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ABSTRACT: A biogeochemical model was developed to simulate zalinity, total zuspended materal,
phvtoplankton biomass, dissolved selenium concentrations (zelenite, selenate, and organic
zelenide], and particulate selenium concentrations (selenite + selenate, elemental selenium, and
organic zelenide) in the San Francisco Bav estuary, Modelgenerated estuarine profiles of total
diszolved selenium reproduced observed estuarine profiles at a confidence interval of 91-99% for 8
different vears under varous environmental conditions, The model accurately reproduced the
obzerved diszolved speciation at confidence intervals of 81-98% for zelenite, 72-91% for selenate,
and 80-96% for organic zelenide. For particulate zelenium, modelsimulated estuarine profiles
duplicated the observed behawior of total particulate selenium [F6-93%), elemental zelenium (E0-
A7), =elenite + zelenate (F7-82%), and organic zelenide (F0-83%). Discrepancies between model
zimulations and the obzerved data provided inzights into the estuarine biogeochemical cvele of
selenium that were largely unknown (&.2., adsarptionSdesarption), Farecasting simulations
imvestigated how an increase in the discharge from the San Joaquin River and varving refinery
inputs affect total diszalved and particulate zelenium within the estuary, These model runs
indicate that during high rver flows the refinery signal is undetectable, but when Aver flow is low
[70- day residence time)] total particle-aszociated zelenium concentrations can increase to =2 pg
2", Increasing the San Joaquin River discharge could also increase the total particle-associated
selenium concentrations to =1 pz g, For both forecasting simulations, particle-azssociated
zelenium waz predicted to be higher than current conditions and reached levels where zelenium
could accumulate in the estuarine food web.,
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