
Item 6  Page 1 of 3 
PS Harbor seal screening 

S:\Research\RMP\Emerging Contaminants\Work group meetings\2009-04-
17\PSSS_Harbor_seal_screening.doc 

PS/SS:   Screening of harbor seals for anthropogenic 
pollutants 
 
Estimated Cost:     $125,000 ($55,000 for 2010 and $70,000 for 2011) 
Oversight Group:   Emerging Contaminants Work Group 
Proposed by:          John Kucklick, National Institute of Standards and Technology (NIST), and   
 Susan Klosterhaus, SFEI 
 
Background 
Studies by SFEI and other research groups over the past two decades have analyzed samples of 
San Francisco Bay sediments, water, and aquatic organisms for the presence of several classes of 
chemical contaminants. Chemicals identified in invertebrates, fish, harbor seals, and/or bird eggs 
include polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), 
organochlorine pesticides, polybrominated diphenyl ethers (PBDEs), perfluorinated compounds 
(PFCs), and trace elements, among others. Though monitoring efforts by the RMP have 
attempted to focus on chemicals with the highest potential to impact beneficial uses of the Bay, 
there are thousands of current-use and phased-out chemicals which have not yet been monitored 
due to limited resources and analytical method availability, as well as limited knowledge of the 
chemicals used in consumer products, their potential for release to the environment, and their 
fate in aquatic systems.  An alternative to the traditional analytical approach, which targets a 
specific chemical or chemical class in a sample for quantification, is to take advantage of recent 
advancements in analytical methods and instrumentation by chemically screening samples using 
a variety of different techniques and working to identify the compounds detected in the highest 
concentrations. An example of this new approach is the use of GCxGC/time of flight (TOF) mass 
spectrometry, which has been used successfully by NIST to screen human samples for many 
different types of man-made compounds. Though more labor intensive, this type of screening 
approach would provide a more efficient method for assessing chemicals which have the greatest 
potential to adversely affect the Bay foodweb. 
 

Applicable RMP Management Questions (MQ) and Study Objectives 
MQ1. Are chemical concentrations in the Estuary at levels of potential concern and are 
associated impacts likely?  

• A: Which chemicals have the potential to impact humans and aquatic life and should be 
monitored? 

• B: What potential for impacts on humans and aquatic life exists due to contaminants in 
the Estuary ecosystem? 

MQ2. What are the concentrations and masses of contaminants in the Estuary and its segments?   
• A: Do pollutant spatial patterns and long-term trends indicate particular regions of 

concern? 
 
The primary objective of this study is to identify previously unmonitored, anthropogenic 
chemicals which may be adversely impacting the San Francisco Bay foodweb (MQ1A, B). This 
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study may also provide a preliminary assessment of whether there are particular areas of concern 
within the Estuary if samples from throughout the estuary can be collected (MQ2A). 

Approach 
Tissue samples from harbor seals will be used to characterize chemical exposure to the entire 
Bay foodweb.  Samples will be collected by personnel from The Marine Mammal Center using a 
protocol to be developed by NIST. Ideally, samples of blubber, liver and blood will be collected.    
Different tissues will be collected since these tissues may accumulate different types of 
pollutants.  Because of the large amount of sample required, only samples collected from 
stranded seals or seals that died at the Center will be used. Ideally, 50 mL of blood, and 50 g 
each of blubber and liver from each animal will be collected.  Harbor seal samples from different 
parts of the Bay are desirable as the samples may have different suites of pollutants. A final 
sampling plan will be developed in collaboration with The Marine Mammal Center. 
 
The samples will be screened for as many man-made pollutants as possible using a variety of 
analytical techniques.  The following compounds to be screened or determined in the samples 
will include: 
 

1. Legacy pollutants and chlorinated pesticides:  This suite of compounds will be 
determined using methods validated by NIST for use on marine mammal tissues.  
Appropriate reference materials will be used during the analysis as a quality assurance 
measure. 

2. Brominated flame retardants (BFRs):  PBDEs and hexabromocyclododecane (HBCD) 
will be determined by validated NIST methods.  New BFRs will be identified and 
quantified if possible by GC/NCI/MS.  Samples will be screened by GC-time of flight 
(TOF)/MS for additional BFRs. 

3. Perfluorinated compounds:  These compounds will be determined by established NIST 
procedures.  If possible, samples will be screened for additional perfluorinated 
compounds by fluorine NMR. 

4. Phenolic compounds:  Phenolic compounds include the hydroxylated metabolites of 
PCBs and PBDEs, which are thought to be responsible for some PCB and PBDE toxicity. 
These compounds will be determined following derivatization with diazomethane and 
with extracts analyzed by GC/MS. 

5. Methyl sulfone compounds:  Methyl sulfone metabolites of PCBs and DDE, a major 
metabolite of the pesticide DDT, are a biologically active class of organochlorine 
contaminants in humans and several marine mammal species. These compounds will be 
determined in non-polar extracts by GC/MS. 

6. Polar compounds: Polar compounds examined in blood and perhaps liver using two 
techniques.   

a. The first technique will plasma samples where the protein has been precipitated.  
The remaining liquid portion will be dried, reconstituted in pyridine and then 
subjected to derivatization.  The sample will then be analyzed using 
GCxGC/TOF.  This technique has been used successfully by NIST to screen 
human samples for many different types of man-made compounds.   Unknowns 
will be compared to the NIST mass spectral library.  There is also expertise in 
NIST, if needed, to attempt to identify unknowns by mass spectral elucidation. 
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b. The second technique which may be used is LC-Q-TOF.  The NIST Analytical 
Chemistry Division has recently acquired this instrument.   NIST does have a 
mass spectral library of Q-TOF spectra.     

7. Trace elements and selected trace element species, such as alkyl tins, will be determined 
by LC or GC coupled to ICP/MS. 

8. Additional non polar compounds (e.g. cyclic siloxanes, musk compounds) may be 
determined by GC-TOF/MS and GCxGC-TOF/MS by comparing to existing libraries.    

 
Though samples of Bay wildlife have been previously analyzed for many of these compounds, 
their analytical methods will still be used to screen the samples for chemically-related, 
previously unidentified compounds, and thus their re-quantification is relatively straightforward. 
Re-analysis of these compounds will also be valuable as a reference point for comparison of 
concentrations of the newly identified compounds.  This project is highly exploratory in nature 
and will require new methods to be developed for screening samples.  The expertise and time 
required to screen the samples by mass spectrometry is also high.  
 

Proposed Budget 
 2010 

Estimated 
Costs 

2011 
Estimated 

Costs 
Sampling supplies $2,500 $2,500 
Analytical standards $5,000 $5,000 
Other laboratory supplies $2,500 $2,500 
Analytical costs, data management, analysis, and reporting $40,000 $40,000 
SFEI project management $5,000 $5,000 
SFEI data management   $7,000 
SFEI reporting   $8,000 
Total $55,000 $70,000 


