
RMP Toxicity Workgroup Meeting Summary 
November 6, 2008 

San Francisco Estuary Institute 
Second Floor Conference Room 

7770 Pardee Lane, Oakland 
10:00AM - 3:30PM 

 
Attendees: 
Mike Kellogg (CCSF) 
Don Weston (UC Berkeley) 
Brian Anderson (UC Davis) 
Bryn Phillips (UC Davis) 
Sarah Lowe (SFEI) 
 
 

Steve Bay (SCCWRP) 
Bruce Thompson (SFEI) 
Chris Sommers (EOA- by phone part-time) 
Karen Taberski (RWQCB) 
Jay Davis (SFEI) 
Meg Sedlak (SFEI) 
 

*Scott Olge (PERL) and Inge Werner  (UC Davis) planned to attend but were unable at the last 
minute. 
 
1. Sediment Toxicity Testing in the RMP  
Description: The meaning of the persistent sediment toxicity that has been observed in RMP 
monitoring is unclear, and concerns have been raised about the appropriateness of some of the 
methods used to conduct the toxicity tests (e.g., salting up river samples).  A discussion of the 
following question would be valuable: "Are we using the best sediment toxicity tests for RMP 
monitoring?"   
 
Summary: Jay presented an overview of how the RMP and other studies (WEMAP 2000) have 
observed persistent sediment toxicity in the Estuary. Brian Anderson provided a summary of the 
tests currently employed by the RMP and the rationale behind them, and suggestions for 
alternatives.  In the nineties, the BPTCP and the RMP conducted a review of available toxicity 
tests for use in the long-term monitoring program.  Recently the Sediment Quality Objectives 
(SQO) effort (lead by SCCWRP) did a similar review, which resulted in similar 
recommendations.   
The focus was to review standardized EPA protocols that were appropriately sensitive to respond 
to contaminants relevant to the Estuary.  The goal was to choose appropriate tests and test 
organisms that were: 

• Responsive to contamination (and not to sensitive to salinity or grainsize effects) 
• Had a good rate of success for the test protocols  
• Were consistent and cost effective 
 

The early BPTCP/RMP toxicity test review and the more recent SQO review came to similar 
conclusions:  the 10-day amphipod survival test using Eohaustorius estuarius is an appropriate 
and solid amphipod test that is not too sensitive to salinity or grainsize.   The 48-hour larval 
bivalve development test also is a consistent and effective sub-lethal test.  Further more, these 
two test species complement each other well as they are sensitive to different contaminant 
groups: Eohaustorius is more sensitive to organic contaminants, while the bivalve Mytilus edulus 
is more sensitive to metals.   
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It should be noted that the SQO review did not consider the elutriate or porewater tests (the 
elutriate test was employed by the RMP for the bivalve larvae test until 2008 when it switched to 
the sediment water interface test recommended by the SQO methods).  Those tests were 
considered to be not very environmentally relevant for evaluating sediment condition.  
 
It was mentioned that the RMP Pilot and/or BPTCP tried testing with other test species in the 
early part of the Program, including the sea urchin and amphipod Repoxinius toxicity tests, but 
these test species were dropped because they provided poor results possibly due to the fragile 
nature of the urchin larvae and poor survival of the Repoxinius in the control samples.  More 
recent review of the possibility to use copepods was considered and was reported in the RMP: 
EEPS Dose Response Study report of 2006.  That report did not go into the ease and consistency 
of the test protocols but rather the relative sensitivity of the copepod vs. Eohaustorius to a suite 
of contaminants of concern.  It concluded that Eohaustorius was adequately sensitive or more 
sensitive than the copepod to the compounds reviewed.  
 
The issue of testing the freshwater regions of the RMP’s sample frame was also reviewed.  Brian 
and Bryn presented a summary of the extent of bottom salinity prepared by Sarah at SFEI to 
show that the Rivers Region (where BG20 and BG30 are located) never really gets above 5 ppt, 
while portions of Suisun Bay can reach salinities up to 15 ppt.  The Lower South Bay Region 
really does not have an issue with salinities getting too low to warrant a different test with a 
freshwater test species.   
 
Brian and Bryn presented alternate freshwater test species to consider using in the Freshwater 
Region of the Estuary:  the amphipod Hyalella azteca (10-day survival) and the midge 
Chironomus dilutus (10-day survival and growth) are the only freshwater test species commonly 
used in sediment toxicity tests.  The water flea Ceriodaphnia dubia (96-hour survival) is the 
common water toxicity test species.    
 
The toxicologists in the group agreed that it was likely that the Hyalella and Eohaustorius 
sensitivity to contaminants are similar enough to easily substitute the freshwater taxa at the 
Rivers Stations. Several people thought that it made good sense to test the ecologically relevant 
species at the freshwater stations in the Estuary (Brain, Bryn, Don, Steve, others).  The concern 
is the comparability of toxic hits within the study area.  How can we interpret a toxic hit in the 
Rivers compared to the lack of a toxic hit in Suisun Bay, for example, if the test species are not 
the same?  
 
Discussion Outcome 

1. The group agreed that the current sediment toxicity tests employed by the RMP are the 
most appropriate tests for the Estuary.   

 
2. The group recommends an initial Pilot Study with side-by-side tests in 2009 (survival and 

growth endpoints) and some additional data compilation and rationale.  The group is 
more comfortable with switching to another amphipod (Hyalella) at the freshwater 
stations but had more reservations about switching from a bivalve (which is known to 
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complement the amphipod test in sensitivity to divalent cat-ions (e.g. metals)) to another 
crustacean test.  

 
3. The decision to adopt new test species at the freshwater stations within the RMP’s sample 

frame will be further considered in 2009 or 2010 in consideration with any 
recommendations made by the SQO-Delta project.  Furthermore the RMP Toxicity 
Workgroup will be sure to coordinate with SQO-Delta TRIAD development efforts 
whenever possible.  

 
 
Action Items 

• Brian and Bryn will compile a list of available LC50s (lethal concentration at which 50% 
of the individuals die after the test period) for the taxa currently being used in the 
program and those being considered to replace the current tests employed in the Rivers 
Region (Hyalella and Eohaustorius, Chironomus and Mytilus). 

• 2009 Status and Trends monitoring will include side-by-side tests with the above 
mentioned species at the Rivers stations (BG20, BG30, and the Susuin Bay stations 
(includes the 4 random stations and one historic-RMP station (BF21)) 

 
2. Causes of Sediment Toxicity Study: 2007-2008 Amphipod TIE Development Report  
The Sediment TIE study (2007-2008) conducted amphipod toxicity screening test in sediments 
from 12 stations around margins of the Estuary to select up to two significantly toxic sites 
(survival < 50%) for further development of Solid Phase TIE methods.  Bryn presented the 
results of the Mission Creek TIE study and Bryn and Brian proposed further work to refine, and 
better interpret, the Solid Phase TIE procedures. 
 
Discussion  
Discussion focused on considerations of column or other methods to separate contaminant 
groups.  Liquid/liquid extraction was not favored as the chemicals used to separate compounds 
could be too toxic in and of themselves.  
 
Workgroup participants  
 
Action Items 

• Waiting for review comments from readers.   Sarah will send out the final date for review 
comments.  

• Related to working with the SQO-Delta effort mentioned above, the workgroup 
recommends that the RMP Toxicity Workgroup meet in 2009 to discuss recent 
developments in toxicity identification methods related to genomics.  The group will 
discuss new methods and approaches to address causes of toxicity, and linking toxicity 
observed in the lab to benthic community responses in the field. (see more below.) 

 
3. 2009 Causes of Sediment Toxicity Workplan 
The proposal was designed to build on the recent TIE results in Mission Creek.  While a number 
of whole sediment and interstitial water TIE procedures provided useful lines of evidence, the 
results suggested these procedures could be improved upon.  The proposed new procedures fall 
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into three categories: whole-sediment procedures, interstitial water procedures, and dose-
response experiments using key chemicals of concern. 
 
The workgroup recommends 

• Focus on developing LC50 thresholds of effects. 
• Continue with refining the separation methods to separate organic contaminant groups. 

The group thought that the liquid/liquid separation methods would not be a viable option 
as it may introduce toxicity to the sample. Additional discussion with organic chemists to 
develop the specific design of further study is warranted.  

• Develop a collaborative state-wide workgroup and research effort to address causes of 
persistent moderate toxicity. Begin this effort by convening one or more workgroups in 
2009 to investigate and consider emerging toxicity identification methods such as 
genomics and other sub-lethal markers of contaminant exposure.  

 
 
 
 


