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technology
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[CARB sets California’s own\

air quality standards and
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California Air Resources Board | M 1SSion

* Leads Califormia’s fight against air pollution
and climate change

* Protects public health

* Promotes clean, energy-efficient fuels and
technology
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4 CARB verifies vehicle

manufacturers’ emissions
compliance and researches
causes and effects of air

\ pollution. Y
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California Air Resources Board | The Mission
* Leads Califormia’s fight against air pollution
and climate change
* Protects public health

* Promotes clean, energy-efficient fuels and
technology
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4 CARB reduces greenhouse gas

emissions through measures that
promote clean, efficient and
\ sustainable energy.
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Afrontando la contaminacion del aire

FEDERAL « ESTATAL « LOCAL
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LA US EPA El Consejo de Recursos Los Distritos de Control
La Agencia de protecciéon : . :
PRSI T PR del Aire de California de Aire Locales
Establece ¢ impone los estandares. Regula las fuentes méviles que contaminan Regulan las fuentes estaclonarias
Regula el transporte interestatal. el aire, los gases de efecto Invernadero y locales de contaminacién del aire.

y productos de consumo.
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CAUSAN NIEBLA
TOXICA/SMOG
l PARTICULA FINA |
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CONTAMINACION DEL AIRE

CONTAMINANTES
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La contaminacion del aire
causa efectos serios a la salud
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ASMA Y OTRAS DERRAME ENFERMEDADES CANCER MUERTE
ENFERMEDADES CEREBRAL CARDIACAS PREMATURA
RESPIRATORIAS




Cleaner Air = Healthier Lungs

USC Researchers find less pollution in LA area is
associated with better lung function in children

USC CHILDREN'S HEALTH STUDY

2,120 Children 5 SoCal Communities
000 000000 0OCO .
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WHAT WAS MEASURED 7

Pollution

Pollution levels across So Cal have been
measured for a period spanning 20 years
starting in 1994,

3 groups of kids were tested from
11-15 years of age.
Group |1 was tested: 1994-1998

Group 2 was tested: 1997-2001 Particles: Coarse (PM10), Fine (PM 2.5)
Group 3 was tested: 2007-201 Gases: Nitrogen Dioxide (NO2), Ozone (O3)
—
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POLLUTION DOWN
'LUNG HEALTH UP

b
Air quality in the Los Angeles basin, as measured in five cities by
USC researchers, improved over two decades. That provided a
more healthful environment for children’s growing lungs

AIR POLLUTION CHILDREN’S LUNGS
Nitrogen  Fine In 1998, nearly eight of 100 15-year-olds
dioxide particles had significant lung deficits.

AMAAAAAA

By 2011, only about 3 1/2 of 100

15-year-olds had significant lung deficits.
33%
- RARR1
Source: USC Children’s Health Study

California Air Resources Board

USC Graphic by Molly Zisk
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La Contaminacion del aire proviene

de una variedad de fuentes

ESTACIONARIAS 5 PERSONALES
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Los Medios para Mejorar la

Calidad del Aire en Califomia

AVANCES CIENTIFICOS
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Los Angeles 1948




Los Angeles 50 Years Ago

* Unhealthy levels of lead, NO,, SO,, carbon monoxide,
ozone, particulate matter, and air toxics

* In Los Angeles:
* Over 100 air pollution alerts annually
* Over 200 days with unhealthy air annually

* 49 pphm one hour peak ozone level, five times the
allowable level




Los Angeles Today

* NO,, SO,, and CO: Attained National Standards
* Ozone:
* Los Angeles peak cut over 60%

* Hours of exposure reduced 90%
PM10: Annual levels cut in half

* Toxics: Nearly 50% risk reduction




Vehicle Rules Cut Ozone-Forming Emissions

Posmve Crankcase Ventilation [ 90% reduction in 20 years ]
= Exhaust standards
128 Oxidation catalyst
10 1 3-way catalyst,

g/mile HC + NOx

On-board computer

8 -
Advanced computer
e fuel injection,
oxygen sensor
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Key ARB Fuel Regulations

Limited vapor pressure
—Eliminated lead from gasoline
—Required oxygenates in winter to reduce carbon monoxide

—Cleaner-burning diesel

Cleaner-burning gasoline

Further cuts in sulfur, benzene in gas

— Low-sulfur diesel

1992 1993 1996 1999 2006 - 2007
Implementation dates
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Diesel Risk Reduction Plan
* Adopted 2000

— 85% reduction by 2020

* Four strategies:

Filter
— Stringent new engine standards |

— Cleaner diesel fuel (<15 ppm sulfur)

— Ensure in-use emissions compliance

— Reduce emissions from older engines through
retrofits and early retirements

California Air Resources Board
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Benefits of Diesel Engine Standards

Statewide DPM Ambient Concentration
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Benefits of Diesel Engine Standards

California Population, Gross State Product (GSP),
Diesel Cancer Risk, Diesel Vehicle-Miles-Traveled (VMT)

100% Diesel VM
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Key California measures in place

Equipment &

Trucks Ships Locomotives narbor craft

*Drayage frucks eLower sulfur *Low sulfur fuel Low sulfur fuel
« All truck fleets fuel *Fleet average  <In-use diesel
*Optional low- *Shore power NOX limits for equipment at
NOx standards <Ban on South Coast ports, railyards
«Tractor-trailer iINncineration *Diesel PM risk *In-use gas
GHG *Ports: vessel reduction atrail  forklifts
o|dling limits speed yards «Ground service
*Smoke limits reduction equipment
*International *|n-use harbor
trucks craft
*Transport
refrigeration




Progress in reducing freight
emissions In California (2000-2025)
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Peak 1-Hour Ozone Level (ppm)

Clean Air Progress:
Peak Ozone Levels Decline
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Maximum Annual Geometric
Mean PM10 level (ug/m3)

Clean Air Progress:
Annual Average PM 10 Levels Drop
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Clean Air Progress:
Dramatic Improvement in Los Angeles

Maximum ozone levels in Los Angeles area

1U.S. standard
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Clean Air Progress: Cleaner Cars

LOS AUTOS SON

M, & MENOS CONTAMINANTES
UM




Smog Check Program Overview

e Launched in 1984

* Administered by Bureau of Automotive
Repair, designed 1n consultation with CARB

* De-centralized program design
* Privately owned smog stations licensed by BAR

* Historically: most vehicles tested by OBD and
ASM

* March 2015: OBD only testing for 2000 and
newer gasoline vehicles

®
T
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Testing Requirements Per Area

Program Area Smog Check Testing Required
Required

Enhanced Every 2 Years OBD for 20001 MY
When Owner OBD + ASM for 1996-1999 MY
Changes ASM for 1976-1996 MY
Basic I:'vcry 2 Years OBD for 20001 MY
When Owner OBD + TSI for 1996-1999 MY
Changes 18I for 1976-1999
Change of When Owner OBD for 2000+ MY
Ownership Changes OBD + TSI for 1996-1999 MY

TSI for 1976-1999

OBD = On-Board Diagnostic System Focused Inspections
ASM = Acceleration Simulation Mode Test
TSI = Two Speed Idle Test

California Air Resources Board e= 29



California Smog Check Statistics

* 22 million vehicles in program

* 11.3 million initial inspections/year
* 7,000 smog check stations
* 21,000 inspectors/technicians
* Overall failure rate (2014): 12.14%
* Average inspection cost (2014): $47
 Average repair cost (2014): $297

®
I

California Air Resources Board
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Clean Air Progress: Reduced Risk

EL RIESGO DE CANCER

3000
CAUSADO POR
LA C()NTAMJI\_IACI()N
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Californians now breathe the cleanest air since
the first air pollution monitors were installed
more than 40 years ago.
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...But Work Still Remains

MOST POLLUTED CITIES IN U.S. California
By ozone pollution

Los Angeles-Long Beach
Bakersfield
Visalia-Porterville-Hanford
Fresno-Madera

Phoenix
Sacramento-Roseville
Modesto-Merced

Denver

Las Vegas

10 Fort Collins, Colo.

Source: American Lung Association

California Air Resources Board

By particle pollution
1 Bakersfield

2 Visalia-Porterville-Hanford
3 Fresno-Madera

4 Los Angeles-Long Beach
5 ElCentro

6* San Francisco Bay Area
6* Modesto-Merced

8 Pittsburgh

9 Harrisburg, Pa.

10 Louisville, Ky.

*A tie The Sacramento Bee
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EL CAMBIO CLIMATICO

— El Impacto de los Gases de Efecto Invernadero

ALGUNOS RAYOS
SOLARES QUE LLEGAN
A LATIERRA SON
REFLEJADOS, OTROS SE
CONVIERTEN EN CALOR

NN
California Air Resources Board e

EL CAMBIO CLIMATICO
es el resullado de la acumulacion de
GASES DE EFECTO INVERNADERO
en la atmosfera generada principalmente por

LA QUEMA DE COMBUSTIBLES
y olras actividades del hombre

CO.Y OTROS GASES EN LA
ATMOSFERA ATRAPAN MAS
CALOR DEL SOL INCREMENTANDO
LATEMPERATURA GLOBAL
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CADA ANO DESDE
1976 HA SIDO

MAS CALUROSO

que el afio anterior. El 2015
fue el mas caluroso en la
historia y el 2016 podria

ser aun mas caluroso.

CALIFORNIA

ya estd sufriendo
los efectos del
CAMBIO CLIMATICO
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[Las Fuentes de Gases de Efecto
Invernadero en California

w 2% Waste 4% Other

eloctne power + comosrcal vasdeo sl
E 36% Transportation
'1% Industrial ! l li
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Estrategia Contra EI Cambio Climatico

California se dirige a cumplir con

LAS METAS DE LA LEY AB 32

ECONOMIA EN DESARROLLO

" | | -/’.‘i_.f.’l’-t—’.".-’./.’-. g
e q /-?.fz'h g
’. 0 N .\_{:,\.:,\.x-
ENERGIA LIMPIA .

California Air Resources Board
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Estrategia Contra El Cambio Climatico

g § sl S 20%1
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Estrategia Contra EI Cambio Climatico

T —

Bases Principales
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OFRECER OPCIONES DE ENERGIA
LIMPIA A LOS CONSUMIDORES

ad 80 T
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RESPALDO A CREACION OPCIONES DE FORTALECER A AHORRAR
LAS COMUNIDADES DE EMPLEOS ENERGIA LIMPIA CALIFORNIA AGUA
VULNERABLES PARA CONSUMIDORES

Rumbo al 2030

S TIERRAS
NATURALES &
INDUSTRIA  ELECTRICIDAD AGRICULTURA TRANSPORTE DESECHOS TRABAJADAS
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Inversiones Contra El Cambio Climatico

— — —————— _— —— —

\
@ ‘ fo
$2.6 MIL MILLONES | $1.7 MIL MILLONES

ASIGNADOS A AGENCIAS | DESTINADOS A PROJECTOS

$912 MILLONES
EN IMPLEMENTACION DE PROYECTOS

Ms de 2,500 proyectos en marcha y
mas de 63,000 reembolsos otorgados.
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Inversiones Contra El Cambio Climatico

Comunidades Sostenibles
& Transporte Limpio

——— | —
\
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)
Add = D /£
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VIVIENDAS CALLES APTAS AUTOS TRANSPORTE CAMIONES TREN DE
ASEQUIBLES PARA CAMINAR LIMPIOS PUBLICO ALTAVELOCIDAD
Y MONTAR
EN BICICLETA

Energia Eficiente,
Fuentes Naturales & Desechos




INVESTMENT IN CLEAN TECHNOLOGY COMPANIES

L5, K CA 2070-201%

California clean tech

companies received -
6% ($9.8 billion] C ‘ £ N Clean transportation
of total US clean tech § : / S —— Ot is hottest venture
investment in 2015 s / capital inyestmerjt
| — category in CA with
P o - $3.4 BILLION
in 2015

IMVEETHENT

MNE X 9

" Planning * Engineering

" Entrepreneurial = Science

NN
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California’s Clean Car Future

2025: 0.7M ZEVs, 1.7M ZEVs+PHEVs
35,000,000 | ENLENEERY ZEVs, 4.3M ZEVs+PHEVs

StaLewlde,H On-Ro:d I.DV:opula;lon
E 8 8§ & 8
5 8 &8 & 8

5,000,000

- 2010

2015

2050: 16M ZEVs, 25M ZEVs+PHEVs

2020 2025 2030 2035
Calendar Year
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2040

2045
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California’s Clean Car Progress

TRENDS IN TOTAL ZERO EMISSION VEHICLE
REGISTRATION ’
CALIFORMIA N

California

F
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California ZEV Market Update

L2

Hydrogen

a8 of May 2016

12 : Fuel Cell

Battery Electric
Model

: Diversity
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Energy Efficiency in Califorma

14,000
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2,000 wsRe st of the United States
e California
0 . .
o vy 2 N o ) o N o un o
& & & & & & & & 8 8 B
— i — — — i i L} ~ ~ ~
Source: EIA, SEDS database (2012)
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Renewable Energy 1in California

FIGURE 12. PERCENT OF TOTAL ENERGY GENERATION FROM RENEWABLE SOURCES
CALIFORNIA AND UNITED STATES, 2002-2014
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California’s Subnational
Climate Leadership

* AB 32 already having national and
international impact

* Partnerships & MOUs

e Lessons learned
e Co-benetits

* Public participation and transparency

California Air Resources Board
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California’s Subnational
Climate Leadership
E'-ﬁé-! L IEY

m@ -

oo (L) juristicions
ion €} countries

ant (i) continents

HAVE SIGNED OR ENDORSED THE UNDER 2 MOU

To find out more visit: Under2MOU.org

California Air Resources Board




Maryland
New York
Oregon
Rhode Islend
Vermont
Washington
Wisconsin

Pacific Coast Collaborative

British Columbia
-

Quebec and California
Cap-and-Trade Linkage
Quebec

Mexico
Minisiry of Energy
Minisiry of Environment
Baja Calfornia
Chizpas
State of Mexico

Deocarmber 2014



California Air Resources Boar

Mexico-California MOU

Areas of Cooperation
* Climate Change

* Air Quality

* Clean Vehicles

* Wildfire
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