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Public Process So Far

Release of rd :
User Needs Model Alpha 3" Public
Inquiry ENIIDII:ngrYVneb Rele e Workshop
March, 2019 March, 2020 Sept., 2020 Dec., 2020
Oct, 2019 July, 2020 Nov., 2020
1st Public nd ; Model Beta
Workshop 5\/05:22; Release
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Agenda for Today’s Workshop

 Background
d Comparison with EMFAC2017

I. Overall trend

li. Detailed overview of impacts

L Q&A and Next Steps
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Background of EMFAC

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) T Olt=tionlGentormity

Integrated modeling /

Regulatory Development
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A Decade of EMFAC Updates

2011 2017

N

L

A\~

EMFAC2014

v Single Package

v Reflecting Advanced Clean Cars,
2014 Amendments to Truck and

® Bus Rule, and Heavy-Duty Green

201 4 House Gas (GHG) Regulations

N+~ CARB

®
EMFAC2011 EMFAC2017
v" Integrating In-Use Diesel v" An extension of the EMFAC2014
Regulations framework
v" Modular approach v Reflecting measures adopted
before 2018

EMFAC202x

| EMFAC
2021



EMFAC202x Updates

* Full functionality
* Modern and friendly
+ Fastand easy

New model features
* PHEV

* Energy module

* Evaporative module
*  Ammonia

* Vocational trucks

7

.
I |
\

Data Updates Y
* Vehicle population
* Vehicle activity
* Emission rates
J
N
New forecasting
framework
« Consumer choice
model
» Travel demand model
J




Latest Regulatory Measures

HD Vehicle Inspection :
Program (HDVIP)/ S
Periodic Smoke Innovative SAFE Part

Inspection Program Clean Transit One & Final
(PSIP) (ICT) Rule HD Omnibus
HD Warranty Zero Emission (ZE) Advanced
Airport Shuttle Bus Clean Trucks

| (ACT)
ALY |
LOSANGEES
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EMFAC202x Next Steps

3rd Public Workshop Technical Documentation

Dec., 2020 March, 2021

Late 2020/Early 2021 Spring/Summer, 2021

Model Final Release Submission to U.S.EPA
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EMFAC202x vs. EMFAC2017
Major Updates and Impacts

10






Comparisons of
EMFAC202x vs. EMFAC2017

EMFAC202x model will be released with “default” VMT
e 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

* CDTFA: California Department of Tax and Fee Administration
** CSFFM: California Statewide Freight Forecasting Model

/@h\ C A R B *** Metropolitan Planning Organizations
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Light-Duty

Overall Trends Relative to EMFAC 2017 (1)

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

LD VMT — VMT decrease

LD Exhaust Emission Rates Updates: NO, 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) Rule': CO, increase

Motorcycle Activity and Emission Rates Updates — Activity decrease: NO,, ROG, CO and
CO, decrease

BN V V V VY

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

Overall Trends Relative to EMFAC 2017 (2)

Heavy Duty (HD)

YV VYV

YV VYV

>

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

HD VMT — higher VMT growth rates

HHD Exhaust Emission Rates Updates: Mdev\Dtka

-
N
= fie
. -~ . P,
a1
1
-

Pickups/ Vans

o Running: PM increase, NO, decrease, CO, decrease
o Start: NOx increase

New HD Deterioration Model: NO, 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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- Statewide and Regional Comparison

(The followings are preliminary results - subject to change)

ARB s
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Vehicle Miles Travelled

2030 2040 2050

--- EMFAC2017

Medium and Heavy-Duty (GVWR > 8,500 Ibs)

(million miles per day)
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0

2000

Higher VMT growth
estimated by Caltrans
travel demand model

COVID-19
related
restrictions
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VMT - South Coast (SC)

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 lbs)
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VMT - San Joaquin Valley (SJV)

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)
180 - 35 -
30
58 D5 25
272 120 s 5
|’: 8 o o
8o 90 &=
S E =E 45
(O @ g
SFC 601 2= 10
éE 30 =5
5 il
0 T T T T I O T T T T !
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
——EMFAC 202x =---EMFAC 2017 ——EMFAC202x --- EMFAC2017

(A~ CARB 18



Population

Population - Statewide

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

Light-Duty New Vehicle Sales

New Vehicle Sales (Million)

(A~ CARB

2D

2.0

1.5

1.0

0.5 -

0.0

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

2000

2010 2020 2030 2040 2050
—EMFAC202x ---EMFAC2017

DOF: Department of Finance, California
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Population

Population Technology Mix - Statewide

Light-Duty (GVWR < 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)

35 3.0
Consumer choice ZEV New natural gas Advanced Clean
‘e 30 - sales forecasting T forecasting Trucks ZEV
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Population

Population — SC

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

Population — SJV

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 lbs)
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2,500

2,000

1,500

NOx Emissions (tpd)

1,000

NOx Emissions — Statewide

Important

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

MPOs’ VMT will be used

Higher emission rates for
LEV I, LEV Il, and LEV Il
LDVs

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

500 -

Higher compliance due to CARB’s
enforcement actionsandSB1DMV | = TTS=S=see=--

registration holds

0

2000
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NOx Emissions — Statewide

Light-Duty (GVWR < 8,500 Ibs)

2000

Medium and Heavy-Duty (GVWR > 8,500 Ibs)

Higher compliance due to CARB’s
enforcement actions and SB 1 DMV
registration holds

ACT & HD Omnibus resulted in
NOx reduction, but the higher
VMT growth may offset part of
the reduction
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NOx Emissions (tpd)
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HD Statewide NOx Emissions

Class 8 Trucks
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NOx Emissions — SC

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)
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NOx Emissions — SJV

Light-Duty (GVWR < 8,500 Ibs)
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Medium and Heavy-Duty (GVWR > 8,500 Ibs)
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Exhaust PM, . Emissions — Statewide

Excludes Tire and Brake Wear

Lower mileage accrual and therefore
emissions in EMFAC 202x for certain
fleet groups, e.g. Class 8 Tractors.

60 -
= 50
‘.9_ \
2 40
kel
n
1)
- 30
L
@
© 20
=
3
LL
= 10
=
ol
0
2000

(A~ CARB

2010 2020 2030
—EMFAC202x ---EMFAC2017

2040

2050

29



Y
AN

Sy
N

o
o

PM, s Exhaust Emissions (tpd)

Exhaust PM, . Emissions — Statewide

Light-Duty (GVWR < 8,500 Ibs)
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PM, s Exhaust Emissions (tpd)
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Medium and Heavy-Duty (GVWR > 8,500 Ibs)

Lower mileage accrual and therefore
lower emissions in EMFAC 202x for
certain fleet groups, e.g. Class 8 Tractors.
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Exhaust PM, . Emissions — SC

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)
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Exhaust PM, . Emissions — SJV

Light-Duty (GVWR < 8,500 Ibs)

Medium and Heavy-Duty (GVWR > 8,500 Ibs)
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PM, . Emissions — Statewide

EMFAC202x July Workshop

B OES-NAO m After-NAO  m After-LM

Includes Tire and Brake Wear

80 F 8 : i < NAQO: Non Asbestos Qrganic
Previous EMFAC Assumption: 37.5 mg/mi LM: Low Metallic
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Further reductions through
20 vehicles with regenerative
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PM, . Brake Wear Emissions — Statewide

Important
HD brake wear emission rates may get updated

(pending available data)

emission rates and speed
correction factors

5 .

> vehicles with regenerative
braking system

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 lbs)
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ROG Emissions — Statewide

Includes Evaporative Emissions
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Higher emission rates for LEV |,
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ROG Emissions (tpd)

ROG Emissions — Statewide

Light-Duty (GVWR < 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 lbs)
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ROG Emissions — SC

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)
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ROG Emissions — SJV

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)
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CO, Emissions — Statewide
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e MY Final SAFE Rule impact
160 L.~ N - and higher HD VMT growth
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CO, Emissions — Statewide

Light-Duty (GVWR < 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 lbs)
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NEW!

Statewide NH, Emissions

Light-Duty (GVWR = 8,500 Ibs) Medium and Heavy-Duty (GVWR > 8,500 Ibs)
60 - Newer light duty vehicles 30 -
have higher ammonia
emissions
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NEW!

Statewide Energy Consumption
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EMFAC202x Next Steps

3rd Public Workshop Technical Documentation

Dec., 2020 March, 2021

Late 2020/Early 2021 Spring/Summer, 2021

Model Final Release Submission to U.S.EPA

A~ CARB
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More updates before the final release

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

e HD brake wear emission rates

EfF & N.CARB WERG @NO

« HD CC)2 emission reduction
* Analysis of Phase 1 HD GHG certification data
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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

(A~ CARB
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