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Responses of Three Test Organisms to Stormwater Samples
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Aquatic toxicity testing was performed by storm water agencies in the San Francisco Bay Area since the late 1980s to characterize toxicity of urban runoff samples collected in various land use stations to three test species, the algae Selenastrum capricornutum, the cladoceran Ceriodaphnia dubia, and the fish Pimephales promelas. Toxicity to all three species was observed in samples from industrial and some commercial and transportation catchments, while C. dubia was the most sensitive species to samples collected from residential and mixed land use catchments.

Ceriodaphnia toxicity was manifested in a typical survival curve: test organisms would all survive until a certain day in the test, and then succumb to the toxicant all at once.

Diazinon was identified as the major cause of toxicity in several watersheds. Subsequent toxicity tests using diazinon and C. dubia confirmed the typical survival curve and established a concentration-toxicity relationship, revealing that the median time to lethality (LT50) was proportional to diazinon concentrations: higher diazinon concentrations caused mortality after shorter exposures.

Of the 130 wet weather runoff samples collected in urban creeks (stream stations), a total of 92 (71 percent) caused mortality within the test duration of 7 days, while 28 samples (22 percent) caused mortality within 48 hours. 


The advent of ELISA
Kits for diazinon
enabled a
widespread survey of
urban streams in the
San Francisco Bay
Area and the Central
Valley in 1995.

Diazinon [ng/l] in Creeks, Spring 1995
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The variability in diazinon concentrations was extremely high, in agreement with the sporadic nature of runoff events and application practices.  In the 167 urban runoff samples collected from major streams and creeks, diazinon was not detected in 43 percent of the survey’s samples, ranged between 30 and 150 ng/l (non lethal to C. dubia) in 29 percent, ranged between 150 and 300 ng/l (lethal after 4-7 days) in 16 percent, and ranged between 300 and 700 ng/l (lethal to C. dubia within 48 hours or less) in 11 percent of the samples. 


Diazinon Concentrations (ng/l) in Street Gutters in San Leandro, Spring, 1996
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Where is it coming from?   Follow-up studies were conducted in 1996 in selected watersheds in Alameda County, designed to trace diazinon concentrations up the watershed to the sources.  In San Leandro Creek, diazinon in the range of 4000-6000 ng/l was detected in runoff from a specific outfall throughout a storm event, and subsequent sampling in street gutters of that drainage revealed consistently high diazinon levels in runoff samples from specific blocks, with concentrations above 50,000 ng/l, while in other blocks no diazinon was detected 
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Diazinon concentrations often followed the storm hydrograph. Peak concentrations were often detected during peak flows, but the streamflow contained diazinon for many hours, or days, after the rain event. In fact, diazinon was detected in many streams in Alameda County during dry weather flows.
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Dry Weather Diazinon Concentrations (ng/l)

in Castro Valley Creek Water, May 15-21, 1997
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A detailed dry-weather study was conducted in tributaries and street gutters of the Castro Valley Creek watershed. Diazinon was detected more often than not, sometimes at very toxic concentrations. 

It has not been determined whether high diazinon concentrations in runoff are a result of normal use, by citizens who follow the label directions, or are due to overspraying, dumping excess in storm drains, or washing application equipment down the storm drain. The answer to this question may be critical in developing the strategy for reducing these concentrations. 
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Dry Weather Diazinon Concentrations (ng/l)

in Crandall Creek Water, May 15-21, 1997
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A detailed dry-weather study with a similar temporal study design was conducted at three adjacent locations within Crandall Creek, during a period of very low flow. There appears to be a source of diazinon which releases it into the waterbody. Previous studies detected large amounts of diazinon in the culvert and in the bank sediment.
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Diazinon Concentrations (ug/kg dry wt.)
in Sediments at Crandall Creek, July-August 1996
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Diazinon was detected in sediments of urban creeks at concentrations of up to 50 ug/kg dry weight that persisted for many weeks. Muddy sediment contained more diazinon. 
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Diazinon Concentrations Measured in Separate

Size-Fractions of Sediment
Collected at Crandall Creek on 5/15/95
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Diazinon was detected in Crandall Creek sediments repeatedly, at concentrations of up to 50 ug/kg dry weight. Size fractionation confirmed a known phenomenon: fine sediments hold more pollutants than sand and pebbles.  


