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Relatively few data were available for the north and San Francisco Bay, 

relative to the south.  Only one randomized survey was available for San 

Francisco Bay, due to differences in toxicity test organisms or data quality.
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The data types  for chemistry and the toxicity LOE were the same between 

regions.  None of the samples were measured using more than one SQO-

recommended toxicity test.  The north and portions of SF Bay did not have the 

full suite of benthic indices available.  The LOE response obtained using just 

the benthic index common to all samples (RBI) was calculated and compared 

to the full data set to examine the impact of tool variations.
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Summary of terms used to describe each line of evidence or classification.  

The results for each line of evidence are classified into one of four categories 

based on the magnitude of response and uncertainty in data interpretation.
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A multiple line of evidence integration framework was established to interpret 

the 64 possible combination of the 3 LOEs.
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Schematic of the MLOE assessment framework proposed for use in 

California’s SQO program.  Data integrations follows a two-step process.  (1) 

The three lines of evidence are used to determine the severity of biological 

effect (based on benthic impacts and toxicity) and the potential for chemically-

mediated effects (based on sediment chemistry and toxicity).  (2) The station 

assessment is based on a comparison of the severity of effect and potential for 

chemically-mediated effect.  Note that the benthos is given greater weight for 

determining biological effects.
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This matrix describes the relationship of the chemical potential and biological 

effect intermediate classifications to the the final MLOE assessment.
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Data for Anaheim Bay and Huntington Harbor (Southern California) shows a 

gradient of greater response at inner harbor locations that is relatively 

consistent.
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Most stations are possibly impacted, although greater impacts indicated near 

port/commercial areas.
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The spatial assessment followed methods used in previous EMAP studies.  It 

was a challenge to combine multiple surveys that had differing levels of 

intensification.
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Statewide results were surprising in that a relatively large portion of the state 

was classified in one of the three impacted categories.



15

The statewide results are dominated by San Francisco Bay, which accounted 

for nearly 80% of area studied.



16

Different proportions of station categories were present within each region.  
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Map of the individual LOE results (perimeter of symbol) and final station 

category (center) for the San Francisco Bay stations.  Almost every station 

showed evidence of moderate to high effects in the toxicity and/or benthic 

community LOEs that resulted in a station classification of Possibly Impacted 

or greater when combined with a low to moderate chemistry LOE value.
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Different patterns of relative LOE responses were found in each region, 

consistent with the overall % area results.  The north had the lowest level of 

chemistry, as expected.  San Francisco Bay had high incidences of impacted 

benthos and toxicity, relative to the south.
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The data suggests that a higher level of toxicity is present at similar levels of 

chemical contamination in San Francisco Bay.  The causes of toxicity in the 

south and San Francisco Bay have not been identified.
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