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Public Process So Far
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User Needs 
Inquiry

1st Public 
Workshop

Release of 
EMFAC Web 

Platform

2nd Public 
Workshop

Model Alpha 
Release

Model Beta 
Release

3rd Public 
Workshop

March, 2019

Oct, 2019

March, 2020

July, 2020 Nov., 2020

Sept., 2020 Dec., 2020



Agenda for Today’s Workshop

 Background 

 Comparison with EMFAC2017

i. Overall trend

ii. Detailed overview of impacts

Q&A and Next Steps
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Background
Overview
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Background of EMFAC
Scoping plan

State Implementation Plan

Transportation Conformity

Regulatory Development
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 California specific with USEPA approval
 More than three decades of data 

collection and methodology refinement
 Advanced Data Mining and Analysis
 Real World Emission Testing
 Use of Big Data (e.g., Telematics)
 Integrated modeling



A Decade of EMFAC Updates

6

2011

2014

2017

2021

EMFAC2011
 Integrating In-Use Diesel  

Regulations
 Modular approach

EMFAC2014
 Single Package
 Reflecting Advanced Clean Cars, 

2014 Amendments to Truck and 
Bus Rule, and Heavy-Duty Green 
House Gas (GHG) Regulations 

EMFAC2017
 An extension of the EMFAC2014 

framework
 Reflecting measures adopted 

before 2018

EMFAC202x



EMFAC202x Updates
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Data Updates
• Vehicle population
• Vehicle activity
• Emission rates

New forecasting 
framework
• Consumer choice 

model 
• Travel demand model

New web interface
• Full functionality
• Modern and friendly
• Fast and easy

New model features
• PHEV
• Energy module
• Evaporative module
• Ammonia
• Vocational trucks



Latest Regulatory Measures

HD Vehicle Inspection 
Program (HDVIP)/ 

Periodic Smoke 
Inspection Program 

(PSIP)

HD Warranty

Innovative 
Clean Transit 

(ICT)

Zero Emission (ZE) 
Airport Shuttle Bus

SAFE Part 
One & Final 

Rule

Advanced 
Clean Trucks 

(ACT)

HD Omnibus
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EMFAC202x Next Steps
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3rd Public Workshop

Model Final Release

Technical Documentation

Submission to U.S.EPA

Dec., 2020

Late 2020/Early 2021 Spring/Summer, 2021

March, 2021



Major Updates and Impacts
EMFAC202x vs. EMFAC2017
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 Overall Trends
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Comparisons of 
EMFAC202x vs. EMFAC2017

• EMFAC202x model will be released with “default” VMT
• CARB estimated VMT
• Historical VMT is bounded by fuel sales from CDTFA*

• Future forecasting is based on socio-econometric modeling for LD and 
CSFFM** for HD

• Emissions comparisons provided in this workshop are based on 
“default” VMT

• For State Implementation Plan (SIP) and transportation 
conformity demonstration, MPO*** VMT will be used
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*    CDTFA: California Department of Tax and Fee Administration
**  CSFFM: California Statewide Freight Forecasting Model
*** Metropolitan Planning Organizations 



Overall Trends Relative to EMFAC 2017 (1)

 LD VMT – VMT decrease
 LD Exhaust Emission Rates Updates: NOX and ROG increase
 LD PM Brake Wear Emission Rates Updates: PM decrease
 LD Evaporative Emission Module: ROG increase
 The Final Safer Affordable Fuel Efficient (SAFE) Rule1: CO2 increase
 Motorcycle Activity and Emission Rates Updates – Activity decrease: NOX, ROG, CO and 

CO2 decrease
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Light Duty (LD)
- All vehicles with Gross Vehicle Weight Rating (GVWR) of 8,500 lbs. or less
- Passenger Cars, Light-Duty Trucks, and Motorcycles

Light-Duty

1. https://www.epa.gov/regulations-emissions-vehicles-and-engines/safer-affordable-fuel-efficient-safe-vehicles-final-rule



 HD VMT – higher VMT growth rates
 HHD Exhaust Emission Rates Updates: 

o Running: PM increase, NOX decrease, CO2 decrease
o Start: NOx increase

 New HD Deterioration Model: NOX decrease for older fleets 
 HD Activity Profile Updates:

o VMT distribution by speed: NOx decrease, PM increase
o Number of starts by soak time: NOx decrease
o Extended idling hours: NOx and PM increase

 HD Regulations (e.g., ACT, HD Omnibus): Criteria and GHG reduction
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Overall Trends Relative to EMFAC 2017 (2)
Heavy Duty (HD)

– All vehicles with GVWR of 8,501 lbs. or higher
– Light-, Medium-, and Heavy-Heavy Duty Trucks and Buses

Heavy-Duty



 Statewide and Regional Comparison
(The followings are preliminary results - subject to change)
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VMT - Statewide
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Higher VMT growth 
estimated by Caltrans 
travel demand model

COVID-19 
related 

restrictions

Lower DOF human 
population forecast

VMT

Subtracted 
off-road gas

COVID-19 
related 

restrictions
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VMT – South Coast (SC)
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

VMT
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VMT – San Joaquin Valley (SJV)

18

Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

VMT
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Updated LD
new vehicle 

sales forecast

Population

Adding vehicle with out 
of state registration 

address
COVID-19 

related 
restrictions

Adding vehicle with out 
of state registration 

address
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Sales down since CY 2016; COVID-19 socio/economic impacts; 
Lower population growth based on updated 2020 DOF projection;
Ride sharing and autonomous vehicles may suppress new 
vehicle sales

Light-Duty New Vehicle Sales
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DOF: Department of Finance, California

Population
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Population Technology Mix - Statewide

21

Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

New natural gas 
forecasting 

Advanced Clean 
Trucks ZEV 
requirement

Consumer choice ZEV 
sales forecasting

Population

This chart does not reflect 
2020 Mobile Source strategy or 

Governor’s Executive Order N-79-20
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Population
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Population
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NOx Emissions – Statewide
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Higher emission rates for 
LEV I, LEV II, and LEV III 

LDVs

Emissions

ACT & HD Omnibus resulted in NOx 
reduction, but the higher VMT growth 
may offset part of the reduction 

Important
For State Implementation Plan (SIP) and 
transportation conformity demonstration, 

MPOs’ VMT will be used

Higher compliance due to CARB’s 
enforcement actions and SB 1 DMV 
registration holds
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ACT & HD Omnibus resulted in 
NOx reduction, but the higher 
VMT growth may offset part of 

the reduction 

NOx Emissions – Statewide
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Emissions
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Higher emission rates 
for LEV I, LEV II and 

LEV III LDV

Higher compliance due to CARB’s 
enforcement actions and SB 1 DMV 
registration holds
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Class 4-7 Trucks Buses VMT

0

10

20

30

40

50

60

70

80

90

0

100

200

300

400

500

600

700

800

900

1000

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

20
45

20
50

Ve
hi

cl
e 

M
ile

s 
Tr

av
el

le
d

(m
illi

on
 m

ile
s 

pe
r d

ay
)

N
O

x 
Em

is
si

on
s 

 (t
pd

)

Class 8 Non-Tractors Class 8 Tractor-Port

Class 8 CAIRP Class 8 OOS

Class 8 Tractor-Instate VMT

HD Statewide NOx Emissions
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Class 4-7 Trucks and BusesClass 8 Trucks

Emissions decrease due to 
ACT, HD Omnibus, though 

VMT increases 

2X VMT from 2020 2050

1X NOx from 2020 2050

Emissions
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Emissions
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Emissions
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Exhaust PM2.5 Emissions – Statewide
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Excludes Tire and Brake Wear

Emissions

Lower mileage accrual and therefore 
emissions in EMFAC 202x for certain 

fleet groups, e.g. Class 8 Tractors. 
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Emissions

Lower mileage accrual and therefore 
lower emissions in EMFAC 202x for 

certain fleet groups, e.g. Class 8 Tractors. 
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COVID-19 related 
restrictions in VMT
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Higher HD VMT growth 
offset reductions 
resulted from regulations

Higher T&B 
Compliance &

PSIP/HDVIP Reg.
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)
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Exhaust PM2.5 Emissions – SJV

32

Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)
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PM2.5 Emissions – Statewide
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Includes Tire and Brake Wear

Updates in Light Duty 
PMBW Emission Rates

Emissions

EMFAC202x July Workshop

Further reductions through 
vehicles with regenerative 

braking system
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PM2.5 Brake Wear Emissions – Statewide
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Emissions

Updates in LD PMBW 
emission rates and speed 

correction factors

HD mileage accrual updates; 
further reductions through 
vehicles with regenerative 

braking system

Important
HD brake wear emission rates may get updated 

(pending available data)



0

200

400

600

800

1,000

1,200

2000 2010 2020 2030 2040 2050

R
O

G
 E

m
is

si
on

s 
(tp

d)

EMFAC202x EMFAC2017

ROG Emissions – Statewide
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Includes Evaporative Emissions

Higher emission rates for LEV I, 
LEV II, and LEV III LDV; higher LD 

evaporative emissions

Emissions
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Lower mileage accrual 
and therefore emissions 
in EMFAC 202x primarily 

for Class 8Tractors

Emissions

Higher emission rates for LEV I, 
LEV II, and LEV III LDV; higher 

LD evaporative emissions
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Emissions
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)
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CO2 Emissions – Statewide 
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Emissions

Accounting for taxable gasoline being used in off-road 
(e.g., lawn and garden, recreational marine watercraft)

470 million gallons of gasoline in 2019

Final SAFE Rule impact 
and higher HD VMT growth
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Medium and Heavy-Duty (GVWR > 8,500 lbs)Light-Duty (GVWR ≤ 8,500 lbs)

Final SAFE Rule impact

COVID-19 related 
restrictions in VMT

Subtracted off-
road gas

Increase in emissions due to 
higher VMT growth offset by ACT

Emissions



Statewide NH3 Emissions
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Medium and Heavy-Duty (GVWR > 8,500 lbs)
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Light-Duty (GVWR ≤ 8,500 lbs)

Increase in NH3 emissions 
primarily due to ammonia slip 
from SCR-equipped vehicles

Emissions
NEW!

Newer light duty vehicles 
have higher ammonia 
emissions



Statewide Energy Consumption

42

NEW!
Energy

California electricity usage ~700-800 GWh daily – energy.gov

6 million households
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Q&A and Next Steps

43



EMFAC202x Next Steps

44

3rd Public Workshop

Model Final Release

Technical Documentation

Submission to U.S.EPA

Dec., 2020

Late 2020/Early 2021 Spring/Summer, 2021

March, 2021



More updates before the final release

• Adjusting LD technology mix to reflect higher fraction 
of zero emission vehicles

• HD brake wear emission rates

• HD CO2 emission reduction
• Analysis of Phase 1 HD GHG certification data

45



Looking Forward to
• EMFAC202x application: to inform and support upcoming policies and 

regulations, e.g.
• Heavy-duty Inspection and Maintenance (HD I/M)
• Advanced Clean Fleet rule (ACF)
• Advanced Clean Car 2.0 (ACC 2.0)
• On-Road Motorcycle (ONMC)

• Next version of EMFAC in 2023/2024
• Fleet information by industry/vocational type
• ALPR data to better understand truck traffic
• Real world emission and performance data – OBD REAL and PEAQS
• Lab and field testing to update emission rates
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