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ABSTRACT  

Concern over the environmental impacts of contaminants of emerging concern (CECs) has increased in 

recent years as a result of studies showing their occurrence in waste discharges and receiving waters, and 

instances of fish endocrine disruption associated with some CECs.  Limited information is available 

regarding the types, concentrations, and fate of CECs discharged to the Southern California Bight (SCB) 

from treated wastewater discharges and their potential for ecological impacts.  This study investigated the 

impacts of CECs from ocean wastewater discharges on SCB fish.  Samples of effluent from the four 

major municipal wastewater treatment plants were collected.  In addition, seawater, sediment, and 

hornyhead turbot (Pleuronichthys verticalis) from the effluent discharge areas and a reference station 

were also sampled and analyzed for multiple chemical and biological indicators.  Low concentrations of 

many pharmaceutical, personal care products and industrial and commercial compounds were frequently 

measured in the effluent samples.  Some CECs were detected in sediment and seawater collected near the 

outfall sites, indicating the potential for fish exposure.  Seawater CECs were detected at concentrations 

lower than one part per trillion.  Fish livers contained certain types of CECs confirming exposure.  Fish 

plasma hormone analyses suggested the presence of physiological effects including reduced cortisol 

levels, relatively high levels of male estradiol, and reduced thyroxine.  Male fish plasma also contained 

low levels of vitellogenin.  Most fish responses were found at all sites, and could not be directly 

associated with effluent discharges.  However, concentrations of thyroxine were lower at all discharge 

sites relative to the reference, and estradiol concentrations were lower at three of the four outfall sites.  

The physiological responses found in this study did not appear to be associated with adverse impacts on 

fish reproduction or populations.  Overall, fish from discharge and reference sites had similar 

reproductive cycles.  Analysis of long-term monitoring data showed that hornyhead turbot populations 

were stable (or increasing) and that the fish community composition near the outfall discharges was 

typical of that expected in reference areas. 
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