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Abstract 

Stormwaters from three highway sites were monitored over two wet seasons for organics, 
Chemical oxygen demand, oil and grease and polyaromatic hydrocarbons (PAHs) were 
measured. The sites exhibited a first flush in most cases for most parameters. The mass first 
flush ratio (the ratio of the normalized transported mass of pollutant to the normalized runoff 
volume) generally was above 1.8 for the first 25% of the runoff volume, and in some cases as 
high as 2.8. Dissolved PAHs were generally at or below detection limits. Mass emission rates 
for particulate PAHs are reported. The results suggest that best management practices (BMPs) 
that address the initial runoff can have greater effectiveness than other types of BMPs. 

Introduction 

Highways are one of the important landuses targeted for urban stormwater pollution control. 
Motor vehicles have traditionally been associated with a variety of organic pollutants that result 
from combustion of fuels and vehicle wear, such as tires and break pads. Highly urbanized areas 
such as Los Angeles have many freeways with average daily traffic loads of 250,000 or more. 
Highways contribute a disproportion load in these areas compared to rural areas with fewer roads 
and less daily traffic. In order to better understand emissions of these and other contaminants, 
the California Department of Transportation (CalTrans) is sponsoring multi-year first-flush 
studies at several different sites. 

This paper describes the first two years of monitoring stormwater runoff from three sites 
on two major freeways in Los Angeles. In additional to the conventional water quality 
parameters (e.g., oxygen demand, solids, nutrients, hardness, etc.), trace metals and organic 
contaminants were also analyzed. This paper discusses the mass emissions including first flush 
phenomena of the organic water quality indicators. 
carbon, oil and grease, 

Chemical oxygen demand, dissolved organic 
and polyaromatic hydrocarbons (dissolved and particulate) were 

measured over the 1999/2000 and 2000/2001 wet seasons. A series of 4-liter grab samples were 
collected for more than 20 storm events. Stormwater runoff flow and rainfall were 
simultaneously monitored. The mass loadings of these organic contaminants and flow were used 
to determine the mass emission rates and document the magnitude of the first flush 
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