
             

California Environmental Protection Agency 

AIR RESOURCES BOARD 

PUBLIC MEETING 
TO CONSIDER 
APPROVAL OF 

REVISIONS TO THE STATE’S 
ON-ROAD 

MOTOR VEHICLE EMISSIONS
 INVENTORY 

TECHNICAL SUPPORT DOCUMENT 

May 2000 



 

 

Table of Contents 

SECTION TOPIC 

ES Executive Summary 
1.0 Background 
2.0 Model History 
3.0 Overview 
4.0 Development of the Basic Emission Rates 
4.1 Introduction 
4.2 Vehicle Technology Groups 
4.3 Comparison of Surveillance Data with EMFAC2000 Predictions for 

Emissions Regime 
4.4 Data Used in the Development of EMFAC2000 
4.5 Definition of Emission Regime Boundaries 
4.6 Emission Rates 
4.7 U.C. Based Emission Rates 
4.8 Methodology Used In Estimating Emission Rates for Vehicles Certified to 

the LEVI Standards 
4.8.1 Introduction 
4.8.2 Methodology 
4.8.3 Discussion 
4.9 Methodology Used In Estimating Emission Rates for Vehicles Certified to 

the LEVII Standards 
4.9.1 Introduction 
4.9.2 Methodology 
4.9.3 Results 
4.9.4 Recommendations 
4.10 CO2 Base Emission Rates and Fuel Consumption 
4.10.1 Introduction 
4.10.2 Gasoline PC, LDT and MDT CO2 
4.10.3 Gasoline PC, LDT and MDT Fuel Consumption 
4.10.4 Diesel PC, LDT and MDT CO2 
4.10.5 Diesel PC, LDT and MDT Fuel Consumption 
4.10.6 Pb and SOx Emissions 
4.11 On-Road Motorcycle Activity, Technology Groups, and Emission Rates 
4.11.1 Introduction 
4.11.2 On-Road Motorcycle Activity Data 
4.11.3 On-Road Motorcycle Technology Groups 
4.11.4 On-Road Motorcycle Emission Rates 
4.11.5 On-Road Motorcycle Emission Correction Factors 
4.11.6 Recommendations 
4.12 Total Particulate Matter Emission Factors 
4.12.1 Introduction 
4.12.2 Data Analysis 
4.12.3 Conclusion 



 
 

4.13 Factors for Converting THC Emission Rates to TOG/ROG 
4.13.1 Introduction 
4.13.2 Methodology 
5.0 Evaporative Emissions 
5.1 Methodology Used In Estimating Running Loss Emissions 
5.1.1 Introduction 
5.1.2 Methodology 
5.1.3 Basic Emission Rates 
5.1.4 Calendar Year Specific Emissions 
5.1.5 Regime Growth Rates 
5.1.5.1 Regime Growth Rates For OBD2 Equipped Vehicles 
5.1.5.2 Regime Growth Rates For Vehicles Certifying to Near Zero 

Evaporative Emission Standards 
5.1.6 Effect of Inspection and Maintenance 
5.1.7 RVP and Temperature Correction Factors 
5.1.8 Discussion and Recommendations 
5.1-A Appendix A 
5.2 Hot Soak Emissions 
5.2.1 Introduction 
5.2.2 Objectives 
5.2.3 Methodology 
5.2.4 Temperature and RVP Adjustments 
5.2.5 Development of Hot Soak Basic Emission Rate (BER) 
5.2.6 Estimation of Basic Emission Rate for Near-zero Evap Vehicles 
5.2.7 Development of Emission Regime Growth Rate 
5.2.8 Estimation of  I/M corrected Hot Soak Emission Factors 
5.2.9 Moderate Emitter Growth Rate and OBD II 
5.2.10 Partial Hot Soaks 
5.2.11 Conclusions 
5.3 Diurnal and Resting Loss Emissions 
5.3.1 Introduction 
5.3.2 Objectives 
5.3.3 Methodology 
5.3.4 Diurnal and Resting Loss Basic Emission Rates 
5.3.5 Basic Emission Rate for model year 1995 and beyond (Enhanced 

Evaporative Emission Standards) 
5.3.6 Estimation of Basic Emission Rate for Near-zero Evap Vehicles 
5.3.7 Temperature and Fuel Correction Factor 
5.3.8 Multi-day Correction Factors 
5.3.9 Regime Growth Rates 
5.3.10 I/M corrected Diurnal and Resting Loss Emission Factors 
5.3.11 Moderate Emitter Growth Rate and OBDII 
5.3.12 Conclusions 
6.0 Correction Factors 
6.1 Technology Specific Temperature Correction Factors 
6.1.1 Introduction 



 
 
 

6.1.2 Methodology 
6.1.3 Application of TCF Coefficients 
6.1.4 Discussion 
6.2 Cycle Correction Factors 
6.2.1 Introduction 
6.2.2 Data Analysis 
6.3 Fuel Correction Factors 
6.3.1 Introduction 
6.3.2 Methodology & Results 
6.4 Development of Air Conditioning Emission Factors 
6.4.1 Introduction 
6.4.2 Emissions 
6.4.3 A/C Activity Factors 
6.4.3.1 Compressor Activity Fraction 
6.4.3.2 Fraction of Vehicles Equipped with A/C 
6.4.3.3 Fraction of Functional A/C Systems 
6.5 NOX Emission Rates And Humidity 
6.5.1 Introduction 
6.5.2 Review of the NOx Humidity Correction Factor 
6.5.3 Original Methodology 
6.5.4 ARB Methodology 
6.5.5 Ambient Conditions 
6.5.6 Time-Space Resolved Absolute and Relative Humidity 
6.5.7 County Specific NOx Emissions Adjustments 
6.5.8 References 
6.6 Altitude Correction Factors 
6.6.1 Introduction 
6.6.2 Methodology 
6.7 Start Correction Factors 
6.7.1 Introduction 
6.7.2 Data Analysis 
6.7.3 Application of Correction Factors in Start Methodology 
7.0 Activity 
7.1 Estimation of Average Mileage Accrual Rates from Smog Check Data 
7.1.1 Introduction 
7.1.2 Objectives 
7.1.3 Methodology 
7.1.4 Assumptions 
7.1.5 Rollover 
7.1.6 Calculation of Accrual Rates 
7.1.7 County/Air Basin Substitutions 
7.1.8 Regression Equation 
7.1.9 Results 
7.1.10 Recommendations 
7.2 County-Specific Vehicle Age Distribution and Population Matrices 
7.2.1 Introduction 



 

 
 

 
 

 

7.2.2 Methodology 
7.2 Retention Rates 
7.4 Forecasting/Backcasting 
7.5 Vehicle Miles Traveled (VMT) and Speed 
7.6 Light-duty Automobile Weekday Activity 
7.6.1 Introduction 
7.6.2 Starts per Day Data Analysis 
7.6.3 Hourly Activity Data Analysis 
7.6.4 Time-On and Time-Off 
7.6.5 Trip-Starts and Trip-Ends 
7.6.6 Vehicle Miles Traveled 
7.6.7 Speed Frequency Distribution 
7.6.8 Resting Time 
7.7 Gasoline Fuel Reid Vapor Pressures 
7.7.1 Introduction 
7.7.2 Methodology 
7.7.3 Discussion 
7.7-A Appendix A 
7.7-B Appendix B 
7.8 County-Specific Diurnal Temperature Profiles 
7.8.1 Background 
7.8.2 Methodology 
7.8.3 Development of Average Monthly Diurnal Temperature Profiles 
7.8.4 Development of O3- and CO-episode Day Diurnal Temperature 

Profiles 
7.8.5 Results 
8.0 Methodology Used to Model Inspection and Maintenance Programs 
8.1 Introduction 
8.2 Background 
8.3 Data Sources 
8.4 Identification Rates 
8.5 Repair 
8.6 Deterioration Rates 
8.7 Discussion 
9.0 Incorporation of Latest Standards 
10.0 Heavy-Duty Trucks Emission Factors Development 
10.1 Heavy-Duty Diesel Trucks (HDDT) Emission Factors 
10.2 Data Sources 
10.3 Heavy-Heavy Diesel Trucks Emission Rates 
10.4 Medium-Heavy Diesel Truck Emission Rates 
10.5 Light-Heavy Diesel Truck Emission Rates 
10.6 Federal Heavy-Heavy Diesel Truck Emission Rates 
10.7 Effect of Tampering and Malfunctions on Heavy-Duty Diesel Truck 

Emissions  - Deterioration Rates 
10.7.1 Estimates of Frequency of Occurrence 
10.7.2 Emission Increases Due to Tampering 



 

 
 
 
 
 
 
 
 
 

10.8 Application of Deterioration Factors 
10.9 Clean Diesel Effects 
10.10 Idle Emissions from HDDT 
10.11 Emissions Comparison 
10.12 Heavy-Duty Gasoline Trucks (HDGT) Emission Factors 
10.13 Diesel Urban Bus Emission Factors 
10.14 Diesel Urban Bus - Emissions Data Analysis 
10.15 Diesel Urban Bus - Deterioration Rates 
11.0 Heavy-Duty Truck Activity 
11.1 Introduction 
11.2 Data Sources 
11.3 Data Analysis 
11.4 Definition of Variables 
12.0 Mexican Vehicles 
12.1 Introduction 
12.2 Activity 
12.3 Emissions 
12.4 Results 
12.5 Discussion 
12.6 Conclusion 
12.6.1 Mexican Trucks 
13.0 Quantification of Changes In Emissions 
13.1 Baseline Comparisons 
13.2 Comparisons with No Correction Factors 
13.3 Effect of Chronically Unregistered Vehicles 
13.4 FTP Versus UC based Cycle Correction Factors 
13.5 Effect of Fuel Correction Factors 
13.6 Humidity Correction Factor 
13.7 Effect of Air Conditioning 
13.8 Effect of Liquid Leakers on Evaporative Emissions 
13.9 Effect of Temperature Correction Factors 
13.10 Effect of Inspection and Maintenance 
13.11 Summation of the Incremental Increases in Emissions 

Appendix A - Acronyms Used in Staff Report 
Appendix B - EMFAC2000 Technology Groups 


	California Environmental Protection Agency
	10.15Diesel Urban Bus - Deterioration Rates




Accessibility Report





		Filename: 

		table_of_contents.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

