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In Attendance:  

Tom Mumley (SFB RWQCB) 

Mike Connor (EBDA) 

Eva Agus (EBMUD) 

Simret Yigzaw (City of San Jose) 

Jennifer Field (Oregon State University) 

Derek Muir (Environment Canada) 

David Sedlak (UC Berkeley) 

Ian Wren (SF Baykeeper) 

Amy Chastain (SFPUC)  

Lee Ferguson (Duke University) 

Luisa Valiela, US EPA 

Eric Dunlavey, City of San Jose 

Jennifer Miller (Vista Analytical) 

Bill Luksemburg  (Vista Analytical) 

Kelly Moran (TDC Environmental) 

Dylan Garner (SFRWQB)  

Philip Gschwend (MIT, UC Berkeley)  

Denise Greig (formerly of The Marine 

Mammal Center, consultant)  

Jay Davis (SFEI) 

Becky Sutton (SFEI) 

Meg Sedlak (SFEI) 

Ellen Willis-Norton (SFEI) 

Emily Novick (SFEI) 

Don Yee (SFEI)  

Meredith Williams (SFEI) 

Lester McKee (SFEI)  

 

Via Telephone: 

Richard Grace (AXYS) 

Jonathan Benskin (AXYS) 

John Kucklick (NIST) 

Keith Maruya (SCCWRP) 

 

I. Introduction and Goals for Today’s Meeting [Meg Sedlak] 

Meg Sedlak reviewed the goals for the meeting including: commenting on the CEC Strategy 

document, prioritizing the alternative flame retardants list and developing a special study based 

on the revised list, defining future fipronil monitoring plans, reviewing PFC studies and results to 

date, and recommending special studies for 2014. Meg then introduced four new faces to the 

ECWG: 1)Meredith Williams, SFEI’s new Interim Executive Director, 2) Becky Sutton, Senior 

Scientist for the RMP who will be working on emerging contaminants, 3) Ellen Willis-Norton, 

Environmental Analyst for the RMP, and 4) Phil Gschwend, Ford Professor of Civil and 

Environmental Engineering at MIT who is on sabbatical at UC Berkeley.  

 

II. RMP Planning Overview [Jay Davis] 

Jay Davis explained the purpose of workgroup meetings in the RMP planning process. In the 

Spring, the workgroups come together to recommend special studies for the following year. The 



Item#1: 2013 ECWG Summary  Page 2 of 12 
 

2 
 

TRC reviews special study proposals from the workgroups and sends the proposals that they 

approve are sent to the SC; the SC decides which proposals to fund. Special studies are now a 

larger portion of the RMP budget than the S&T budget because special studies allow the RMP to 

be adaptive and focus on manager’s highest priorities. Jay noted that the work and budget 

dedicated to studying legacy contaminants is tapering off. Future work on legacy contaminants 

will be related to modeling (a less expensive approach to studying the contaminants). Emerging 

Contaminants work is the only budget category where significant funds have been dedicated to 

special studies until 2017, indicating that CEC are a priority topic for the SC. The budget 

numbers Jay presented are a rough guide of the funds available for EC studies; past EC special 

studies have leveraged a considerable amount of funds. Jay reviewed the status of two other 

RMP programs that are large budget-items, the Small Tributaries Loading Strategy and the 

Nutrient Strategy. The Small Tributaries loading strategy has been a significant part of the RMP; 

but, now that there is a substantial amount of empirical information the RMP has to decide what 

the future of the strategy will be. Jay finished his overview by reminding the workgroup that the 

theme of this year’s Pulse and annual meeting (which will be held in concert with the State of the 

Estuary Conference) is Emerging Contaminants. The Pulse will be particularly useful to 

managers because it will profile Emerging Contaminates that are included in the CEC Strategy. 

ECWG member Kelly Moran is one of the authors of this year’s Pulse and Derek Muir will be 

one of the plenary speakers at the annual meeting.  

 

III. Action: CEC Strategy [Rebecca Sutton] 

Rebecca Sutton went over the CEC Strategy document with the ECWG. She began the review by 

stating that she was looking for the ECWGs input on whether the strategy is on track, if the 

CECs are assigned to appropriate tiers and if there are any CECs that are missing, if there are 

other information sources or tools the RMP should use to classify CECs, if the CEC research 

priorities are appropriate for the next few years.  

 

Rebecca described the RMPs three-pronged approach for deciding which CECs to monitor in the 

Bay including: 1) a risk-based screening framework based on Bay occurrence data, 2) a review 

of the literature and other monitoring programs that have identified CEC and 3) non-targeted 

research to identify CECs. The RMP included four tiers in the risk-based screening framework, 

with from high concern (Tier IV) to possible concern (Tier I). Currently, there are no Tier IV 

CECs in the Bay. There are three Tier III CECs, contaminants that are of moderate concern and 

need further observation, PFOS, Fipronil, and Nonylphenol and Nonylphenol Ethoxylates. Tier 

II CECs are of low concern because there is a high probability of no effects based on the Bay 

concentrations to date. Tier I CECs are contaminants that have been detected in the Bay, but 

there is uncertainty associated with either the detection method or there was a lack of toxicity 

data.  

 

Discussion:   

Phil Gschwend asked what species are considered when the RMP looks at toxicity data. Meg 

responded that the RMP staff looks for toxicity data from relevant organisms (e.g. bird egg and 

seals). The CEC synthesis details the species used for developing individual toxicity thresholds. 

Mike Connor wondered if toxicity thresholds have to be exceeded for a contaminant to be placed 

in a specific tier, or if the concentrations have to be within a certain magnitude of a threshold. 

Becky responded that the concentration has to exceed an acute or chronic threshold to be placed 
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Tier III or IV. Tom Mumley clarified that for Tier III, only 10 percent of the population has to 

exceed a low level effects threshold. Tom suggested creating a longer version of the Tiered Risk 

and Management Action Framework table (Table 2) that Rebecca distributed. The table should 

include a more detailed description of how the contaminates were assigned to each tier. Tom 

made a general comment that CECs assignment to certain tiers is not final, the tier system just 

helps determine appropriate preventative management actions. Ian Wren asked why small 

tributary was not included in the CEC Strategy. Meg replied that the data could be included if the 

ECWG agreed it was useful.  

 

Lee Ferguson asked why fipronil was listed as a Tier III CEC while all other pesticides were 

listed in Tier I. Don Yee responded that Bay sediment data exists for fipronil. Sediment 

concentrations reached 0.56 ug/g dw and when porewater concentrations were calculated, the 

values neared chronic toxicity thresholds. Kelly Moran noted that fipronil is an urban pesticide 

that is a substitute of pyrethroids. Lee then asked why some pesticides were not included in the 

tier system, such as fungicides and imidacloprid. Don responded that the RMP has not had the 

opportunity to look for these pesticides in the Bay. Lee wondered why agricultural pesticides 

were not being monitored. Kelly replied that more than half of the pesticide use in the Bay area 

is urban; additionally, urban pesticides are more toxic. Dave Sedlak added that CDFW is 

conducting extensive studies on current use agricultural pesticides in California. Based on 

dilution calculations, it appears that a mass agricultural pesticide loading is not occurring. Tom 

mentioned that the RMP is also looking for pyrethroids, but the concentrations are only elevated 

in the creeks draining into the Bay rather than in the open Bay. Lee’s final question was why 

bisphenol A (BPA) had such a high detection limit. Richard Grace responded that BPA 

measurements were grouped with pharmaceutical measurements, resulting in a high detection 

limit. 

 

The ECWG then discussed nonylphenol’s listing as a Tier III CEC. Lee stated he was 

comfortable with nonylphenol and nonylphenol ethoxylates staying in Tier III as long as the 

categorization is due to the CEC’s potential endocrine disruption capabilities. Meg responded 

that the listing was based on the UC Riverside study that found nonylphenol caused estrogenicity 

in in vivo assays (Schlenk et al. 2005). Dave Sedlak questioned nonylphenol’s capability of 

acting at the levels found in the Bay. Lee replied that concentrations can hit LC50s in cell-based 

assays and that nonylphenol should be monitored because it is one of the only synthetic 

xenoestrogens that is on the cusp of in vitro activity. Derek Muir noted that there are 20 high 

production volume alkylphenols with unknown fates. Lee confirmed that there are a considerable 

number of alkylphenols in the environment, but he questioned their activity.  

 

Phil suggested looking at industries in the area to determine if there are any chemicals that are 

being produced that the RMP is not monitored. Meg replied that looking at specific industries 

could become a fourth prong on the current three prong approach to finding CECs. Dave noted 

that the goal is to find industries that are unique to this region so new contaminants can be 

discovered. Dave listed three of those industries: 1) biotechnology, 2) refineries, military sites, 

and airports that are using AFFF as fire suppressants and 3) printed circuit boards and electronic 

manufacturing. Lee suggested looking at a wider class of nanotubes, not just single-walled 

carbon nanotubes. Denise Greig recommended mapping the industries in the region to use as a 
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spatial tool. Derek noted that the smaller production facilities will most likely be the largest 

emitters of the contaminants. 

 

Eric Dunlavey concluded the discussion by mentioning he would like the final column header, 

“Water Quality Management Actions,” on Table 2 to change to “Potential Water Quality 

Management Actions” because the RMP is not a management agency. Tom responded that he 

wants the wording to be as strong as possible, but he will work on the wording with Meg. 

Overall, there was general consensus that the three pronged approach to monitoring CECs was 

appropriate.  

 

Action Items: 

1) Rebecca Sutton will create a longer version of the “Conceptual Tiered Risk and 

management Action Framework” table that includes more detailed information on how 

CECs are ranked.  

2) Rebecca Sutton and Meg Sedlak will consider adding a fourth prong to the current three 

prong approach to identify CECs that will look at contaminants produced by industries 

unique to the Bay area.  

3) Meg Sedlak and Tom Mumley will meet to work on the phrasing of the “Water Quality 

Management Actions” column in the “Conceptual Tiered Risk and management Action 

Framework” table.  

 

IIIa. Special Study 2013: Update on NIST Nontargeted Analyses [John Kucklick]  

John Kucklick presented an updated on a NIST special study regarding non-targeted analysis of 

contaminants in San Francisco Bay biota.  The motivation for the study was that are many 

unmeasured contaminants that have significant bioaccumulation potential, but are missed in 

targeted analyses. John explained the study’s methodology which included a GCxGC Time of 

Flight Mass Spectrometry and spectra deconvolution of harbor seal blubber. The analytical 

techniques resolve complex mixture, allowing the individual spectrum to be compared to the 

NIST Mass Spectral Library. If there is a match with the NIST library, the compound can be 

flagged down for confirmation. John then presented the ratio of identified to unidentified 

compounds from the six sampling locations. All of the unidentified compounds could only be 

distinguished by using fractionation rules.  The majority of the identified compounds were 

chlorinated; most of the brominated compounds were PBDEs and were removed from further 

analysis. The percentage of “unusual” (non-POPs) compared to PCB concentrations was 

displayed for all six sites; the maximum percentage was at Point Reyes with 15 percent of the 

sample composed of unusual compounds. John presented the initial confirmation list of 

identified compounds, all of the compounds are available commercially. The most prevalent 

compound was Bayer 28, 589, it was present in all six of the samples. Next steps include re-

running the samples with a more sensitive method (GC-MS/MS) and analyzing mussel tissue and 

polar compounds in seal blood and liver.  

 

Discussion:   

Jennifer Field asked how the fluorinated compounds were identified; she wondered if a special 

algorithm was used or if the compounds were swept up in the isotope patterns of other halogens. 

John responded that he relied on the NIST library matches to identify the fluorinated compounds. 

Jennifer also asked if the seal sample from Alaska was intended as a background sample. John 
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responded that the sample was a background sample and it revealed that there are naturally 

derived brominated compounds. John made clear that the PCB load in the Alaskan seal was 

relatively low; therefore, the percentage comparison of unusual compounds to PCB 

concentrations was skewed in the sample.  

 

Lee Ferguson asked if John intentionally limited his search to halogenated compounds. John 

responded that there was an operator bias; he was more comfortable with identifying halogenated 

compounds. However, if there were compounds that were present in all of the samples (e.g. 

musk compounds) then it was included in the confirmation list. Lee also suggested performing a 

differential analysis of sample specific occurrences to help reduce the number of compounds that 

need confirmation. John responded that NIST has considered completing a differential analysis, 

but the analysis is software driven and he has not had time to decide whether to move forward on 

the idea. Eva Agus wondered if compounds that were not successfully identified in the NIST 

library could be described based on their compound class.  John replied that he has already tried 

to capture that information using his expert judgment.  

 

IIIb. Special Study 2104: Alternative Flame Retardants [Rebecca Sutton]  

Rebecca Sutton presented a special study proposal for monitoring alternative flame retardants in 

the Bay. The ECWG was tasked with selecting 5-10 alternative flame retardants that could be 

monitored and analyzed. To help select the compounds, Rebecca distributed a list of 60 

alternative flame retardants that she began prioritizing. She noted that the phase out of deca-

PBDE has been considered in the chart. She then provided the ECWG with information about 

certain compounds on the list that could be monitored in the Bay including: 1) chlorinated 

phosphates in sediment, 2) PBEB, HBB, BTBPE, and DBDPE (AXYS offers a semi-quantitative 

analysis of the compounds) in sediment and biota, 3) TBB and TBPH (Firemaster 550 

components) in sediment and biota, 4) Ethylene bis-tetrabromophthalidimide (EBTPI) in 

sediment and biota and 5) 1,2-dibromo-4-(1,2-dibromoethyl)cyclohexane (TBECH) in sediment 

and biota.  

 

Discussion:   

Richard Grace began the conversation about which compounds to measure by stating that AXYS 

is going to spend the next year developing methods for analyzing alternative flame retardants. 

Therefore, methods may be established to analyze compounds that previously had matrix 

interferences (Firemaster 550 compounds). Eric Dunlavey asked Richard the definition of a 

semi-quantitative method. Richard responded a semi-quantitative method offers slightly less 

validation compared to PBDEs, the method uses a single point calibration. 

 

Jennifer Field noted that even if certain flame retardants are no longer in production they may 

still be in commerce; there are reservoirs of old compounds in solids (e.g. chairs, sofas). Jennifer 

asked how long the alternative flame retardants listed have been in commerce. Derek Muir 

responded that many of the compounds of been around since the 1980s and are listed on TSCA. 

New alternative flame retardants remain unknown because they are proprietary. Jennifer 

wondered if TSCA includes imported compounds; Derek replied compounds within imported 

manufactured goods are not included in TSCA. Jennifer argued that the lack of knowledge about 

flame retardants in imported good suggests that we do not know what compounds are actually 

high production volume chemicals. Derek agreed, but stated that screening imported goods is 
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unrealistic. Meg noted that the Proposition 65 regulation can be leveraged to screen for 

alternative flame retardants, but the process is costly. Tom added that even if a compound is 

listed on the Proposition 65 list, the quantity is not reported. 

 

Derek commented on Becky’s list of possible flame retardants to monitor in the Bay. He 

mentioned that phthalates and esters have been found in sediments and water, indicating they are 

persistent. Rebecca responded that the compounds may not have been found in biota due to 

methodological constraints. Derek added that DBDPE may be worth monitoring because it has 

been made in China and is probably added to imported good. Derek and Lee mentioned two 

prominent water contaminant classes, organophosphates and phosphate dimers, that the RMP 

could monitor. Lee noted that triisobutyl phosphate was detected in every nontarget screen he 

has conducted in water. Keith Maruya added that in Southern California, they have found 

chlorinated tris in water samples. Becky responded that the RMP may want to consider sampling 

for alternative flame retardants in water rather than just sediment and biota.  

 

Dave Sedlak stated the discussion suggested that lipophilic brominated flame retardants have 

taken same place as PBDEs and that more soluble phosphate containing compounds could be 

monitored in water and wastewater effluents. Therefore, there might be two different special 

studies for the two compound classes. Kelly Moran noted that there is almost no toxicity data for 

any of the compounds that have been discussed. She asked if there was anything to suggest that 

these chemicals have the potential to cause harm. Derek replied that he attempted to model 

compounds’ toxicity using the octanol-water coefficient, but he did not obtain useful 

information. Denise Greig mentioned that TBECH is toxic to biota.  Derek said that TBECH was 

not widely used anymore; however, Rebecca noted that TBECH is a deca-PBDE alternative. 

Meg ended the discussion, stating that the special study proposal will be revised and sent to the 

ECWG after follow-up discussions take place.  

 

Action Items:  

4) The RMP will consider monitoring soluble phosphate containing compounds in water.  

5) Rebecca Sutton will revise the alternative flame retardant proposal based on follow-up 

discussions with ECWG members.  

 

IIIc. Special Study 2014: Pesticides – Fipronil/CUPs [Don Yee]  

Fipronil 

Don Yee presented basic information on fipronil and available monitoring data to solicit the 

ECWG’s opinion on future fipronil monitoring efforts. Don noted that there is no sediment 

toxicity information for marine species, but there are some EC50s for sediment dwelling 

organisms. Fipronil concentrations in Bay area urban streams reached 20 ng/L, but the majority 

of the samples were non-detects. In Bay sediment, the concentrations were mostly under 0.1 ng/g 

dw; however, the Bay organic carbon levels are around 1 percent so sediment concentrations 

may be reaching EC50 levels. Fipronil values in Bay sediment appear to be greater in nearshore 

sites. Don asked the ECWG if the RMP should add fipronil to their ambient water sampling 

effort. If so, Don suggested targeting locations where high sediment values were found (e.g. 

Lower South Bay and Suisun Bay).  Fipronil samples are analyzed pro bono in sediment; the cost 

for water analysis is $400 per sample,  
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Discussion:  

Kelly Moran mentioned that the use data Don presented is incorrect. The diluted volume was 

accidentally reported as the production volume; fipronil use is still increasing in California. Kelly 

also noted that the EPA has published additional water toxicity data, and the EC50s for aquatic 

organisms are low. Lee Ferguson added that Thomas Chandler’s (University of South Carolina) 

lab has analyzed the effects of fipronil on estuarine harpacticoid copepods, with fipronil sulfide 

exhibiting the most toxic effects. Lee stated that elevated fipronil concentrations have multi-

generational population effects on sediment dwelling organisms.  

 

Lee and Kelly agreed that POTWs could be a source of fipronil; Lee has found fipronil 

concentrations between 10 and 100 ng/L in wastewater. Fipronil can possibly enter sewer lines 

when it is injected into the soil around buildings for ant control. Also, it can enter the sewer 

when pets are bathed and the flea/tick formulas wash off. Derek Muir asked if there is a seasonal 

effect; Kelly replied that concentrations appear to stay constant year round. Dave Sedlak and 

Mike Connor suggested looking for fipronil in sewage effluent as well as in water. Eric 

Dunlavey said that he has looked for fipronil in his effluent and toxicity was not high, although a 

non-sensitive test organism was used. Eric is willing to share the data with the RMP.  

 

Action Items: 

6) Eric Dunlavey will share his fipronil effluent data with the RMP. 

7) Incorporate fipronil into RMP water monitoring analyte list, using a biased sampling 

design (target areas with high sediment concentrations).  

 

Other Current Use Pesticides  

Don Yee asked the ECWG if there are other current use pesticides that we should be monitoring. 

The RMP is not monitoring imidacloprid, malathion, or carbaryl in the Bay. Don added that there 

are some pesticide precursors that Howard and Muir included on their list of CECs as being 

persistent and bioaccumulative that the RMP is not looking for.  

 

Discussion:  

Lee Ferguson and Kelly Moran noted that the all of the current use pesticides Don presented are 

insecticides. They both encouraged Don to include fungicides and herbicides. Kelly noted that 

some of fungicides and herbicides can have non-target organism effects. Kelly also suggested 

including biocides since there is toxicity available or some of the compounds. Meg mentioned 

that the pesticides the RMP will target will be decided at the Current Use Pesticide meeting. Meg 

encouraged ECWG members to join the meeting if they have opinions on what pesticides to 

include.  

 

IV. Information: Update on RMP 2012 CEC Study [Meg Sedlak]  

Meg Sedlak presented an update on the PFCs in Bay biota special study. The goals of the study 

were 1) to determine if PFOS concentrations were elevated in Bay biota, by looking at harbor 

seal serum and cormorant eggs, and 2) to evaluate what the sources of PFOS are to the food web 

by examining PFC concentrations in sediment, water, and small fish. PFOS was the dominant 

compound found in both seal serum and cormorant eggs. There is a clear spatial trend with PFOS 

decreasing moving from South Bay to North Bay. Seal serum levels were similar to levels seen 
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in 2006-2008 samples (up to ~1,000 ng/g). San Francisco Bay seal samples have some of the 

highest concentrations of PFOS in the world. Cormorant egg concentrations have decreased 

significantly since 2006 in South Bay and are now below the PNEC levels. Sediment 

concentrations were generally low. Meg matched PFOS compound concentrations in sediment 

(reported by Higgins et al. 2005) to PFOS concentrations at the same sites and found that the 

values were comparable.  

 

Discussion:  

Jennifer Field opened the discussion by volunteering to analyze the water samples for PFOS-

precursors. Jennifer asked if the contaminant loads were skewed toward branched or linear 

PFOS, she was interested if there was preferential uptake in the seals. Richard Grace replied that 

he can send the chromatograms of the standards to SFEI for Jennifer to view.  

 

Philip Gschwend said he was not surprised that the cormorants responded more quickly to 

reductions in PFOS loadings than seals, based on seals’ storage potential. Meg responded that 

seals are actually able to depurate PFCs within months. Denise Greig noted that there were 

slightly higher concentrations of PFOS in seal pups than expected. Mike Connor mentioned that 

he was surprised that the spatial contamination gradient was so substantial and asked if the RMP 

could examine the cause of the spatial variation. Jennifer ended the discussion by stating that the 

phase-out of PFOS will create an interesting transition between historical use and a large PFOS 

reservoir.  

 

V. Information: Military Bases and Refineries – Sources of PFCs? [Jennifer Field] 

Jennifer Field completed a study to evaluating perfluorinated compounds in  aqueous-film-

forming foam (AFFF), that are used to suppress fuel fires.. AFFF is frequently stockpiled by the 

U.S. military, airports and refineries. Jennifer examined the composition of 3M AFFF and found 

that PFOS was the major component. She also characterized the composition of the 

fluorotelomer-based AFFF formulas and found multiple cationic and zwitterionic species. 

Jennifer noted that the fluorotelomer sulfonates in AFFF have been found in groundwater. Ansul 

(a manufacturer) produced fluorotelomer-based AFFF that is primarily applied at military sites.  

Dr. Field also developed a Total Oxidizable Fluroine (TOF) assay for AFFF formulations to 

determine PFOS precursors are the reaction products post-oxidation.  The TOF allowed Jennifer 

to determine the structure of the AFFF formula (the precursors).   

 

Jennifer is interested in helping the military understand the number of AFFF species that are 

present and the extent of AFFF contamination. A groundwater AFFF characterization study was 

conducted and a larger amount of PFOS was observed in groundwater than PFOS precursors. A 

sediment characterization study was also performed, despite the lack of sediment data at military 

sites. A significant number of fluorochemicals were unidentified in the field sediments. 

However, the groundwater, water, and sediment characterizations made clear the importance of 

precursors in the environment  

 

VI. Pro Bono work for 2013 and special study idea for 2014 – PFC Precursors [Jonathan 

Benskin/Meg Sedlak]   
Jonathan Benskin and Meg Sedlak presented a special study that focuses on understanding the 

role of precursors as a source of PFCs. The study is a collaborative effort between AXYS and 
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SFEI and will be a pro-bono study for SFEI. Jonathan provided background information on 

Perfluoralkyl Acids (PFAAS) and the lack of information on the contribution of PFAA-

precursors to environmental PFAA concentrations. Previous studies have shown precursor 

concentrations in sediment that exceed the concentration of PFOS, suggesting that precursors 

may be a significant PFOS source. The goal of the study is to determine if elevated levels of 

PFOS in San Francisco Bay can be explained by precursors. Part one of the study will examine 

effluent and sediment concentrations of conventional PFAAs, emerging PFAAs, conventional 

PFAA-precursors, and emerging PFAA-precursors at three sampling locations.   

 

Discussion:  

Philip Gschwend asked if Jonathan explored the matrix effects by completing standard additions. 

Jonathan responded that he would consider completing a standard addition for compounds that 

don’t have an exact isotopically labeled standard. Phil argued that standard additions should be 

performed even for compounds that have a labeled standard. Phil, Meg, Richard, and Jonathan 

will discuss standard additions on a follow-up phone call.  

 

Action Items:  

8) Phil Gschwend, Meg Sedlak, Richard Grace, and Jonathan Benskin will discuss 

completing standard additions for the PFC precursor study (completed).  

 

VII. Action  PBDE Summary [Rebecca Sutton]  

Rebecca Sutton presented the highlights from the PBDE Summary report. The map of BDE 47 

concentrations in water does not show any clear spatial or temporal trends. There have been 

declines in biota, indicating management efforts are reducing PBDE loads. Rebecca clarified that 

the high concentrations of BDE-47 in bivalves at the Rivers site is likely due to the fact that there 

are resident bivalves (not transplants). In 2009, there was a statistically significant decline in 

PBDE concentration in fish; similar declines occurred in cormorants and tern eggs. PBDE levels 

in harbor seal blubber (analyzed from 2006-2008) have either remained stable or are in decline 

compared to 1989-1998 samples. Denise Greig clarified that the age and body condition of the 

seals may be confounding factors. Rebecca anticipates that both the pentaBDE and octaBDE 

congeners will continue to decline biota; she added that decaBDE concentrations should decline 

as well, but the higher brominated deca-compounds are rarely found in biota.  

 

Rebecca advocated for continued PBDE sampling to ensure that the RMP’s assumption that 

PBDE levels are declining is correct.  She encouraged the characterization of PBDEs in margin 

habitats because these are areas that are nursery and foraging areas for biota and are areas that 

are associated with industrial activities (higher concentrations of contaminants). She is also 

interested in conducting research on young seals that are weaning to determine the effects of 

PBDE exposure.  

 

Discussion: 

Phil Gschwend asked if the hotspot locations on the map (shown in red) are based on one or 

more data points. Don answered concentrations based on one data point are illustrated as a dot on 

the map and that the background colors are averages of historic sites. Jennifer Field suggested 

creating a map of the ratios between BDE-47 and BDE-209. Derek Muir noted that the ratios 

would differ spatially because of varying PBDE sources.  
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Tom Mumley asked Rebecca Sutton which PBDE monitoring matrices she considered critical to 

continue in future years. Rebecca responded that the seal data were the most essential, followed 

by fish. Tom stated that bivalves integrate what the RMP finds in water samples, he maintained 

that bivalve sampling could be conducted in place of water sampling. Lee said that passive 

samples can be used to sample PBDEs as a surrogate for water sampling. Phil agreed with Tom, 

noting that bivalves represent a longer time frame than one grab sample; therefore bivalves are 

more representative of the environment in a dynamic system. Derek added that if bivalve 

sampling continues, the sampling should occur annually to improve the statistical power of the 

RMP’s temporal trends.   

 

Denise Greig stated that The Marine Mammal Center has a freezer full of seal samples that can 

be used to analyze temporal PBDE trends. However, Rebecca’s proposal of analyzing young 

seals could not be facilitated by The Marine Mammal Center because all of their pups are 

rehabilitated and raised in captivity. 

 

Dave Sedlak argued that examining declining PBDE concentrations is not a relevant for 

managers. He wondered if analyzing cores for PBDE trends would be more useful. Don 

responded that PBDE concentrations in cores had already been analyzed, but the time resolution 

of the cores was not high enough to be relevant. Kelly Moran and Jennifer agreed that 

understanding the full PBDE trend (from pre to post-use) will provide managers with a clear case 

study of how management actions can result in a reduced contaminant load.  

 

VIII. Information: Update on Pro bono Siloxane work [Derek Muir] 

Derek Muir presented his findings from analyzing volatile methyl siloxanes in Bay bivalves. 

Derek provided a review of siloxanes, which are used as personal care products and in silicone 

polymer production. Siloxanes are a high production volume chemical that are hydrophobic and 

persistent in the environment. Derek described the field methods and laboratory methods for 

analyzing siloxanes in bivalves. Siloxanes were detected in bivalves from all sampling areas, D5 

was the most prevalent species (D5 has a high bioaccumulation factor). However, siloxane 

concentrations were in the same range or lower than concentrations found in European waters; 

D4 and D5 concentrations were well below tissue residue guidelines in invertebrates.  

 

Discussion: 

Mike Connor noted that the spatial pattern is abnormal, South Bay concentrations are relatively 

low. Derek responded that there is a lack of a spatial gradient and Dave Sedlak hypothesized that 

there might be site saturation. Jay Davis asked why the concentrations were reported in wet 

weight rather than lipid weight. Derek replied that the total lipid number cannot be determined 

with the method used to analyze siloxanes. Meg Sedlak replied that the RMP can provide lipid 

data for the sampling sites. Lee Ferguson wondered if Derek looked at any siloxane degradation 

products, Derek said that the oxidation product was not analyzed because is not volatile. Jennifer 

Field asked if there was any data on siloxanes in air. Derek responded that passive air samplers 

have found siloxanes at concentrations that are higher in comparison to legacy contaminants. Lee 

added that siloxanes appear on his mass spectrometer frequently, indicating they are found in air.  

 

Jay noted that there are archived bird egg and sportfish samples that Derek could use to analyze 

siloxanes in Bay biota. Derek agreed, but mentioned that the samples would have to be carved 
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out from the center of the sample because the surface is most likely to be contaminated. Denise 

Greig asked if siloxanes were potential endocrine disruptors. Derek responded that D4 may be an 

endocrine disruptor.  

 

IX. Discussion of Recommended Studies for 2014 [Panel] 

Rebecca Sutton presented a table of possible EC special studies to conduct over the next five 

years. Meg Sedlak noted that the bioanalytical tools study is confirmed for 2013 and 2014.  An 

update on the bioanalytical tools study will be presented during the Exposure and Effects 

Workgroup meeting (EEWG) on May 16
th

. Meg will send Lee Ferguson and Jennifer Field the 

call-in information for the meeting.  

 

Rebecca asked the group if there are any other studies the RMP should prioritize. Dave Sedlak 

noted that the NIST study was promising and epitomized the goal of the CEC program. He 

suggested conducting a follow-up study in which the samples were oxidized to measure total 

halogens (fluorines, chlorines, and bromines). Dave’s second idea is to look at PFOS at a higher 

spatial resolution to determine if there are PFOS hotspots in South Bay, such as Moffett Field 

(airports and military sites). Dave also suggested studying algal blooms and algal toxins. Meg 

responded that Raphe Kudela is currently working with David Senn to determine the 

concentration of algal toxins in the Bay.  

 

Mike Connor and Dave Sedlak recommended calculating a mass balance of PFOS in the Bay to 

investigate unknown PFOS sources. Meg responded that there is limited input information, but 

Mike said a rough mass balance was possible. Jennifer added that an AXYS precursor assay will 

help fill in the blanks in the mass balance calculation. The workgroup agreed on moving forward 

with a PFOS mass balance. Phil Gschwend asked how more information on PFOS will help 

make management decisions and Mike wondered if PFOS could cause biological impacts. Meg 

replied that PFOS is an endocrine disruptor that can have neonatal effects. Additionally, sea 

otters have shown a higher incidence of disease with increasing PFOS concentrations. Derek 

Muir noted that San Francisco Bay is a global hotspot for PFOS. Derek supported Dave’s study 

idea of determining total fluorinated compounds in the Bay; Derek argued that understanding the 

precursor sources is important, which does not require identifying a specific PFC. He noted that 

the test cannot be performed in biota because of depuration rates.  Jennifer Field responded that 

understanding individual precursors is also essential. Tom Mumley ended the discussion on 

PFOS by stating that he needs more information on PFOS because he does not know what the 

management needs are; therefore, he supports moving forward on PFOS studies.  

 

Mike Connor asked if there were any nonylphenol follow-up studies planned. Rebecca 

responded that the RMP does not have any specific study ideas. Lee noted that there are 

uncertainties associated with current nonylphenol monitoring; there are un-degraded mixtures 

that are not being monitored. To study nonylphenol concentrations effectively, the RMP would 

need to use higher quality measurements that span the breadth of nonylphenols. Lee argued that 

it is worthwhile to monitor a wide-sweep of nonylphenols because they are endocrine disruptors 

and can act at lower levels that the current water quality criteria, which is currently based on 

acute toxicity thresholds. Dave noted that the decision to monitor nonylphenols depends on what 

the EEWG decides the appropriate concentrations to start worrying about endocrine disruption. 

Dave then asked what the source of nonylphenol is in urban runoff; Lee replied that they are 
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used in hard surface cleaners. Rebecca noted that alkylphenol ethoxylates were just banned in 

several major cleaning products in California.  

 

Dave also recommended monitoring contaminants that were identified in the NIST study. Lee 

agreed, but thought that the polar organic compounds need to also be identified. Lee volunteered 

to complete pro bono work on a non-targeted analysis of polar organic compounds using high 

resolution mass spectrometry. Meg will work with Lee to provide him with composite 

stormwater and wastewater samples  

 

The discussion ended by listing the special studies that will move forward in the next five years: 

1. The workgroup agreed that long-term PBDE monitoring is important. The TRC will 

discuss how often and what matrices should be sampled for PBDEs.  

2. Rebecca will continue to read CEC literature to stay on top of current research.  

3. The RMP will move forward on an alternative flame retardant special study.  

4. A mass balance on PFOS will be conducted.  

5. The PFC AXYS study will move forward and Meg will discuss the idea of a precursor 

assay study with AXYS.  

6. The RMP will look for fipronil in Bay water and effluent. Lee encouraged extending the 

monitoring effort to current use pesticides.  

7. Nonylphenol work will be put on hold for the time being.   

 

Action Items: 

9) Meg Sedlak will provide Lee Ferguson and Kelly Moran with information regarding the 

May 16 EEWG meeting.  

10) A rough mass balance calculation for PFOS concentrations in the Bay will be conducted.  

11) Meg Sedlak will be in contact with Lee Ferguson to discuss pro-bono work regarding a 

non-target analysis of polar organic contaminants in stormwater and wastewater samples.  

12) Meg Sedlak will contact AXYS to determine if they can develop a PFC precursor assay.  


