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RPollutantss off Cancern in the \Valley

IHealth Impacts oi Particulate Pollution
2 Studies used In Standards Setting

Ozone Health Impacts
2 Ozone Standard
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Elements:

2 Definitien ol the pollutant
2 Averaging time

2 Concentration

2 Monitoring method

Based solely on health and welfare
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Purpoese ofi AQAC review:

2 Assess adeguacy off scientific hasis for propoesed
Standarads

J Assess adeguacy ofi proposed standards to
protect public health




Ambient Air Quality Standards

—
L
Qb
@b
—
(7
:_

“SEhnaien s EaVvirenmenite

Protection Act

Critenia Pollutanits

Priorities
J Particulate Matter

2 Ozone
2 Nitrogen Dioxide
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Hospital Admissions
School Absences

* Based on 1999-2000 air quality data




Our Focus Is On Sensitive
Populations
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Children
Pre existing Disease

ExXposure



PAICU SteNVIauuer

S SOUICES

S SEcendan/ParticulatesViatter
J Siize Eractions

2 |cevelsiin the Valley

Ozone
2 Atmospheric Formation
J Levels in the Valley




SOOI SMEKE Meitals

Elemenital" and Organic Carbon

Nitrates  Sulfates Acids
Pollen \Vegetation
Dust Water

Tire Rubber




Sources of Particles

fiuel combustion
livestock

sewage

bilogenic hydrocarbons

fivel combustion

mechanical abrasion
(brake wear, tire wear)

road dust (paved, dirt)

agricultural activities

fugitive dust

biological (pollen, fungr)

sea salt

meat cooking




RELATIVE SIZES OF PARTICLES
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PM10 = Coarse + Fine + Ultra-Fine PM2.5 = Fine + Ultra-Fine
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San Joaquin Valley Air Basin Annual Average PM2.5
Bakersfie
Stqockton

U.S. Standard
California Standard
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Fuel Combustion

l

O3 + NO —» NO2 + 02

(ozone “scavenging” reaction)
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Number of Days

San Joaquin Valley Air Basin Ozone Exceedance Days
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S Contrelicarnumantexposlre stlicies
' Contrelied animal expoesure
S Epidemioliogy:




DISEASENPIECES

AVesiyACaraieVascllaMnpeEchs
Apanmation

Premature Death

J Key Health Stuidies
2 Recent FEindings
2 Studies used In Standards



ACUtEer EfEects
Chirenic Effects
rarfic Efifects




W
o

B Males
“ Females

N
U1

N
O

O
< 1.5
D
2

oy
o

QO
5
£
1%2]
LL
2
o
(5
>
5
©
o

PM2.5 Coarse PM PM2.5+03

Chen et al. 2005
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AlTHErescleresis s thie priman cause: o healrt
disease and siroke

Atherosclerasisiiisian Inflanmaier, disease

Ambient levels off panticle pollutien (PM2.5) may
contribute to atheroscleresis through an
Inflammatory response

Atherosclerosis results from a complex process and
this response may be the result of a combination of
various urban pollutants interacting with host factor

Kunzli, N.; Jerrett, M.; Mack, W. J.; Beckerman, B.; LaBree, L.; Gilliland, F.; Thomas, D.; Peters, J., and
Hodis, H. N. Ambient air pollution and atherosclerosis in Los Angeles. Environ Health Perspect. 2005 Feb;
113(2):201-6.
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Lengrtenmrexpoesuire ter PiVirassoeciated Wit
INcreasead deathns firom heartana iung

disease, including lung cancer

LIVing near a major roadway associated with
Increased death from heart and lung disease

In-vehicle exposures important to overall
exposure to vehicle-related pollutants







ACS Study ‘95

6 Cities Study ‘©3

\/

Reanalysis
Dr. Krewski et al. (2000)

Folloew-up
Pope et al. (2002)

Follow-up study:

AHSMOG 99

J Yielded a higher risk of 6% for all cause of premature death
fior each increase of 10 ug/m3 increase ofi PM2.5.

J |Lung cancer association




{CA

NSNENNETEN

g0)
o
@))
—
©
=)
(b)
>
S
Q
'S
(&)
@)
@

U.S. EPA Std

S aAe[eY




ACS Study ‘95 6 Cities Study 93

AHSIMOG

\/‘

Reanalysis
Dr. Krewskr et al. (2000)

\ 4

BETWEEN
CITIES

Follew-up
Dr. Pepe et al. (2002)

IMPROVED
EXPOSURE

A 4

Laden et al. ‘06

Chen et al.
‘05




Exposure Surface PM2.5

°  Ventura o

©  Subjects

= Freeway
PM 2.5 pg/m?
[ Is0-7s8

[ J79-1s
[ T106-133
] 13.4- 181
[ 162-12s
B eo-216
Bz 2es
B z:s-ar

=

Kilometars s — 5 7 9

v :'I:'I-'._:.':;.':'_fﬂ' e

11 14 16 18
PM 2.5 sxposura [pg'm

21 23 25

~ Jerrett et al. 2005




Jerrett's Results

Death Associated Per 10 pgZ/m?3 Increase in PM2.5




Comparison of Results
National (Pope et al.) versus LA (Jerrett et al.)

Death Associated Per 10 pg/Z/ms3 Increase in PM2.5




Winter Hospital Admissions for Children

OOpen (1985/86)
BClosed (1986/87)
ElOpen (1987/88)

Bronchitis & Pneumonia& Total
Asthma Pleurisy  Respiratory

Utah Valley Steel Mill Closure

@rhER INtERERTIONS

CHSHelocanon (lmpreved
IURENURCHeR grewW)

DUkt coaltnan

Erfitit, GErmany.
reunifcation

Hong Keng sulfur reduction
Ongoing

Los Angeles (1980-2000)
An Opportunity?

Diesel retrofits
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Can examine different populatien segmenits
(e.gl. children, asthmatics, elderly)

For gaseous polliutants, alr guality standalids
pased In part on controlied exposure studies

Since PM composition Is complex,
epidemiological studies are more relevant




ACS Study ‘95

6 Cities Study ‘©3
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Reanalysis
Dr. Krewski et al. (2000)




Organization Concentration
(ny/m°)

U.S.EPA --
European Union 40
European Union 20
California 20

U.S. EPA 15
California 12
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AVessageNsteis InerepErplerae ayine- uEgEr =2l
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altAPULed 10 GheER CaliSESH

2 PVrelaied moeriality st associated With cardiovascular

chianges
Annual-average standards moest Important te attain
2 U.S. EPA standards not health-pretective
Exposure and toxicity of particles appear to vary.

Future research includes health effects of ultrafine
particles




Disease

SREGUCEEN UReNURNCHoR

S RESPIraieR/ SYImMPLons

SATRVay Iiliaminyatien

J |ncreasead hospital and ER Usage
2 |ncreased school absenteeism

2 Asthma induction in active children (needs
confirmation)

Death

2 Recent findings




> DecreaseaitunerElncien: OX L2 e pn

. Increased Respiratory Symptems: 0.12 ppm

. Increased Airnway Resistance: 0.18 ppm

. Alrway Inflammation: 0.20 ppm




> DEcreased Lungritnction: 005 ppm

. Increased respliateny sympioms: 0,08 ppm

. Increased aiway reactivity: 0.08' ppm

. Alnway Inflammation: 0.08 ppm

. No effects reported at 0.04 ppm




0.08 ppm Ozone

26% of 60 subjects
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Contrelied numanrexpeslre studies repoit
iURaritnetiontanarsymplemis elfecis ai 0512
PIRIM

Epidemiologic studies suggest adverse

effects below 0.12 ppm, but relevant
averaging time and concentration difficult to
determine

Studies on ER visits for asthma suggest a
lowest effect level between 0.075 and 0.11

PpMm
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Contrelied numanrexpeslre stuaies repoit
Symptomsylitneriunction Changes:, ana
iy respensivVeness effects at 0.06 ppm

26% of Individuals exhinited large changes
With 6.6 hr exposure to 0.08 ppm

Studies at 0.04 and 0.06 ppm reported no
significant effects
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SASTRMENERECHS
SReduced Eung Elnchien

IDEAI
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Study: ol 29 ciues i Elrepe Implicates summer 6zene
concentranon (Gryparsy et al. 2004)

Study oiff 95 largest U.S. cities, Iimplicates; both summer and
all-year ozone concentrations (Bell et al. 2004)

s Controlled for PM10 and weather

= Multi-day concentrations increase effect
Levy 2004




Particiiliatenviatteiman o @zonErae eSS PoRISIIbIE
EIFMeST el thie Wealthmpacts  Seen Wit
pellivtant expoesuire

AmBient Al @uality: Staneiards are sel to

proetect the most sensitive citizens
The Standards are under continual review

More Research Is needed to define the Health
Impacts of air pollution
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