Overview of California Air Pollution Control
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How California’s
Air Quality Laws Evolved
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1900 — 1930’s
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*Local governments start to regulate
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— Fireplace chimneys
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— Backyard trash incinerators
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— Industrial smoke stacks
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1940’s
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* First Los Angeles Episode
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Corrosive gas stings eyes, burns throats, tire
factory blamed (1943)
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* LA creates “Smoke Bureau” (1945)
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* Local air districts created in every county (1947)
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1950’s
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 Ozone Chemistry Discovered
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* NOx and VOC react in sunlight
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* Vehicles and fuels biggest source
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1960’s
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* Federal Government Steps In
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* First national Clean Air Act (1963)
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* First Motor Vehicle Air Pollution Control Act
(1965)
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e Air quality control regions created
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1970’s
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* The People Rise Up T, @thgngk@ms e
+ XEARIBITSE Al e o Ears Dy Orerzancs e o N

e 20 million protest
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 US EPA created
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e Deadlines set for clean air
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Early Focus on VOC Controls
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* From 1970-1990 USEPA instructed
states to maximize VOC reductions.
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 Why did they do that?
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0
ROz +NO 122! secondary VOC + HO, + NO,

HOp + NO =OH + NO2

e Qverly simplistic chemistry
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What EPA Didn’t Understand
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Role of biogenic emissions: total VOC
was underestimated
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Effect of long residence time:
chemistry was too fast
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Transport distance: ozone peaks can
be far from sources

PP B RS UK BT (R P e 3 ]
AE = AFBCIRH T

Temperature

\ / Photosynthesls

Light (PAR)

Herbivores

Wounding
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Nutrient availability
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1980’s
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Air Toxics Regulated
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Goal: reduce cancer risk to less than 1
case per million of people exposed
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Industry required to disclose emissions
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Caused stronger VOC rules and diesel
controls
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1990’s
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PM2.5 Threat Identified
BA%fPM2.58 B B

Health researchers discover link between
PM, . and fatal heart attacks
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PM, . replaces ozone as highest regulatory
priority
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Diesel vehicles targeted for stringent controls
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2000’s
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Climate Change Added
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CARB adopts CO2e standards for
motor vehicles
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California Legislature passes landmark
“Global Warming Solutions Act”
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Today
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Air pollution is recognized as a
multi-dimensional problem
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Largest health risk is top priority
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— PM2.5 kills ~6 million people per year
— PM2.5 RFE385 529600 TN A IET
— Ozone kills 150,000 people per year
— R FE 5 TN FIET
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Unfinished Business
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* Planes and ships it
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e Small point sources (boilers)
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e “Grandfathered” facilities
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 Non-motorized transport
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Focusing on Ozone
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Dr. Haagen Smit’s Discovery
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Ozone formation
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Typlcal Time Sequence
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Changes in Mixing Height
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Usually, air temperature
decreases with altitude
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In a thermal inversion, a layer of
warm air keeps air pollution from
dispersing
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(b) Thermal inversion
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Ozone Transport in California
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If air pollution transport is
significant...

The upwind district must
adopt extra NOx
controls to mitigate its
impact on downwind

areas
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National Ozone Transport
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Transport Winds and Ozone Pattern on High Ozone Days
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Ozone Trends in the South Coast
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Remaining Violations in SCAQMD
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OZONE - 2013 SR - 2013
Number of Days Exceeding the Federal Standard B BRHAR M B R 2
(8-hour average > 0.075 ppm) (8/NifF455>0.075ppm)
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Balancing NOx vs. VOC Controls
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8 hour Ozone at%sés with Existing

Path A: VOC Only
BREA: HHVOC

Path B: VOC + NOx
#4B: VOC + NOx

NOXHEK
NOx Emissions TPD

Path C: NOx Only
BREC: HANOX

Dotted line: PLAN S
100 150 200 250 300 350 400

2% . 4 VOC Emissions TPD
BLk: X e

Source: SCAQMD 2012 Ozone Analysis
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How We Approach NOx
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Target largest remaining sources (off-road vehicles)
B0 AT B R HEBOE (JEIEESALB 4

Integrate freight movement system to maximize
efficiency, reduce emissions, and deploy cleanest
possible fuels
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Scrap/replace older combustion equipment
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How We Approach VOCs

BATAT 1% VOCs

Prioritize VOCs with the highest reactivity
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Extract VOC co-benefits from other measures
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Avoid toxic and high-GWP substitutes to minimize cancer risk
and reduce global warming

Gt G BRI S e PR AR BRI SN VL, s/ MG TE KU
T 2% 4 BRAL R
Promote pollution prevention at the source (LDAR)

fe b=k Gt 5125, LDAR)
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Result of California’s
Multipollutant Approach
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PM2.5 Trend i |n SCAQMD
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Change in PM, - Exposure
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* US spends 3% of GDP on the environment
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* For each $S1 spent on air pollution control, there are
S10-20 of societal benefits
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_ Fewer premature deaths F&{%iT B T-HR
_ Fewer hospitalizations JB>MERRIEITHR
— Fewer lost work days J8&/> &M R E
_ Fewer school absences &/ BRIEIREL
_ Growth in “green” businesses ¥ iN“GREroNL” K&
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Conclusion
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China has a long road ahead
but an opportunity to do even better
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