt measures if they are 
economically and technologically feasible and (alone or cumulatively) will advance the 
attainment date by one year or more, or are necessary for reasonable further progress 
(RFP)(80 FR 12282). EPA “does not believe that Congress intended the RACM 
requirement to compel the adoption of measures that are absurd, unenforceable, or 
impracticable.” (57 FR 1349 )  

Appendix E.2 Process of identifying RACM 

To identify all RACM, District staff reviewed multiple sources of control measure 
information, including: 

 Control measures included in the attainment plan for the 1997 8-hour National 
Ambient Air Quality Standard (NAAQS)(SMAQMD, et al, 2013) 

 Rules adopted or amended between January 2006 and July 2013 in the Bay 
Area Air Quality Management District (BAAQMD), South Coast Air Quality 
Management District (SCAQMD), San Diego Air Pollution Control District 
(SDAPCD), San Joaquin Valley Unified Air Pollution Control District 
(SJVUAPCD), and Ventura County Air Pollution Control District (VCAPCD); 

 USEPA’s Reasonably Available Control Technology (RACT)/ Best Available 
Control Technology (BACT)/ Lowest achievable Emission Rate (LAER) 
Clearinghouse; 
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 California Air Resources Board’s (CARB’s) BACT Clearinghouse;  
 BAAQ  ’s 2010 Clean Air Plan; 
 SCAQ  ’ s 2012 Air Quality  a nagement Plan; and 
 Rules from other areas of the nation with similar nonattainment status, including 

Houston-Galveston-Brazoria, TX; Dallas-Fort Worth, TX; and Baltimore, MD. 

Staff from each of the five air districts in the SFNA performed the RACM analysis for the 
stationary and areawide sources in their jurisdictions. For each potential RACM 
measure, the emissions inventory, emissions reductions, and cost effectiveness were 
estimated. 

Appendix E.3 Conclusion 

The District evaluated and analyzed all reasonable control measures that were currently 
available for inclusion in the plan. The control measures evaluated for inclusion in this 
plan also include mobile source measures provided by CARB, and Transportation 
Control Measures (TCMs) provided by Sacramento Area Council of Governments 
(SACOG).1 

The RACMs collectively would not advance the attainment date or contribute to RFP for 
the Sacramento region because of the insufficient or non-quantifiable amount of 
emission reductions that they may potentially generate. Tables E1 through E5 contain a 
list of the measures evaluated by each of the five air districts and a brief discussion of 
the conclusions. The RACM demonstration for transportation control measures was 
prepared by the SACOG and is included in Table E6. CARB analyzed mobile measures 
for RACM purposes and included a written description of that analysis on page E-39. 

                                            
1 A RAC  analysis for TC ’ s (Sierra Research, 2015) was completed by SACOG. This analysis 

summarized the ozone SIP requirements, documents the TCM identification process, and also 
provided preliminary RACM determination specific to SACOG. This is also discussed in Chapter 7 
(Control Measures). 
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Appendix E.4 Sacramento Metropolitan Air Quality Management District 
(SMAQMD) 

Table E-1 SMAQMD Stationary/Area Source Control Measures Considered 
Measure 

No. Title 
Current 

Requirements Opportunity for Strengthening Conclusion 

460 Adhesives and 
Sealants 

VOC limits on 
adhesives and 
sealants 

Reduce VOC limits on adhesives 
and sealants similar to rules 
adopted by SCAQMD and 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

442 Architectural 
Coatings 

VOC limits on 
coatings 

Reduce the VOC limits on 
architectural coatings similar to 
the rule adopted by SCAQMD 

Not 
Recommended 
– Technical 
feasibility not 
demonstrated 
outside of 
SCAQMD 

 Asphaltic 
Concrete None 

Establish NOX emission 
standards for aggregate dryers 
similar to the rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

459 Automotive 
Refinishing 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

411 Boilers 

NOX limits on 
boiler/steam 
generators with a 
rated heat input 
capacity of 1 
mmBtu/hr or 
greater 

Reduce NOX limits similar to 
SCAQMD and SJVUAPCD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Brandy and Wine 
Aging None 

Establish VOC emissions 
standards to reduce evaporative 
VOC emissions from the 
fermentation process at 
distilleries and wineries similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

452 Can Coating VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Commercial 
Cooking 

VOC emission 
standards for large 
commercial bread 
bakeries 

Establish standards to control 
VOC emissions from commercial 
charbroilers similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Composting 
Operations None 

Establish work practice 
requirements to reduce VOC 
emissions from green waste 
composting similar to SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

496 Confined Animal 
Facilities 

Implement VOC 
emission 
mitigation 
measures from a 
menu of options 

Reduce animal-count 
applicability thresholds; increase 
number of mitigation measures, 
and control efficiency 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Flares None 
Establish NOX emission 
standards for flares similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Furnaces 
(Residential) None 

Establish point-of-sale NOX 
emissions standard for natural 
gas-fired central furnaces similar 
to SCAMQD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Further Control of 
High-Emitting 
Spray Booth 
Facilities 

None 

Require additional controls to 
reduce VOC emissions from 
spray booths at facilities emitting 
> 20 tons per year 

Not 
Recommended 
– No sources 

446/447/
448 

Gasoline 
Storage, Loading, 
and Degassing of 
Tanks and 
Pipelines 

VOC emission 
standards for 
organic liquid 
storage tanks; 
vapor-recovery 
requirements for 
loading at bulk 
plants and bulk 
terminals 

Reduce VOC emission limits for 
gasoline loading at bulk plants 
and bulk terminals to be as 
stringent as BAAQMD; establish 
VOC emission standards for 
degassing storage tanks and 
pipelines similar to SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Glass Melting 
Furnaces None Establish NOX emission limits for 

glass melting furnaces 

Not 
Recommended 
– No sources 

450 Graphic Arts 

VOC limits on inks, 
coatings, 
adhesives or use 
emission control 
system 

Reduce VOC limits for 
flexographic ink on porous 
substrates, extreme performance 
ink, and metallic ink to be as 
stringent as SJVUAPCD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

412 
Internal 
Combustion (IC) 
Engines 

NOX emission 
limits on IC 
engines located at 
major stationary 
sources of NOX 

Reduce NOX limits to be 
stringent as SCAQMD; expand 
applicability to include non-major 
stationary sources of NOX 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

464 Industrial 
Wastewater 

Requirements for 
covers and 
emission control 
systems for 
wastewater 
collection and 
treatment systems 
at organic 
chemical plants 

Lower applicability thresholds to 
require controls on more 
wastewater streams, increase 
required efficiency of VOC 
control devices similar to 
SCAQMD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Liquefied 
Petroleum Gas 
(LPG) Transfer 
and Dispensing 

None 

Establish standards to control 
VOC emissions from LPG 
transfer and dispensing similar to 
the rules adopted by SCAQMD 
and VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Melting 
Furnaces None Establish NOX emission limits for 

metal melting furnaces 

Not 
Recommended 
– No sources 

451 Metal Parts and 
Products Coating 

VOC limits on 
coatings, strippers, 
cleaning solvents 

Reduce VOC limits for general 
one-component, extreme high 
gloss, and prefabricated 
architectural coatings, similar to 
SCAQMD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Working 
Fluids None 

Establish VOC limits on 
metalworking fluids and direct-
contact lubricants similar to the 
rules adopted by SCAQMD and 
VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

440 Miscellaneous 
Coatings None 

Establish VOC limits and 
application method requirements 
for coating operations not 
covered by other rules, similar to 
SCAQMD, SJVUAPCD, 
VCAPCD, and BAAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Miscellaneous 
Combustion 
Sources 

None 

Establish NOX emission limits on 
miscellaneous combustion 
equipment including dryers and 
ovens similar to rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Mold Release 
Agents None 

Establish VOC limits on mold 
release agents similar to the 
control measure proposed by 
SCAQMD 

Not 
Recommended 
– Has not yet 
been 
implemented in 
SCAQMD or 
any other area 

485 Municipal Landfill 
Gas 

Landfill gas 
collection and 
control systems 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Oil and Natural 
Gas Production None 

Establish requirements to 
inspect and maintain equipment 
to reduce fugitive VOC 
emissions 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

407/501 Open Burning 

Burning of certain 
materials 
prohibited; burn 
procedures to 
minimize smoke; 
burning is not 
allowed on days 
declared no-burn 
day 

Reduce the types of allowable 
agricultural burns similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Paper, Fabric, 
and Film 
Coatings 

None 
Establish VOC limits on coatings 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

444 
Petroleum 
Solvent Dry 
Cleaning 

Emit no more than 
3.5 kg of solvent 
per 100,000 
articles dry 
cleaned or use a 
solvent recovery 
dryer 

Expand applicability to include all 
non-halogenated solvents; 
require closed-loop machines for 
new installations 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Plastic Parts 
Coating None 

Establish VOC limits on plastic 
parts coatings similar to rule 
adopted by SCAMQD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

465 

Polyester 
Resin/Plastic 
Product 
Manufacturing 

Limits on the 
monomer content 
of resin, use of 
vapor 
suppressants, use 
of close-mold 
systems, or 
emission capture 
and control system 

Remove low-usage exemption, 
require non-atomizing 
equipment, and reduce 
monomer content similar to rules 
adopted by BAAQMD, 
SCAQMD, and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Polystyrene 
/Polymeric 
Cellular (Foam) 
Manufacturing 

None 

Require reduction of VOC 
emissions from Expanded 
Polystyrene (EPS) molding using 
an emission control device 

Not 
Recommended 
– No sources 

 Portland Cement 
Manufacturing None Establish NOX limits for Portland 

cement manufacturing 

Not 
Recommended 
– No sources 

 Semiconductor 
Manufacturing None Establish VOC limits for 

semiconductor manufacturing 

Not 
Recommended 
– No sources 

443 

Synthetic Organic 
Chemical 
Manufacturing – 
Fugitive Leaks 

Leak detection and 
repair program 

Reduce VOC leak detection 
threshold 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Soil 
Decontamination None 

Establish VOC emission control 
standards for soil vapor 
extraction systems, similar to 
rules adopted by BAAQMD and 
VCAPCD; Establish work 
practices to minimize VOC 
emissions from soil aeration 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

454/466 Solvent Cleaning 

VOC limits on 
solvents, or use 
airtight/airless 
cleaning systems 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

413 Stationary Gas 
Turbines 

NOX emission 
limits on stationary 
gas turbines 

Reduce NOX emission limits to 
be as stringent as SCAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Wastewater 
Separators None 

Require solid cover, floating 
pontoon cover; double-deck 
cover, or vapor recovery system 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

414 Water Heaters 
and Small Boilers 

Point-of-sale NOX 
emission 
standards on 
water heaters with 
rated heat input 
capacity less than 
1 mmBtu/hr 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

463 Wood Products 
Coatings 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Appendix E.5 El Dorado County Air Quality Management District (EDCAQMD) 

Table E-2 EDCAQMD Stationary/Area Source Control Measures Considered 
Measure 

No. Title 
Current 

Requirements Opportunity for Strengthening Conclusion 

236 Adhesives and 
Sealants 

VOC limits on 
adhesives and 
sealants 

Reduce VOC limits on adhesives 
and sealants similar to rules 
adopted by SCAQMD and 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

215 Architectural 
Coatings 

VOC limits on 
coatings 

Reduce the VOC limits on 
architectural coatings similar to 
the SCM and rule adopted by 
SCAQMD 

Not 
Recommended 
– SCM 
Evaluated for 
Attainment 
Advancement. 
Technical 
feasibility of 
SCAQMD 
requirements 
not 
demonstrated 
outside of 
SCAQMD 

 Asphaltic 
Concrete None 

Establish NOX emission 
standards for aggregate dryers 
similar to the rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
– No Sources 

230 Automotive 
Refinishing 

VOC limits on 
coatings 

Reduce the VOC limits on 
architectural coatings consistent 
with the SCM 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

229 Boilers 

NOX limits on 
boiler/steam 
generators with a 
rated heat input 
capacity of 5 
mmBtu/hr or 
greater 

Expand applicability to units ≥ 2 
mmBtu/hr and reduce NOX limits 
similar to SCAQMD and 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Brandy and Wine 
Aging None 

Establish VOC emissions 
standards to reduce evaporative 
VOC emissions from the 
fermentation process at 
distilleries and wineries similar to 
SJVUAPCD requirements 

Not 
Recommended 
– No sources 

 Can Coating None 
Establish VOC limits on can 
coatings similar to rule adopted 
by SMAQMD 

Not 
Recommended 
– No sources 



Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment 
and Reasonable Further Progress Plan  July 24, 2017 
 

 
Appendix E: Reasonably Available Control Measure Analysis 

Page E-11 

Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Commercial 
Cooking None 

Establish standards to control 
VOC emissions from commercial 
charbroilers similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Composting 
Operations None 

Establish work practice 
requirements to reduce VOC 
emissions from green waste 
composting similar to SCAQMD 
requirements 

Not 
Recommended 
– No sources 

 Confined Animal 
Facilities None 

Establish work practice 
requirements to reduce VOC 
emissions from confined animal 
facilities 

Not 
Recommended 
– No sources 

 Flares None 
Establish NOX emission 
standards for flares similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Furnaces 
(Residential) None 

Establish point-of-sale NOX 
emissions standard for natural 
gas-fired central furnaces similar 
to SCAMQD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Further Control of 
High-Emitting 
Spray Booth 
Facilities 

None 

Require additional controls to 
reduce VOC emissions from 
spray booths at facilities emitting 
> 20 tons per year 

Not 
Recommended 
– No sources 

216/244 

Organic Liquid 
Storage, Loading, 
and Degassing of 
Tanks and 
Pipelines, Bulk 
Plant Terminals 

VOC emission 
standards for 
organic liquid 
storage tanks; 
vapor-recovery 
requirements for 
loading at bulk 
plants and bulk 
terminals 

Reduce VOC emission limits for 
gasoline loading at bulk plants 
and bulk terminals to be as 
stringent as BAAQMD; establish 
VOC emission standards for 
degassing storage tanks and 
pipelines similar to SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Glass Melting 
Furnaces None Establish NOX emission limits for 

glass melting furnaces 

Not 
Recommended 
– No sources 

231 Graphic Arts 

VOC limits on 
inks, coatings, 
adhesives or use 
emission control 
system 

Reduce VOC limits for 
flexographic ink on porous 
substrates, extreme performance 
ink, and metallic ink to be as 
stringent as SJVUAPCD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

233 IC Engines NOX limits on IC 
Engines  

Reduce NOX limits for IC engines 
similar to SCAQMD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

464 Industrial 
Wastewater None 

Establish emission control 
standards for wastewater 
systems 

Not 
Recommended 
– No sources 

 Metal Melting 
Furnaces None Establish NOX emission limits for 

metal melting furnaces 

Not 
Recommended 
– No sources 

 Metal Parts and 
Products Coating None 

Establish VOC limits on metal 
parts and products coating similar 
to SMAQMD and SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Working 
Fluids None 

Establish VOC limits on 
metalworking fluids and direct-
contact lubricants similar to the 
rules adopted by SCAQMD and 
VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Miscellaneous 
Coating None 

Establish VOC limits and 
application method requirements 
for coating operations not 
covered by other rules, similar to 
SCAQMD, SJVUAPCD, 
VCAPCD, and BAAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Miscellaneous 
Combustion 
Sources 

None 

Establish NOX emission limits on 
miscellaneous combustion 
equipment including dryers and 
ovens similar to rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Mold Release 
Agents None 

Establish VOC limits on mold 
release agents similar to the 
control measure proposed by 
SCAQMD 

Not 
Recommended 
– Has not yet 
been 
implemented in 
SCAQMD or 
any other area 

 Municipal Landfill 
Gas None 

Establish requirements for 
landfills including gas collection 
and control systems 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Oil and Natural 
Gas Production None 

Establish requirements to inspect 
and maintain equipment to 
reduce fugitive VOC emissions 

Not 
Recommended 
– No sources 

300 Open Burning 

Burning of certain 
materials 
prohibited; burn 
procedures to 
minimize smoke; 
burning is not 
allowed on days 
declared no-burn 
day 

Reduce the types of allowable 
agricultural burns similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Paper, Fabric, 
and Film 
Coatings 

None 
Establish VOC limits on coatings 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
– No sources 

218 
Petroleum 
Solvent Dry 
Cleaning 

Emit no more than 
0.6 kg of solvent 
per kg of wet 
waste or use a 
system that 
reduces waste 
losses below 0.01 
kg per kg of 
clothes 

Remove applicability threshold to 
include all dry cleaning solvents 
except for perchloroethylene and 
ban the use of open transfer 
systems 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Plastic Parts 
Coating None 

Establish VOC limits on plastic 
parts coatings similar to rule 
adopted by SCAMQD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Polyester 
Resin/Plastic 
Product 
Manufacturing 

None 

Establish VOC standards on 
monomer content of resins and 
require vapor suppressants and 
use of close-mold systems similar 
to rules adopted by BAAQMD, 
SCAQMD, and SJVUAPCD 

Not 
Recommended 
– No sources 

 

Polystyrene 
/Polymeric 
Cellular (Foam) 
Manufacturing 

None 
Require reduction of VOC 
emissions from EPS molding 
using an emission control device 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Portland Cement 
Manufacturing None Establish NOX limits for Portland 

cement manufacturing 

Not 
Recommended 
– No sources 

 Semiconductor 
Manufacturing None Establish VOC limits for 

semiconductor manufacturing 

Not 
Recommended 
– No sources 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 

Synthetic Organic 
Chemical 
Manufacturing – 
Fugitive Leaks 

None 
Establish VOC emissions 
standards for leak detection and 
repair program 

Not 
Recommended 
– No sources 

 Soil 
Decontamination None 

Establish VOC emission control 
standards for soil vapor 
extraction systems, similar to 
rules adopted by BAAQMD and 
VCAPCD; Establish work 
practices to minimize VOC 
emissions from soil aeration 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

225/235 Solvent Cleaning VOC limits on 
solvents 

Reduce VOC limits of solvents 
similar to rules adopted by 
SMAQMD and PCAPCD. 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Stationary Gas 
Turbines None Establish NOX emission limits to 

be as stringent as SCAQMD 

Not 
Recommended 
– No sources 

 Wastewater 
Separators None 

Require solid cover, floating 
pontoon cover; double-deck 
cover, or vapor recovery system 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
– No sources 

239 Water Heaters 
and Small Boilers 

Point-of-sale NOX 
emission 
standards on 
water heaters with 
rated heat input 
capacity less than 
75,000 Btu/hr 

Expand point-of-sale emission 
standards to include units ≥ 
75,000 Btu/hr and < 1 mmBtu/hr 
similar to rule adopted by 
SMAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

237 Wood Products 
Coatings 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Appendix E.6 Feather River Air Quality Management District (FRAQMD) 

Table E-3 FRAQMD Stationary/Area Source Control Measures Considered 
Measure 

No. Title 
Current 

Requirements Opportunity for Strengthening Conclusion 

 Adhesives and 
Sealants None 

Establish VOC limits on 
adhesives and sealants similar to 
rules adopted by SCAQMD and 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

3.15 Architectural 
Coatings 

VOC limits on 
coatings 

Reduce the VOC limits on 
architectural coatings similar to 
the rule adopted by SCAQMD 

Not 
Recommended 
– Technical 
feasibility not 
demonstrated 
outside of 
SCAQMD 

 Asphaltic 
Concrete None 

Establish NOX standards similar 
to the rules adopted by 
SCAQMD/SJVUAPCD 

Not 
Recommended 
– No sources 

3.19 Automotive 
Refinishing 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

3.21 Boilers 

NOX limits on 
boiler/steam 
generators with a 
rated heat input 
capacity of 1 mm 
Btu/hr or greater 

Reduce NOX limits similar to 
SCAQMD and SJVUAPCD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Brandy and Wine 
Aging None 

Establish VOC emissions 
standards to reduce evaporative 
VOC emissions from the 
fermentation process at distilleries 
and wineries similar to 
SJVUAPCD requirements 

Not 
Recommended 
– No sources 

 Can Coating None 
Establish VOC limits on can 
coatings similar to rule adopted 
by SMAQMD 

Not 
Recommended 
– No sources 

 Commercial 
Cooking None 

Establish standards to control 
VOC emissions from commercial 
charbroilers similar to SJVUAPCD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Composting 
Operations None 

Establish work practice 
requirements to reduce VOC 
emissions from green waste 
composting similar to SCAQMD 
requirements 

Not 
Recommended 
– No sources 

 Confined Animal 
Facilities None 

Establish work practice 
requirements to reduce VOC 
emissions from confined animal 
facilities 

Not 
Recommended 
– No sources 

 Flares None 
Establish NOX emission 
standards for flares similar to 
SJVUAPCD requirements 

Not 
Recommended 
– No sources 

 Furnaces 
(Residential) None 

Establish point-of-sale NOX 
emissions standard for natural 
gas-fired central furnaces similar 
to SCAMQD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Further Control of 
High-Emitting 
Spray Booth 
Facilities 

None 

Require additional controls to 
reduce VOC emissions from 
spray booths at facilities emitting 
> 20 tons per year 

Not 
Recommended 
– No sources 

3.9 

Gasoline 
Storage, Loading, 
and Degassing of 
Tanks and 
Pipelines 

VOC emission 
standards for 
organic liquid 
storage tanks; 
vapor-recovery 
requirements for 
loading at bulk 
plants and bulk 
terminals 

Reduce VOC emission limits for 
gasoline loading at bulk plants 
and bulk terminals to be as 
stringent as BAAQMD; establish 
VOC emission standards for 
degassing storage tanks and 
pipelines similar to SCAQMD 
requirements 

Not 
Recommended 
– No sources 

 Glass Melting 
Furnaces None Establish NOX emission limits for 

glass melting furnaces 

Not 
Recommended 
– No sources 

 Graphic Arts None 

Establish VOC limits on inks, 
coatings, or adhesives for graphic 
arts similar to SJVUAPCD 
requirements 

Not 
Recommended 
– No sources 

3.22 IC Engines NOX limits on IC 
Engines  

Reduce NOX limits for IC engines 
similar to SCAQMD requirements 

Not 
Recommended 
– No sources 

 Industrial 
Wastewater None Establish emission control 

standards for wastewater systems 

Not 
Recommended 
– No sources 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 LPG Transfer 
and Dispensing None 

Establish standards to control 
VOC emissions from LPG transfer 
and dispensing similar to the rules 
adopted by SCAQMD and 
VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Melting 
Furnaces None Establish NOX emission limits for 

metal melting furnaces 

Not 
Recommended 
– No sources 

 Metal Parts and 
Products Coating None 

Establish VOC limits on metal 
parts and products coating similar 
to SMAQMD and SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Working 
Fluids None 

Establish VOC limits on 
metalworking fluids and direct-
contact lubricants similar to the 
rules adopted by SCAQMD and 
VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Miscellaneous 
Coating None 

Establish VOC limits and 
application method requirements 
for coating operations not 
covered by other rules, similar to 
SCAQMD, SJVUAPCD, 
VCAPCD, and BAAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Miscellaneous 
Combustion 
Sources 

None 

Establish NOX emission limits on 
miscellaneous combustion 
equipment including dryers and 
ovens similar to rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Mold Release 
Agents None 

Establish VOC limits on mold 
release agents similar to the 
control measure proposed by 
SCAQMD 

Not 
Recommended 
– Has not yet 
been 
implemented in 
SCAQMD or 
any other area 

3.18 Municipal Landfill 
Gas 

Landfill gas 
collection and 
control systems 

No control strategies identified 
Not 
Recommended 
– No sources 

 Oil and Natural 
Gas Production None 

Establish requirements to inspect 
and maintain equipment to 
reduce fugitive VOC emissions 

Not 
Recommended 
– No sources 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

Reg. II Open Burning 

Burning of certain 
materials 
prohibited; burn 
procedures to 
minimize smoke; 
burning is not 
allowed on days 
declared no-burn 
day 

Reduce the types of allowable 
agricultural burns similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Paper, Fabric, 
and Film 
Coatings 

None 
Establish VOC limits on coatings 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
– No sources 

 
Petroleum 
Solvent Dry 
Cleaning 

None 
Establish VOC limits on solvents 
used and ban the use of open 
transfer systems 

Not 
Recommended 
– No sources 

 Plastic Parts 
Coating  None 

Establish VOC limits on plastic 
parts coatings similar to rule 
adopted by SCAMQD 

Not 
Recommended 
– No sources 

 

Polyester 
Resin/Plastic 
Product 
Manufacturing 

None 

Establish VOC standards on 
monomer content of resins and 
require vapor suppressants and 
use of close-mold systems similar 
to rules adopted by BAAQMD, 
SCAQMD, and SJVUAPCD 

Not 
Recommended 
– No sources 

 

Polystyrene 
/Polymeric 
Cellular (Foam) 
Manufacturing 

None 
Require reduction of VOC 
emissions from EPS molding 
using an emission control device 

Not 
Recommended 
– No sources 

 Portland Cement 
Manufacturing None Establish NOX limits for Portland 

cement manufacturing 

Not 
Recommended 
– No sources 

 Semiconductor 
Manufacturing None Establish VOC limits for 

semiconductor manufacturing 

Not 
Recommended 
– No sources 

 

Synthetic Organic 
Chemical 
Manufacturing – 
Fugitive Leaks 

None 
Establish VOC emissions 
standards for leak detection and 
repair program 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Soil 
Decontamination None 

Establish VOC emission control 
standards for soil vapor extraction 
systems, similar to rules adopted 
by BAAQMD and VCAPCD; 
Establish work practices to 
minimize VOC emissions from 
soil aeration similar to rule 
adopted by SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

3.14 Solvent Cleaning VOC limits on 
solvents 

Reduce VOC limits of solvents 
similar to rules adopted by 
SMAQMD and PCAPCD. 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Stationary Gas 
Turbines None Establish NOX emission limits to 

be as stringent as SCAQMD 

Not 
Recommended 
– No sources 

 Wastewater 
Separators None 

Require solid cover, floating 
pontoon cover; double-deck 
cover, or vapor recovery system 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
– No sources 

3.23 Water Heaters 
and Small Boilers None 

Establish point-of-sale emission 
standards for include units < 1 
mmBtu/hr similar to rule adopted 
by SMAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

3.20 Wood Products 
Coatings 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Appendix E.7 Placer County Air Pollution Control District (PCAPCD) 

Table E-4 PCAPCD Stationary/Area Source Control Measures Considered 
Measure 

No. Title 
Current 

Requirements Opportunity for Strengthening Conclusion 

235 Adhesives and 
Sealants 

VOC limits on 
adhesives and 
sealants 

Reduce VOC limits on adhesives 
and sealants similar to rules 
adopted by SCAQMD and 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

218 Architectural 
Coatings 

VOC limits on 
coatings 

Reduce the VOC limits on 
architectural coatings similar to 
rule adopted by SCAQMD 

Not 
Recommended 
– Technical 
feasibility not 
demonstrated 
outside of 
SCAQMD 

 Asphaltic 
Concrete None 

Establish NOX emission 
standards for aggregate dryers 
similar to the rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

234 Automotive 
Refinishing 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

231/247 Boilers 

NOX limits on 
boiler/steam 
generators with a 
rated heat input 
capacity of 5 
mmBtu/hr or 
greater 

Expand applicability to units ≥ 2 
mmBtu/hr and reduce NOX limits 
similar to SCAQMD and 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Brandy and Wine 
Aging None 

Establish VOC emissions 
standards to reduce evaporative 
VOC emissions from the 
fermentation process at 
distilleries and wineries similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Can Coating None 
Establish VOC limits on can 
coatings similar to rule adopted 
by SMAQMD 

Not 
Recommended 
– No sources 

 Commercial 
Cooking None 

Establish standards to control 
VOC emissions from commercial 
charbroilers similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Composting 
Operations None 

Establish work practice 
requirements to reduce VOC 
emissions from green waste 
composting similar to SCAQMD 
requirements 

Not 
Recommended 
– No sources 

 Confined Animal 
Facilities None 

Establish work practice 
requirements to reduce VOC 
emissions from confined animal 
facilities 

Not 
Recommended 
– No sources 

 Flares None 
Establish NOX emission 
standards for flares similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Furnaces 
(Residential) None 

Establish point-of-sale NOX 
emissions standard for natural 
gas-fired central furnaces similar 
to SCAMQD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Further Control of 
High-Emitting 
Spray Booth 
Facilities 

None 

Require additional controls to 
reduce VOC emissions from 
spray booths at facilities emitting 
> 20 tons per year 

Not 
Recommended 
– No sources 

212/215 

Storage of 
Organic Liquids 
and Transfer of 
Gasoline into 
Tank Trucks, 
Trailers, and 
Railroad Tank 
Cars at Loading 
Facilities 

VOC emission 
standards for 
organic liquid 
storage tanks; 
vapor-recovery 
requirements for 
loading at bulk 
plants and bulk 
terminals 

Reduce VOC emission limits for 
gasoline loading at bulk plants 
and bulk terminals to be as 
stringent as BAAQMD; establish 
VOC emission standards for 
degassing storage tanks and 
pipelines similar to SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Glass Melting 
Furnaces None Establish NOX emission limits for 

glass melting furnaces 

Not 
Recommended 
– No sources 

239 Graphic Arts 

VOC limits on 
inks, coatings, 
adhesives or use 
emission control 
system 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

242 IC Engines 

NOX emission 
limits on IC 
engines located at 
stationary sources 
of NOX 

Reduce NOX limits to be 
stringent as SCAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Industrial 
Wastewater None 

Establish emission control 
standards for wastewater 
systems 

Not 
Recommended 
– No sources 

 LPG Transfer and 
Dispensing None 

Establish standards to control 
VOC emissions from LPG 
transfer and dispensing similar 
to the rules adopted by 
SCAQMD and VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Melting 
Furnaces None Establish NOX emission limits for 

metal melting furnaces 

Not 
Recommended 
– No sources 

245 Metal Parts and 
Products Coating 

VOC limits on 
coatings, 
strippers, and 
solvent cleaner 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Working 
Fluids None 

Establish VOC limits on 
metalworking fluids and direct-
contact lubricants similar to the 
rules adopted by SCAQMD and 
VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Miscellaneous 
Coating None 

Establish VOC limits and 
application method requirements 
for coating operations not 
covered by other rules, similar to 
SCAQMD, SJVUAPCD, 
VCAPCD, and BAAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Miscellaneous 
Combustion 
Sources 

None 

Establish NOX emission limits on 
miscellaneous combustion 
equipment including dryers and 
ovens similar to rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Mold Release 
Agents None 

Establish VOC limits on mold 
release agents similar to the 
control measure proposed by 
SCAQMD 

Not 
Recommended 
– Has not yet 
been 
implemented in 
SCAQMD or 
any other area 

 Municipal Landfill 
Gas None No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Oil and Natural 
Gas Production None 

Establish requirements to 
inspect and maintain equipment 
to reduce fugitive VOC 
emissions 

Not 
Recommended 
– No sources 

301-306 Open Burning 

Burning of certain 
materials 
prohibited; burn 
procedures to 
minimize smoke; 
burning is not 
allowed on days 
declared no-burn 
day 

Reduce the types of allowable 
agricultural burns similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Paper, Fabric, and 
Film Coatings None 

Establish VOC limits on coatings 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Petroleum Solvent 
Dry Cleaning None 

Establish VOC limits on solvents 
used and ban the use of open 
transfer systems 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

249 Plastic Parts 
Coating 

VOC limits on 
coatings 

Reduce VOC limits on plastic 
parts coatings similar to rule 
adopted by SCAMQD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

243 

Polyester 
Resin/Plastic 
Product 
Manufacturing 

Limits on the 
monomer content 
of resin, use of 
vapor 
suppressants 

Remove low-usage exemption, 
require non-atomizing 
equipment, and reduce 
monomer content similar to rules 
adopted by BAAQMD, 
SCAQMD, and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Polystyrene 
/Polymeric 
Cellular (Foam) 
Manufacturing 

None 
Require reduction of VOC 
emissions from EPS molding 
using an emission control device 

Not 
Recommended 
– No sources 

 Portland Cement 
Manufacturing None Establish NOX limits for Portland 

cement manufacturing 

Not 
Recommended 
– No sources 

244 Semiconductor 
Manufacturing 

VOC limits on 
semiconductor 
manufacturing 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 

Synthetic Organic 
Chemical 
Manufacturing – 
Fugitive Leaks 

None 
Establish VOC emissions 
standards for leak detection and 
repair program 

Not 
Recommended 
– No sources 

 Soil 
Decontamination None 

Establish VOC emission control 
standards for soil vapor 
extraction systems, similar to 
rules adopted by BAAQMD and 
VCAPCD; Establish work 
practices to minimize VOC 
emissions from soil aeration 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

216/240 Solvent Cleaning VOC limits on 
solvents 

Reduce VOC limits for solvents 
similar to rule adopted by 
SCAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

250 Stationary Gas 
Turbines 

NOX limits on 
stationary gas 
turbines 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Wastewater 
Separators None 

Require solid cover, floating 
pontoon cover; double-deck 
cover, or vapor recovery system 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
– No sources 

246 Water Heaters 
and Small Boilers None 

Establish point-of-sale NOX 
emission standards on water 
heaters with rated heat input 
capacity less than 1 mmBtu/hr 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

236 Wood Products 
Coatings 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Appendix E.8 Yolo-Solano Air Quality Management District (YSAQMD) 

Table E-5 YSAQMD Stationary/Area Source Control Measures Considered 
Measure 

No. Title 
Current 

Requirements Opportunity for Strengthening Conclusion 

2.33 Adhesives and 
Sealants 

VOC limits on 
adhesives and 
sealants 

Reduce VOC limits on adhesives 
and sealants similar to rules 
adopted by SCAQMD and 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.14 Architectural 
Coatings 

VOC limits on 
coatings 

Reduce the VOC limits on 
architectural coatings similar to 
the rule adopted by SCAQMD 

Not 
Recommended 
– Technical 
feasibility not 
demonstrated 
outside of 
SCAQMD 

 Asphaltic 
Concrete None 

Establish NOX emission 
standards for aggregate dryers 
similar to the rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.26 Automotive 
Refinishing 

VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.27 Boilers 

NOX limits on 
boiler/steam 
generators with a 
rated heat input 
capacity of 5 
mmBtu/hr or greater 

Expand applicability to units ≥ 2 
mmBtu/hr and reduce NOX limits 
similar to SCAQMD and 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

4695 Brandy and Wine 
Aging None 

Establish VOC emissions 
standards to reduce evaporative 
VOC emissions from the 
fermentation process at 
distilleries and wineries similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Can Coating VOC limits on 
coatings No control strategies identified 

Not 
Recommended 
– No sources 

 Commercial 
Cooking None 

Establish standards to control 
VOC emissions from commercial 
charbroilers similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

 Composting 
Operations None 

Establish work practice 
requirements to reduce VOC 
emissions from green waste 
composting similar to SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

11.2 Confined Animal 
Facilities 

Implement VOC 
emission mitigation 
measures from a 
menu of options 

Reduce animal-count applicability 
thresholds; increase number of 
mitigation measures, and control 
efficiency 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Flares None 
Establish NOX emission 
standards for flares similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.44 Furnaces 
(Residential) 

NOX limits from 
natural gas-fired, 
fan-type central 
furnaces 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 

Further Control of 
High-Emitting 
Spray Booth 
Facilities 

None 

Require additional controls to 
reduce VOC emissions from 
spray booths at facilities emitting 
> 20 tons per year 

Not 
Recommended 
– No sources 

2.21 

Gasoline 
Storage, 
Loading, and 
Degassing of 
Tanks and 
Pipelines 

VOC emission 
standards for 
organic liquid 
storage tanks; 
vapor-recovery 
requirements for 
loading at bulk 
plants and bulk 
terminals 

Reduce VOC emission limits for 
gasoline loading at bulk plants 
and bulk terminals to be as 
stringent as BAAQMD; establish 
VOC emission standards for 
degassing storage tanks and 
pipelines similar to SCAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Glass Melting 
Furnaces None Establish NOX emission limits for 

glass melting furnaces 

Not 
Recommended 
– No sources 

2.29 Graphic Arts 

VOC limits on inks, 
coatings, adhesives 
or use emission 
control system 

Reduce VOC limits for 
flexographic ink on porous 
substrates, extreme performance 
ink, and metallic ink to be as 
stringent as SJVUAPCD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

2.32 IC Engines 
NOX limits on IC 
engines located at 
stationary sources 

Reduce NOX limits to be stringent 
as SCAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Industrial 
Wastewater None 

Establish emission control 
standards for wastewater 
systems 

Not 
Recommended 
– No sources 

 LPG Transfer 
and Dispensing None 

Establish standards to control 
VOC emissions from LPG 
transfer and dispensing similar to 
the rules adopted by SCAQMD 
and VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Melting 
Furnaces None Establish NOX emission limits for 

metal melting furnaces 

Not 
Recommended 
– No sources 

2.25 Metal Parts and 
Products Coating 

VOC limits on 
coatings, strippers, 
cleaning solvents 

Reduce VOC limits for general 
one-component, extreme high 
gloss, and prefabricated 
architectural coatings, similar to 
SCAQMD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Metal Working 
Fluids None 

Establish VOC limits on 
metalworking fluids and direct-
contact lubricants similar to the 
rules adopted by SCAQMD and 
VCAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.25-3 Miscellaneous 
Coating None 

Establish VOC limits and 
application method requirements 
for coating operations not 
covered by other rules, similar to 
SCAQMD, SJVUAPCD, 
VCAPCD, and BAAQMD 
requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 
Miscellaneous 
Combustion 
Sources 

None 

Establish NOX emission limits on 
miscellaneous combustion 
equipment including dryers and 
ovens similar to rules adopted by 
SCAQMD and SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Mold Release 
Agents None 

Establish VOC limits on mold 
release agents similar to the 
control measure proposed by 
SCAQMD 

Not 
Recommended 
– Has not yet 
been 
implemented in 
SCAQMD or 
any other area 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

2.38 Municipal Landfill 
Gas 

Landfill gas 
collection and 
control systems 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.23 Oil and Natural 
Gas Production 

Leak detection and 
repair standards for 
components used in 
natural gas 
production and 
processing 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

6.0 Open Burning 

Burning of certain 
materials prohibited; 
burn procedures to 
minimize smoke; 
burning is not 
allowed on days 
declared no-burn 
day 

Reduce the types of allowable 
agricultural burns similar to 
SJVUAPCD requirements 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.29-2 
Paper, Fabric, 
and Film 
Coatings 

None 
Establish VOC limits on coatings 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

9.7 
Petroleum 
Solvent Dry 
Cleaning 

Use of closed-loop 
machine with 
primary control 
system; newer 
facilities must install 
close loop with both 
primary and 
secondary control 
systems 

Expand applicability to include all 
non-halogenated solvents 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.25-2 Plastic Parts 
Coating None 

Establish VOC limits on plastic 
parts coatings similar to rule 
adopted by SCAMQD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.30 

Polyester 
Resin/Plastic 
Product 
Manufacturing 

Limits on the 
monomer content of 
resin, use of vapor 
suppressants, use 
of close-mold 
systems, or 
emission capture 
and control system 

Remove low-usage exemption, 
require non-atomizing equipment, 
and reduce monomer content 
similar to rules adopted by 
BAAQMD, SCAQMD, and 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

2.41 

Polystyrene 
/Polymeric 
Cellular (Foam) 
Manufacturing 

VOC limits for the 
manufacturing of 
expanded 
polystyrene 
products 

No control strategies identified 
Not 
Recommended 
– No sources 

 Portland Cement 
Manufacturing None Establish NOX limits for Portland 

cement manufacturing 

Not 
Recommended 
– No sources 

 Semiconductor 
Manufacturing None Establish VOC limits for 

semiconductor manufacturing 

Not 
Recommended 
– No sources 

 

Synthetic 
Organic 
Chemical 
Manufacturing – 
Fugitive Leaks 

None 
Establish VOC emissions 
standards for leak detection and 
repair program 

Not 
Recommended 
– No sources 

 Soil 
Decontamination None 

Establish VOC emission control 
standards for soil vapor 
extraction systems, similar to 
rules adopted by BAAQMD and 
VCAPCD; Establish work 
practices to minimize VOC 
emissions from soil aeration 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.31 Solvent Cleaning 

VOC limits on 
solvents, or use 
airtight/airless 
cleaning systems 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.34 Stationary Gas 
Turbines 

NOX limits on 
stationary gas 
turbines 

Reduce NOX emission limits to be 
as stringent as SCAQMD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

 Wastewater 
Separators None 

Require solid cover, floating 
pontoon cover; double-deck 
cover, or vapor recovery system 
similar to rule adopted by 
SJVUAPCD 

Not 
Recommended 
– No sources 
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Measure 
No. Title 

Current 
Requirements Opportunity for Strengthening Conclusion 

2.37 Water Heaters 
and Small Boilers 

Point-of-sale NOX 
emission standards 
on water heaters 
with rated heat input 
capacity less than 1 
mmBtu/hr 

No control strategies identified 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 

2.39 Wood Products 
Coatings 

VOC limits on 
coatings 

Reduce VOC limits on wood 
coatings similar to rules adopted 
by SCAQMD/SJVUAPCD 

Not 
Recommended 
- Evaluated for 
Attainment 
Advancement 
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Appendix E.9 Sacramento Area Council of Governments (SACOG) 

Transportation Control Measures Considered 

Information for this chapter was provided by SACOG based on a TCM RACM analysis 
(Sierra Research, 2015). A small number of control measures were identified during the 
TCM review, which have not been implemented in the Sacramento region. These were 
advanced for further RACM analysis and assessed based on the criteria specified in the 
2015 Ozone Implementation Rule and USEPA’s RAC  guidance. Factors considered 
included technical and economic feasibility, enforceability, local applicability, and ability 
to provide emission reductions before attainment deadline (advancement of attainment). 
These measures are discussed in more detail below. 

Table E-6 RACM Analysis for Transportation Control Measures 
Economic Feasibility 

TCM Measure Description Justification 

Free transit during special 
events 

Provide free alternative 
transportation to special 
events 

Not cost-effective. SACOG cannot 
mandate that Transit Agencies provide free 
service. 

Free rail-to-bus/bus-to-rail 
transfers 

Vanpool and shuttle 
services at non-intermodal 
centers 

Not cost-effective. SACOG cannot 
mandate that Transit Agencies provide free 
service. 

Close roads for use of non-
motorized traffic 

Convert roadways to 
bike/pedestrian paths 

Not cost-effective. The same emission 
reductions could be achieved with 
Complete Streets planning through road 
widening to create new bike and 
pedestrian paths and appropriate 
landscaping to provide a safe active 
transportation environment. 

Free bikes Provide free bikes to transit 
users 

Not cost-effective. This voluntary measure 
does not guarantee emission reductions. 
Consumers could sell bikes for profit. 

Truck Stop Electrification  Self-explanatory Very costly to implement. May require state 
or federal subsidies. Cost-effectiveness 
>$34,000/ton 

Promote business closure 
on high ozone days 

Self-explanatory Would impact economic activity in the 
region and would not be socially and 
economically acceptable. 

Cash incentives for 
carpoolers 

Self-explanatory Not cost-effective. SACOG’s T   Fund ing 
Program will address this with employers 
through education and outreach. 
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Advancement of Attainment 

TCM Measure Description Justification 

Bus queue jumps Installing special lanes and 
signals to allow transit to 
get ahead in traffic  

Due to infrastructure needs, cannot be 
implemented in time to advance attainment 
or by 2026. 

Reduce idling at drive-
throughs, parking lots and in 
traffic 

Self-explanatory No clear demonstration of air quality 
benefits; not easily enforceable 

Reversible lanes Change direction of travel 
during special events or 
during congestion periods 

Will not advance attainment due to minimal 
emission reductions from this episodic 
strategy 

Central Business District 
vehicle restrictions 

Restrict vehicle use in 
downtown areas 

Minimal air quality benefits that will not 
advance attainment 

 

Implementation Authority 

TCM Measure Description Justification 

Bus and carpool lanes on 
arterials 

Provide fixed lanes for 
buses and carpools on 
arterial streets 

No implementation authority; would require 
state agency authority and funds (Caltrans 
and California Transportation Commission 
(CTC)) 

Express toll lanes/ high-
occupancy toll (HOT) lanes 

Construct toll lanes to 
reduce congestion 

No implementation authority; would require 
state agency authority and funds (Caltrans 
and CTC)  

Mandatory bike racks for 
worksites 

Mandate that employers 
install bike racks at 
businesses 

No implementation authority; CA Health 
and Safety Code (HSC) §40717.6 prohibits 
mandatory employer-based trip reduction 
programs 

Pay-As-You-Drive Insurance Charge insurance fees 
based on driving patterns 

No implementation authority; would require 
changes to state insurance practices and 
regulations 

Express Busways/Dedicated 
Bus Lanes 

Construct bus-only lanes No implementation authority; would require 
state agency authority and funds (Caltrans 
and CTC) 

Income tax credit to 
telecommuters 

Self-explanatory No implementation authority; would require 
changes to California tax law 
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TCM Measure Description Justification 

Speed limit reduction Reduce freeway speed limit 
to 55mph 

No implementation authority; would require 
changes to California Vehicle Code 

Off-peak goods movement Require trucks to operate 
during off-peak hours 

No implementation authority; would not be 
economically or socially acceptable  

Truck only lanes Construct or convert lanes 
for use by heady-duty 
trucks only 

No authority to implement; would require 
state agency authority and funds (Caltrans 
and CTC) 

Divert Trucks from 
Nonattainment Areas 

Require pass-through 
trucks to choose routes 
away from the Sacramento 
region 

No authority to implement; would require 
state agency authority and funds (CARB, 
Caltrans, and CTC) 

Satellite Work Centers Work centers set-up closer 
to where employers live 

No authority to implement; CA HSC 
§40717.6 prohibits mandatory employer-
based trip reduction programs 

Conclusions 

Out of the approximately 20 candidate TCMs identified as candidate RACM, no 
measures were found to meet the criteria for RACM implementation. Based on a 
comprehensive review of TCM projects in other nonattainment areas, it was determined 
that the TCMs being implemented in the Sacramento region represent all RACM.
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Appendix E.10 California Air Resource Board (CARB) 

Mobile sources Reasonably Available Control Measure (RACM) Evaluation 

Introduction 

CARB is responsible for measures to reduce emissions from mobile sources needed to 
attain the NAAQS. This section of the Appendix will discuss how California’s mobile 
source measures meet RACM. 

CARB’s comprehensive strategy to reduce emissions from mobile sources includes 
stringent emissions standards for new vehicles, in-use programs to reduce emissions 
from existing vehicle and equipment fleets, cleaner fuels that minimize emissions, and 
incentive programs to accelerate the penetration of the cleanest vehicles beyond that 
achieved by regulations alone. Taken together, California’s mobile program meets 
RACM requirements in the context of ozone nonattainment. 

CARB developed its SIP strategy through a multi-step measure development process, 
including extensive public consultation, to develop and evaluate potential strategies for 
mobile source categories under CARB’s regulatory authority that could contribute to 
expeditious attainment of the standard. First, CARB developed a series of technology 
assessments for heavy-duty mobile source applications and the fuels necessary to 
power them1 along with ongoing review of advanced vehicle technologies for the light-
duty sector in collaboration with USEPA and the National Highway Traffic Safety 
Administration. CARB staff then used a scenario planning tool to examine the 
magnitude of technology penetration necessary, as well as how quickly technologies 
need to be introduced to meet attainment of the standard. 

CARB staff released a discussion of draft Mobile Source Strategy2 for public comment 
in October 2015. This strategy specifically outlined a coordinated suite of proposed 
actions to not only meet federal air quality standards, but also achieve greenhouse gas 
emission reduction targets, reduce petroleum consumption, and decrease health risk 
from transportation emissions over the next 15 years. CARB staff held a public 
workshop on October 16, 2015 in Sacramento, and on October 22, 2015, CARB held a 
public Board meeting to update the Board and solicit public comment on the Mobile 
Source Strategy in Diamond Bar. 

CARB Staff continued to work with stakeholders to refine the measure concepts for 
incorporation into related planning efforts including the 75 ppb 8-hour ozone SIPs. In 
May 2016, CARB released an updated Mobile Source Strategy. On May 17, 2016, 
CARB released the proposed SIP strategy for a 45-day public comment period. 
                                            
1 Technology and Fuel assessments http://www.arb.ca.gov/msprog/tech/tech.htm  
2 2016 Mobile Source Strategy http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm  

http://www.arb.ca.gov/msprog/tech/tech.htm
http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm
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The current mobile source program and proposed measures included in the SIP 
Strategy provide attainment of the ozone standard as expeditiously as practicable and 
meet RFP requirements. 

Waiver Approvals 

While the CAA preempts states from adopting emission standards and other emission-
related requirements for new motor vehicles and engines, it allows states to seek a 
waiver from the federal preemption to enact emission standards and other emission-
related requirements for new motor vehicles and engines that are at least as protective 
as applicable federal standards, except for locomotives and engines used in farm and 
construction equipment which are less than 175 horsepower (hp). The CAA also allows 
California to seek authorization for more stringent standards for new and in-use off-road 
vehicles and engines, and allows other states to adopt the standards after EPA 
authorization.  

Over the years, California has received waivers and authorizations for over 100 
regulations. The most recent California standards and regulations that have received 
waivers and authorizations are Advanced Clean Cars (including ZEV and LEV III) for 
light-duty vehicles, and On-Board Diagnostics, Heavy-Duty Idling, Malfunction and 
Diagnostics System, In-Use Off-Road Diesel Fleets, Large Spark Ignition Fleet, Mobile 
Cargo Handling Equipment for heavy-duty engines. Other authorizations include 
Off-Highway Recreational Vehicles and the Portable Equipment Registration Program. 

Finally, CARB obtained an authorization from USEPA to enforce adopted emission 
standards for off-road engines used in yard trucks and two-engine sweepers. CARB 
adopted the off-road emission standards as part of its “Regulation to Reduce Emissions 
of Diesel Particulate Matter, Oxides of Nitrogen and Other Criteria Pollutants from 
In-Use Heavy-Duty Diesel-Fueled Vehicles,” (Truck and Bus Regulation). The bulk of 
the regulation applies to in-use heavy-duty diesel on-road motor vehicles with a gross 
vehicle weight rating in excess of 14,000 pounds, which are not subject to preemption 
under section CAA section 209(a) and do not require a waiver under CAA section 
209(b). 

Light- and Medium-Duty Vehicles 

Light- and medium-duty vehicles are currently regulated under California’s Advanced 
Clean Cars program including the Low-Emission Vehicle III (LEV III) and Zero-Emission 
Vehicle (ZEV) programs. Other California programs such as the 2012 Governor Brown 
Executive Order (B-16-2012) to put 1.5 million zero-emission vehicles on the road by 
2025, and California’s Reformulated Gasoline program (CaRFG) will produce 
substantial and cost-effective emission reductions from gasoline-powered vehicles. 
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CARB is also active in implementing programs for owners of older dirtier vehicles to 
retire them early. The “car scrap” programs, like the Enhanced Fleet  odernization 
Program, and Clean Vehicle Rebate Project provide monetary incentives to replace old 
vehicles with zero-emission vehicles. The Air Quality Improvement Program (AQIP) is a 
voluntary incentive program to fund clean vehicles. 

Taken together, California’s emission standards, fuel specifications, and incentive 
programs for on-road light- and medium-duty vehicles represent all measures that are 
technologically and economically feasible in the context of a RACM assessment.  

Heavy-Duty Vehicles 

California’s heavy-duty vehicle emissions control program includes requirements for 
increasingly tighter new engine standards and address vehicle idling, certification 
procedures, on-board diagnostics, emissions control device verification, and in-use 
vehicles. This program is designed to achieve an on-road heavy-duty diesel fleet with 
2010 engines emitting 98 percent less NOX and PM2.5 than trucks sold in 1986. 

Most recently in the ongoing efforts to go beyond federal standards and achieve further 
reductions, CARB adopted the Optional Reduced Emissions Standards for Heavy-Duty 
Engines regulation in 2014 that establishes the new generation of optional NOX 
emission standards for heavy-duty engines. 

The recent in-use control measures include On-Road Heavy-Duty Diesel Vehicle 
(In-Use) Regulation, Drayage (Port or Rail Yard) Regulation, Public Agency and Utilities 
Regulation, Solid Waste Collection Vehicle Regulation, Heavy-Duty (Tractor-Trailer) 
Greenhouse Gas Regulation, ATCM to Limit Diesel-Fueled Commercial Motor Vehicle 
Idling, Heavy-Duty Diesel Vehicle Inspection Program, Periodic Smoke Inspection 
Program, Fleet Rule for Transit Agencies, Lower-Emission School Bus Program, and 
Heavy-Duty Truck Idling Requirements. In addition, CARB’s significant investment in 
incentive programs provides an additional mechanism to achieve maximum emission 
reductions from this source sector. 

Taken together, California’s emission standards, fuel specifications, and incentive 
programs for heavy-duty vehicles represent all measures that are technologically and 
economically feasible in the context of a RACM assessment.  

Off-Road Vehicles and Engines 

California regulations for off-road equipment include not only increasingly stringent 
standards for new off-road diesel engines, but also in-use requirements and idling 
restrictions. The Off-Road Regulation is an extensive program designed to accelerate 
the penetration of the cleanest equipment into California’s fleets, and impose idling 
limits on off-road diesel vehicles. The program goes beyond emission standards for new 
engines through comprehensive in-use requirements for legacy fleets.  
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Taken together, California’s comprehensive suite of emission standards, fuel 
specifications, and incentive programs for off-road vehicles and engines represent all 
measures that are technologically and economically feasible in the context of a RACM 
assessment. 

Other Sources and Fuels 

The emission limits established for other mobile source categories, coupled with 
USEPA waivers and authorization of preemption establish that California’s programs for 
motorcycles, recreational boats, off-road recreational vehicles, cargo handling 
equipment, and commercial harbor craft sources meet the requirements for RACM. 

Cleaner burning fuels also play an important role in reducing emissions from motor 
vehicles and engines as CARB has adopted a number of more stringent standards for 
fuels sold in California, including the Reformulated Gasoline program, low sulfur diesel 
requirements, and the Low Carbon Fuel Standard. These fuel standards, in combination 
with engine technology requirements, ensure that California’s transportation system 
achieves the most effective emission reductions possible. 

Taken together, California’s emission standards, fuel specifications, and incentive 
programs for other mobile sources and fuels represent all measures that are 
technologically and economically feasible in the context of a RACM assessment. 

Mobile Source Summary 

California’s long history of comprehensive and innovative emissions control has resulted 
in the most stringent mobile source control program in the nation. USEPA has 
previously acknowledged the strength of the program in their approval of CARB’s 
regulations and through the waiver process. Since then, CARB has continued to 
substantially enhance and accelerate reductions from our mobile source control 
programs through the implementation of more stringent engine emissions standards, in-
use requirements, incentive funding, and other policies and initiatives as described in 
the preceding sections.  

The CARB process for developing the proposed State measures included an extensive 
public process and is consistent with USEPA RACM guidance. Through this process 
CARB found that there are no additional RACM that would advance attainment of the 
75 ppb 8-hour ozone standard in the SFNA from emissions reductions associated with 
unused regulatory control measures. As a result, California’s mobile source control 
programs fully meet the requirements for RACM. 
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Appendix F  Federal Clean Air Act Requirements 

Table F-1 General Nonattainment Plan Requirements 
Required Plan 

Element 
Description Location in Plan 

Reasonably Available 
Control Measures 
(RACM) 
[Section 172(c)(1)] 

The plan should provide for the 
implementation of all reasonably available 
control measures as expeditiously as 
practicable, including reduction in emissions 
from existing sources through the adoption of 
reasonably available control technology. 

Chapter 7 (Control Measures) 
Appendix E (RACM Analysis) 

Reasonable Further 
Progress (RFP) 
[Section 172(c)(2)]  

The plan should meet reasonable further 
progress requirements for emission 
reduction. 

Chapter 12 (RFP 
Demonstration) 
Appendix D (RFP Progress 
Demonstrations) 

Emissions Inventory 
[Section 172(c)(3)]  

The plan should include a comprehensive, 
accurate, current inventory of actual 
emissions from all sources of the relevant 
pollutant or pollutants in such area, including 
periodic revisions as the Administrator may 
determine necessary to assure that the 
requirements of this part are met. 

Chapter 5 (Emissions 
Inventory) 
Appendix A (Emissions 
Inventory) 

Identification and 
Quantification [Section 
172(c)(4)]  

The plan should identify and quantify the 
emissions, if any, of any such pollutant or 
pollutants, which will be allowed, in 
accordance with section 173(a)(1)(B), from 
the construction and operation of major new 
or modified stationary sources in each such 
area. The plan shall demonstrate to the 
satisfaction of the United States 
Environmental Protection Agency (USEPA) 
that the emissions quantified for this purpose 
will be consistent with the achievement of 
reasonable further progress and will not 
interfere with attainment of the applicable 
national ambient air quality standard by the 
applicable attainment date. 

Chapter 5, Sections 5.2 
(Emissions Inventory 
Forecasts) 
Chapter 8 (Attainment 
Demonstration) 
Chapter12 (RFP 
Demonstration) 

Permits for new and 
modified stationary 
sources 
[Section 172(c)(5)]  

The plan provisions should require permits 
for the construction and operation of new or 
modified major stationary sources anywhere 
in the nonattainment area, in accordance 
with section 173. 

Chapter 3, Section 3.5 (NSR 
Review Requirements) 

Other Measures 
[Section 172(c)(6)]  

The plan provisions shall should include 
enforceable emission limitations, and such 
other control measures, means or techniques 
(including economic incentives such as fees, 
marketable permits, and auctions of emission 
rights), as well as schedules and timetables 
for compliance, as may be necessary or 
appropriate to provide for attainment by the 
applicable date. 

Chapter 7 (Control Measures) 
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Required Plan 
Element 

Description Location in Plan 

Compliance with 
Section 110(a)(2) 
[Section 172(c)(7)]  

The plan provisions should meet the 
applicable provisions of section 110(a)(2). 
Section 110(a)(2) includes reasonable notice 
and public hearing requirements for plan 
adoptions. 

Chapters 2, Section 2.4.4 
(Public Input and Review 
Process) 

Equivalent Techniques 
[Section 172(c)(8)]  

Upon application by any State, the USEPA 
may allow the use of equivalent modeling, 
emission inventory, and planning 
procedures, unless USEPA determines that 
the proposed techniques are, in the 
aggregate, less effective than the methods 
specified by the USEPA. 

Not Applicable – Standard 
methods employed in 
chapters.  

Contingency Measures 
[Section 172(c)(9)]  

The plan should include the implementation 
of specific measures to be undertaken if the 
area fails to make reasonable further 
progress, or to attain the national primary 
ambient air quality standard by the applicable 
attainment date. Such measures shall be 
included in the plan revision as contingency 
measures to take effect in any such case 
without further action by the State or the 
USEPA. 

Chapter 8, Section 8.2 
(Attainment Demonstrations 
Evaluation) 
Chapter 12, Section 12.3 
(Contingency Measure 
Requirement) 

Demonstration of 
attainment of the 
standard as 
expeditiously as 
practicable but not later 
than 20 years after 
designation [Section 
181(a)] 

Each area designated nonattainment for 
ozone pursuant to section 107(d) shall be 
classified at the time of such designation, as 
a Marginal Area, a Moderate Area, a Serious 
Area, a Severe Area, or an Extreme Area 
based on the design value for the area. For 
each area classified under this subsection, 
the primary standard attainment date for 
ozone shall be as expeditiously as 
practicable. 

Chapter 3 (Federal Clean Air 
Act Requirements) 
Chapter 8 (Attainment 
Demonstration) 
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Table F-2 Severe Area Plan Requirements for Ozone Nonattainment Areas 
Required Plan 

Element 
Description Location in Plan 

Inventory 
[Section 182(a)(1)]  

Submit a comprehensive, accurate, current 
inventory of actual emissions from all 
sources. 

Chapter 5 (Emissions 
Inventory) 
Appendix A (Emissions 
Inventory) 

Emissions Statement 
[Section 182(a)(3)(B)] 

Within 2 years after the date of the 
enactment of the CAA Amendments of 1990, 
the State shall submit a revision to the SIP to 
require that the owner or operator of each 
stationary source of oxides of nitrogen or 
volatile organic compounds provide the State 
with a statement, in such form as the 
Administrator may prescribe (or accept an 
equivalent alternative developed by the 
State) for classes or categories of sources, 
showing the actual emissions of oxides of 
nitrogen and volatile organic compounds 
from that source. 

Chapter 5 (Emissions 
Inventory) 

Reasonably Available 
Control Technology 
[Section 182(b)(2)]  

Implementation of control technologies for 
VOC sources covered by control technique 
guidelines (CTG) documents and all other 
major stationary sources of VOCs that are 
located in the area. 

Chapter 3, Section 3.9 
(RACT Requirements) 

Motor Vehicle 
Inspection and 
Maintenance [Section 
182(b)(4)] 

Provide for a vehicle inspection and 
maintenance program as described in 
Section 182(a)(2)(B). 

Chapter 7, Section 7.3.1.5 
(California Enhanced Smog 
Check Program) 

Enhanced Monitoring 
[Section 182 (c)(1)] 

The State shall commence such actions as 
may be necessary to adopt and implement a 
program based on enhanced monitoring 
(Photochemical Assessment Monitoring 
Stations, PAMS), to improve monitoring for 
ambient concentrations of ozone, oxides of 
nitrogen and volatile organic compounds and 
to improve monitoring of emissions of oxides 
of nitrogen and volatile organic compounds. 

Chapter 4, Section 4.1.1 
(Ozone Monitoring Sites) 

Attainment 
demonstration [Section 
182(c)(2)(A)]  

A demonstration that the plan will provide for 
attainment of the national ambient air quality 
standard as expeditiously as practicable by 
the applicable attainment date. The 
attainment demonstration must be based on 
photochemical grid modeling. 

Chapter 4 (Air Quality 
Trends) 
Chapter 6 (Air Quality 
Modeling Analysis) 
Chapter 8 (Attainment 
Demonstration) 
Appendix B (Photochemical 
Modeling) 

Reasonable Further 
Progress 
demonstration [Section 
182(c)(2)(B) and (C)]  

A demonstration that the plan will result in 
VOC emissions (and/or NOX emissions) 
reductions from the baseline emissions of an 
average of at least three percent each year. 

Chapter 12 (RFP 
demonstration) 
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Required Plan 
Element 

Description Location in Plan 

Enhanced vehicle 
inspection and 
maintenance program 
[Section 182(c)(3)]  

The State shall provide for an enhanced 
program to reduce hydrocarbon emissions 
and NOX emissions from in-use motor 
vehicles registered in each urbanized area. 

Chapter 7, Section 7.3.1.5 
(California Enhanced Smog 
Check Program) and Chapter 
5, Section 5.3.2 (on-road 
motor vehicle emissions 
EMFAC2014) 

Clean-Fuel Vehicle 
Programs [Section 
182(c)(4)] 

The State will develop a Program including 
all measures necessary to make the use of 
clean alternative fuels in clean-fuel vehicles 
(as defined in part C of title II) economic from 
the standpoint of vehicle owners. 

Chapter 7, Section 7.3 (State 
and Federal Control 
Measures) 

Vehicle Miles Traveled 
Offset [Section 
182(d)(1)(A)] 

The Plan shall identify and adopt specific 
enforceable transportation control strategies 
and transportation control measures to offset 
any growth in emissions from growth in 
vehicle miles traveled or numbers of vehicle 
trips. 

Appendix C (VMT Offset 
Analysis) 

General Offset 
requirements 
[Section 182(d)(2)]  

The ratio of total emission reductions of 
volatile organic compounds (VOCs) to total 
increased emissions of such air pollutant 
shall be at least 1.3 to 1. 

Chapter 3, Section 3.5 (NSR 
Review Requirements) 

Milestones [Section 
182(g)]  

Provide a report every three years after the 
designation to determine whether the 
nonattainment area has achieved a 
reduction in emissions during the preceding 
interval equivalent to the total emission 
reductions required to be achieved by the 
attainment date given in the plan. 

Chapter 3, Section 3.10 
(Milestone Reports) 
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