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EXECUTIVE SUMMARY 

1. INTRODUCTION 

Sonoma Technology, Inc. (STI) conducted a study in 1983 and 1984 for the 
California Air Resources Board in which an aircraft was used to collect cloud 
water samples, filter samples of submicron aerosol, and to make other air 
quality and meteorological measurements in stratus clouds in the Los Angeles 
Basin. This study continued the research on Los Angeles Basin stratus begun 
by STI in 1982. 

2. OBJECTIVES 

The objectives of the study were to: 

a. Determine under a limited set of conditions the spatial distribution 
of acidity in clouds in and upwind of the Los Angeles Basin and the 
spatial relationship of acidity to sources. 

b. Determine the distribution of sulfur, nitrogen, and carbonyl 
compounds between the gas, aerosol, and droplet phases for pre-cloud 
formation conditions, in-cloud conditions, and post evaporation
conditions to better understand the chemical species and reaction 
pathways important in the formation of acidity and aerosol precursors 
in clouds and the fate of these species when the clouds evaporate. 
The investigation of the chemistry of sulfur (IV) and carbonyl 
compounds was emphasized. 

3. EXPERIMENTAL 

Three short aircraft flights were made on 30 October and on 11 and 14 
November 1983, but satisfactory clouds did not form during this period. Three 
complete cloud sampling flights were made 3, 4, and 5 June 1984. One November 
and two June flights began shortly after midnight, and the remaining flights 
began later in the night and ended at about 7:30 A.M. 

New methods were developed and used to determine the concentrations of 
reactive chemical species in the cloud water. Cloud water was simultaneously 
collected in three bottles, two of which contained stabilizing solutions for 
reactive species. At any one time, two of the following three species were 
stabilized continuously during the collection process: hydrogen peroxide,
carbonyl. compounds (formaldehyde and acetaldehyde), and sulfur {IV). 
(Sulfur (IV) is used to designate sulfur compounds in the plus four 
oxidation state, such as sulfur dioxide and sulfite.) 
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