California’s Air Pollution
and Climate Change Policies

California Air Resources Board

California Environmental Protection Agency

California’s Air Quality Problem

24 million gasoline-powered vehicles

1.3 million diesel-fueled vehicles and engines

35 million people

Unique geography and meteorology confine air pollutants

Over 90% of Californians breath unhealthy air

California’s Disproportionate
Air Pollution Exposure
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Unique, Adverse Meteorology
Lowest Per Capita Emission Targets

Onshore circulation pattern, high temperatures, stagnant air
masses, and mountain ranges that trap pollutants lead to ...

Population Carrying Capacity (VOC+NO
(r ) (tpd)
Los Angeles 16.9 840
San Joaquin Valley 4.1 630
Houston 515 1360

Air Pollution and Premature Death
Sample Calculations for California
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California Climate Impacts Lyell Glacier
the past 100 years Yosemite National Park

1.3°F (0.7°C) higher
temperatures

7inch sea level rise

12% decrease in fraction
of runoff between April
and July

snowmelt and spring
blooms advanced
2 days/decade since 1955

EHHA, “Environmental

Projected Climate Impacts on California, 2070-2099

(R A R 501 Decrease in Sierra Nevada Snowpack

Higher Warming Range
(8-10.5°F)

Medium Warming Range
(552 8°F)

Lower Warming Range §
(3-55°F) 2 - 2.5 times as many heat wave days
’ 6 - 14 inches of sea level rise
30 - 60% loss in Sierra snowpack
7 - 14% decrease in forest yields (pine)
10 - 35% increased risk of large forest fires
3 - 6% increase in energy demand
1 equivalent (inches)

Implications of Climate Change . -
for Air Quality California's
Major Air
Basins
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Ozone versus Temperature

California Ozone

70 % 110
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Riverside, 2003-2005 Fresno, 2003-2005

Projected Episode Response to Climate
days per year > 90 ppb ozone

Visalia
Riverside

Year iy
Stagnation events related to temperatures aloft. All other factors
assumed to remain stay constant while global emissions follow IPCC
projections A2 and B1.

Kleeman and
and R

Projected PM2.5 Response to Climate
South Coast Air Basin

Base-case episode features
September 25, 1996 (125 pg/m3)
Elevated temperature inversion
Cool nights, warm days

Sensitivity study

Limitation o accounting of
future controls or the effect of
temperature on emissions and
meteorology

1. Increase temperature by +5°C
constant relative humidity

2. Also increase background
ozone to 60 ppb

Projected Ozone Response to Climate
Central California, 2050
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PM2.5 versus Temperature
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ground Ozone

2100

Background ozone levels in
the Northern Hemisphere
(Vingarzan et al., 2004)

Observed trends in
background ozone levels in
California (Jaffe et al., 2003)




Statewide Emissions Trends
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Off-Road Vehicles

Policy response ...

On-Road Vehicles

Area-wide

Ozone Forming Emissions (tp

8-Hour Ozone Trends
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South Coast
- - - State 8-hour standard

—a— San Joaquin Valley
———— National 8-hour standard

2001 2002 2003 2004
South Coast —— San Joaquin Valley

State Standard =rue National Standard

Governor Schwarzenegger’'s
Environmental Targets

50% improvement in air quality from 2003 to 2010

California Global Warming Solutions
Act of 2006 (Assembly Bill 32)

GHG limits Reduce GHG
Publish market and and measures emissions to 80%

Diesel Engines regulatory scoping plan operative of 1990 levels

75% below 2000 levels by 2010, 85% below by 2020

Replace or retrofit every diesel engine in California Reduce GHG

Publish list of Reduce GHG  GHG limits emissions to
early actions in emissions to  and measures 1990 levels

Goods Movement { June 2000levels adopted ‘
2001 emission levels by 2010 ‘ ‘

Diesel PM risk 85% below 2000 by 2020 o (@) O mmCm——w O O (@)

Sept 2006 2007 2008 2009 2010 2011 2012

AB 32 signed Inventory Adopt
into legislation baseline and enforceable
l reporting early action
regulations

Greenhouse Gases
By 2010, reduce to 2000 levels (60 MMT, 11% below BAU)
By 2012, cap and trade market linked with EU-ETS and RGGI
By 2020, reduce to 1990 levels (174 MMT, 30% below BAU)
By 2050, reduce to 80% below 1990 levels
Air Resources
. Board charged with
Hydrogen Highway monitoring and
regulating sources
of gr ouse
gases in order to

Green Government Buildings reduce emissions




GHG Emissions Per Country / Region
2001-2002
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California Greenhouse Gas Emissions

GHG Emission Sources
(~500 MMT CO,-equivalents) Emissions
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Current GHG Reduction Strategies GHG Emissions Per Person
Annual reductions in CO, equivalents (million of tons) by 2020 2001-2002
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Reduction Strategy

Per Capita Electricity Consumption Non-Kyoto Climate Forcers in California
Sample Calculations
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Other PM likely negative
CFC and HCFC 100 - 10,000 0.014 10 - 100

’ = Fossil fuel nge from Hansen 07) and Jacobson (2005), all other
1990 1995 2000 ’CFC and HCFC rom USEPA Vintaging m Il others from CARB e




Summary

Public health is the most important control policy
consideration — especially premature deaths due to PM2.5

California already affected by climate change — future
warming threatens water supply and agriculture

Climate change makes ozone standards more difficult to
attain — overall impact on PM2.5 and PM10 is unclear

California greenhouse gas reduction policies
- Adopted: light-duty vehicle standards, energy efficiency measures
- Jan. 1, 2010: low carbon fuel standard, other early actions
- Jan. 1, 2012: cap and trade market, other regulations




