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The sediment volume requirements of toxicity and bioaccumulation bioassays affect the cost of
the assessment related to field collection, transportation, storage, disposal and labor associated with
organism recovery at bioassay termination. Our objective was to assess four reduced sediment volume
modifications of the standard U.S. Environmental Protection Agency’s 10-d acute Leptocheirus
plumulosus method that utilizes 1000 ml beakers containing 20 organisms. Additional benefits of
reduced volume methods include reductions in the amount of expensive chemicals (e.g., nanomaterials)
required in sediment spiking studies to obtain desired concentrations or chemicals with strict disposal
requirements (e.g., radio-labeled chemicals). This study evaluated the effects of smaller beaker size (250
and 100 ml) and associated sediment volume and organism loading density (10 and 20 organisms) on test
method responsiveness using sediments contaminated with polycyclic aromatic hydrocarbons, lead and
mineral oil. Control survival was generally compromised in 250 (78 — 88%) and 100 ml (66 — 83%)
beakers containing 20 organisms but improved when these beakers contained only 10 organisms (84 —
94%), suggesting a density related effect. The LC50 values (in mg/kg) generated in exposure to Pb-
spiked sediment were similar for the 2000 mL-20 organisms (3969 [3107-4442]), 250 mL-10 organisms
(3825 [3462-4112]) and 250 mL-20 organisms (3810 [no limits]) treatments. However, LC50 values
were lowered and variable for the 100 mL-10 organism (3295 [1722-4537]) and 100mL-10 organism
(3411 [896-4356]) treatments, although salinity drift was an issue in smaller beakers. The ability of
statistical tests to resolve differences relative to the control may be compromised through use of the
alternate methods, as incidental mortality may increase intra-treatment variability when fewer organisms
are used per exposure chamber. The minimum significant difference in the standard method (22.1 — 26.0
%) was similar to 250 mL beakers with 20 (24.8 — 27.1 %) and 10 (25.4 — 27.3 %) organisms but
increased for 100 ml beakers containing 20 (30.7 — 32.6 %) and 10 (28.6 — 33.1 %) organisms. Our
results suggest that the standard method offers the advantages of greater statistical power, consistent
results and stable water quality. However, a modification using a 250 ml beaker containing 10
organisms was of comparable utility, although salinity should be carefully tracked. This abstract does
not necessarily reflect US EPA policy.
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