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California Regional PMCalifornia Regional PM1010/PM/PM2.52.5
Air Quality Study (CRPAQS)Air Quality Study (CRPAQS)

The general purpose of CRPAQS was to The general purpose of CRPAQS was to 
improve scientific understanding of excessive improve scientific understanding of excessive 
PM levels in Central California ValleyPM levels in Central California Valley
The overall objective of this work was to The overall objective of this work was to 
provide data on ambient concentrations of provide data on ambient concentrations of 
organic compounds in the CRPAQS study organic compounds in the CRPAQS study 
domaindomain



Project Design:Project Design:
The project was conducted over a period of three The project was conducted over a period of three 
years with field studies commencing in 12/1/99 years with field studies commencing in 12/1/99 
and ending on 2/3/01and ending on 2/3/01
15 Winter IOP days between 12/15/2000 and 15 Winter IOP days between 12/15/2000 and 
2/6/2001 on the basis of meteorological 2/6/2001 on the basis of meteorological 
forecasts:forecasts:

12/15/0012/15/00--12/18/00 12/18/00 
12/26/0012/26/00--12/28/0012/28/00
01/4/0101/4/01--01/7/0101/7/01
01/31/0101/31/01--02/3/0102/3/01



Sampling:Sampling:
Four Four ““anchoranchor”” sites sites ––
AngiolaAngiola (ANGI), Fresno (ANGI), Fresno 
SupersiteSupersite (FSF), Bethel (FSF), Bethel 
Island (BTI), and  Sierra Island (BTI), and  Sierra 
Nevada Foothills (SNF)Nevada Foothills (SNF)
FSF: 0000FSF: 0000--0500 (inversion 0500 (inversion 
tightening), 0500tightening), 0500--1000 1000 
(fresh emissions), 1000(fresh emissions), 1000--
1600 (dispersion), 16001600 (dispersion), 1600--
2400 (inversion layer 2400 (inversion layer 
formation) PSTformation) PST
Other sites: 0500Other sites: 0500--1600 1600 
and 1600and 1600--0500 PST
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Sample Collection and AnalysisSample Collection and Analysis
Collection: Collection: 

DRI sequential Fine Particle/SemiDRI sequential Fine Particle/Semi--Volatile Organic Volatile Organic 
Compounds (FP/SVOC) sampler, with PM2.5 inlet Compounds (FP/SVOC) sampler, with PM2.5 inlet 
operating at 113 L/min operating at 113 L/min 
TIGF filters followed by PUF/XAD/PUF cartridgesTIGF filters followed by PUF/XAD/PUF cartridges

Extraction:Extraction:
deuterateddeuterated internal standards added to filterinternal standards added to filter--sorbentsorbent pair pair 
microwave extraction with DCM followed by acetonemicrowave extraction with DCM followed by acetone

Analysis:Analysis:
½½ by EI GC/MS for PAH,by EI GC/MS for PAH, hopaneshopanes//steranessteranes, and , and alkanesalkanes
½½ derivatizedderivatized with with bisbis((trimethylsilyltrimethylsilyl)) trifluoroacetamidetrifluoroacetamide
(BSTFA) and analyzed by CI GC/MS  with(BSTFA) and analyzed by CI GC/MS  with isobutane isobutane 
GC/MS: Varian Saturn 2000 Ion Trap GC/MS: Varian Saturn 2000 Ion Trap 



Analysis, cont.Analysis, cont.
Analysis for:Analysis for:

22--7 Ring PAH, from naphthalene to 7 Ring PAH, from naphthalene to coronenecoronene
AlkaneAlkane and and cycloalkanescycloalkanes from Cfrom C1818 to Cto C3636

HopanesHopanes//SteranesSteranes
MethoxylatedMethoxylated phenol derivatives (phenol derivatives (syringolssyringols
and and guiacolsguiacols))
Organic acids and Organic acids and diacidsdiacids CC44 to Cto C2424

AnhydrosugarsAnhydrosugars ((levoglucosanlevoglucosan and and 
mannosanmannosan) ) 
Cholesterol & BCholesterol & B--sitosterol

P

O

C

sitosterol



Abundance of ParticleAbundance of Particle--
Associated Organics Associated Organics -- FresnoFresno
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Particulate Organics Particulate Organics –– Other SitesOther Sites
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Particulate Organics, cont.Particulate Organics, cont.

Sierra Nevada Foothills
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POC Composition POC Composition -- FresnoFresno
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POC Composition POC Composition –– Other SitesOther Sites

Bethel Island
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Methoxyphenols Methoxyphenols and and LevoglucosanLevoglucosan--
FresnoFresno
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Levoglucosan & Selected Methoxy Phenols 
Abundance in Residential Woods & 

Agricultural Straws
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PAH PAH -- FresnoFresno
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PAH PAH –– Other SitesOther Sites
Bethel Island
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Heavy PAH Heavy PAH -- FresnoFresno
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Heavy PAH in Vehicle ExhaustHeavy PAH in Vehicle Exhaust
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Conclusions:Conclusions:
Polar organic compounds (Polar organic compounds (POCsPOCs) are the major ) are the major 
constituents of SVOC in Central California Valley constituents of SVOC in Central California Valley 
during winter pollution episodesduring winter pollution episodes
In Fresno, Bethel Island and Sierra Nevada In Fresno, Bethel Island and Sierra Nevada 
Foothills, Foothills, POCsPOCs originate mostly from wood originate mostly from wood 
burning. This is not the case for burning. This is not the case for AngiolaAngiola
SVOC in Fresno show a clear diurnal variation SVOC in Fresno show a clear diurnal variation 
with highest concentrations observed during with highest concentrations observed during 
sampling periods from 1600 to 2400 and 0000 to sampling periods from 1600 to 2400 and 0000 to 
0500 PST that correspond to the formation and 0500 PST that correspond to the formation and 
tightening of the radiation inversion layer, tightening of the radiation inversion layer, 
respectivelyrespectively



Conclusions, cont.Conclusions, cont.

ReteneRetene, a coniferous, a coniferous woodsmokewoodsmoke marker, marker, 
correlate well with total PAH (Rcorrelate well with total PAH (R22=0.6) indicating =0.6) indicating 
that the significant portion of PAH originates that the significant portion of PAH originates 
from wood burningfrom wood burning
However, relatively higher concentrations of However, relatively higher concentrations of 
indenoindeno[1,2,3[1,2,3--cdcd]]pyrenepyrene, , benzobenzo((ghighi))perylene perylene and and 
coronene coronene during 0500during 0500--1000 PST sampling period 1000 PST sampling period 
(“(“rush hoursrush hours””) ) indicate the contribution of indicate the contribution of 
gasoline vehicle emissions at Fresno gasoline vehicle emissions at Fresno SupersiteSupersite
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