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I.  IntroductionI.  Introduction
Polybrominated diphenyl ethers (PBDEs) Polybrominated diphenyl ethers (PBDEs) are a class of brominated hydrocarbons which 
have been in wide commercial production and use since the early 1970s.  They are used 
as flame retardant additives in plastics, foams, textiles, adhesives, coatings, and other 
household and commercial products. 

Structurally similar to polychlorinated biphenyls (PCBs), PBDEs are now known to break 

SummarySummary
 The PSAMP Sediment Component is establishing a baseline of 

PBDE concentrations in Puget Sound sediments.  This baseline will 
be useful in future sediment management activity. 

 BDE-47, -99, and BDE-209 were detected in sediments from 7 PSAMP 81
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down and enter the ecosystem.  PBDEs have been classified as Persistent Persistent 
Bioaccumulative Toxics (PBTs)Bioaccumulative Toxics (PBTs), and the Washington State Chemical Action Plan Washington State Chemical Action Plan for 
PBDEs calls for baseline monitoring in Puget Sound.

The Washington State Department of Ecology’s Marine Sediment Monitoring Team has 
measured PBDE levels in Puget Sound sediments since 2004 as part of the Puget Sound Puget Sound 
Assessment and Monitoring Program Assessment and Monitoring Program (PSAMPPSAMP) Sediment ComponentSediment Component.

surveys, and in the highest percent (70%, 38%, 26%, respectively) of 
210 stations sampled.  They are in highest concentrations in and near 
urban embayments.  Puget Sound levels of these 3 congeners were 
higher than similar levels in some European and Asian sediments.

 BDE-184 and -191 were found only in Boundary Bay, in the path of the 
Fraser River sediment plume.
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• BDE-47 had the second highest concentrations in urban sediments (up to 8 ppb in 
Elliott Bay/Lower Duwamish)
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II.II. PBDEs in Puget Sound SedimentsPBDEs in Puget Sound Sediments
Results from  210 sediment stations in 4 monitoring regions, 2 urban embayments,     
and 10 long-term locations, collected from 2004 -2008, are summarized and         
presented  in Figure 1 and Table 1.  

Patterns seen in these data include:

Elliott Bay/Lower Duwamish).

• BDE-49 was also detected in sediment from all PSAMP surveys except the Strait of 
Georgia, and in 15% of all stations.  

• BDE-100, -153, -154, -183, -184, and -189 were detected in <7% of all stations.

• BDE-66, -71, and -138 were never detected in these stations.

• With the exception of BDE-209 and -47, BDE concentrations were generally below 
1 ppb.

• BDE-184 and -191 were only detected in the Strait of Georgia in 5 Boundary Bay 
stations; possibly a contaminant signal from the Fraser River.

Thea Foss Waterway, Commencement Bay, Tacoma
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• BDE-47, -99, and -209 were detected in sediments from all 7 PSAMP surveys,       
and in the highest percentage of stations – 70%, 38%, and 26%.

• BDE-209 was most frequently detected and had the highest concentrations       
(up to 27 ppb) in urban sediments, including Everett Harbor, deep Central Basin, 
Commencement Bay, Elliott Bay/Lower Duwamish, and Sinclair Inlet.  

Seattle Waterfront, Elliott Bay

Table 1.  Number and percent of stations with detected levels of each PBDE congeners collected throughout Puget Sound.
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2004 Hood Canal 30 17 NA NA NA 10 1 NA 1 0 NA NA NA NA
2005 Puget Sound Temporal 10 7 1 0 0 4 4 0 0 0 0 0 NA 5
2006 Strait of Georgia 40 29 0 0 0 14 1 0 2 1 0 6 5 1
2007 Whidbey Basin 40 22 2 0 0 4 0 0 0 1 0 0 0 1
2007 Elliott Bay 30 24 14 0 0 13 1 0 0 1 1 0 0 8
2008 Central Sound 30 21 6 0 0 12 2 0 0 0 1 0 0 10
2008 Commencement Bay 30 28 4 0 0 22 5 0 5 4 1 0 0 21

Total: 210 148 27 0 0 79 14 0 8 7 3 6 5 46
P f i i h d d 0 1 0 0 38 0 4 3 2 3 3 26
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III.  Comparison of sediment BDE levels nationally III.  Comparison of sediment BDE levels nationally and worldwideand worldwide
Sediment BDE data were compared with values measured in San Francisco and 
various European and Asian estuarine and marine surveys (Figure 2).  

• As in Puget Sound, BDE-47, -99, and -209 were the prevalent congeners 
accumulating in sediments.  Other congeners, if measured, where detected at 
minimal levels.
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General information and all data generated during these survey can be accessed from  Ecology’s Marine Sediment Monitoring website:  http://www.ecy.wa.gov/programs/eap/mar_sed/msm_intr.htm
This poster was prepared for the 2009 Puget Sound/Georgia Basin Research Conference, Seattle, WA

• Levels of BDE-47, -99, and -209 in Puget Sound sediments were higher than or 
similar to levels measured in sediment surveys conducted in the Baltic Sea, Norway, 
Denmark, and Korea.

• Levels of BDE-47, -99, and -209 in Puget Sound sediments were lower than levels 
measured in sediments from surveys in San Francisco Bay and the United 
Kingdom.

Congeners measured, 
but below detection 
limits, were set to zero.  

Data compiled from 
seven 2004-2008 
PSAMP sediment 
surveys; Oros, et al. 
2005; Hites, et al. 2004; 
Christensen and Platz, 
2001; and Allchin and 
de Boer, 2001.
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Figure 1. Concentrations (ppb dry wt) of PBDE congeners detected at 200 PSAMP 
sediment monitoring stations collected throughout Puget Sound. 


