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Figure 5-3.  Comparison of BI-C13-1-2FT and BIC13-2-3FT 
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Figure 5-4.  Congener Profiles for Surface Sediment, Subsurface Sediment,  

and Capitol Lake Surface Sediment excluding OCDD 
Individual samples are represented by the blue dots.  Red boxes represent the mean and  

plus or minus one standard deviation. 
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Figure 5-5.  Mean Congener Profiles for Surface, Subsurface, and Capitol Lake Sediment   

Also included are the Cascade Pole intertidal surface samples and the USEPA PCP source profile.  Error 
bars are the standard deviation. 
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Figure 5-6.  Congener Profiles for Budd Inlet Sediment, Starry Flounder (SF), and English Sole (E)   

Error bars represent the standard deviation. 
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Figure 5-7.  Congener Profile for Sediment, Ghost Shrimp, Littleneck/Manila Clams, 

and Bent Nose Clams at Site BI-Tissue2  
Error bars represent the standard deviation. 
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6.0 Summary and Identification of Data Gaps 

6.1 Summary 

Dioxin/furan contaminated sediments are dispersed throughout Budd Inlet, with TEQ 
concentrations ranging from 2.9 to 60.3 pg/g and averaging 19.1 pg/g in surface (0–10 cm) 
sediments.  The highest concentrations were found in areas with high TOC and percent fines 
(near Hardel Mutual Plywood and beneath the pier at the Port of Olympia marine terminal 
facility), and the lowest concentrations were found in areas of high sand content (offshore of 
Priest Point Park).  Concentrations for the two samples collected in Capitol Lake were 2.0 and 
3.9 pg/g TEQ (Figures 4-1 and 4-2).  A background dioxin/furan concentration was not identified 
in the northern portion of Budd Inlet to bound the spatial distribution of contamination. 

Subsurface sediment samples had a wider range of dioxin/furan concentrations.  In most cases, 
the dioxin/furan TEQ decreased with depth.  The two primary exceptions were cores BI-C4 and 
BI-C5, both of which are located beneath the Port of Olympia pier.  In both cases, TEQ 
concentrations were high and increased with depth.  The 6–7-foot interval at BI-C5 had a TEQ of 
4,213 pg/g, the highest measured in this study (Figure 4-3).  Both cores also had elevated 
concentrations of PAHs.  Prior to remediation, the ranges of dioxin/furan and PAH 
concentrations at the Cascade Pole site were the same order of magnitude as those measured in 
cores BI-C4 and BI-C5, implying a common source. 

All sediment samples in Budd Inlet had a similar dioxin/furan congener profile, or fingerprint.  
The congener profiles of the 2007 Budd Inlet sediment samples were comparable to that of the 
Cascade Pole MTCA site prior to remediation.  Both profiles were a clear visual match with the 
known profile of congeners in PCP (Figure 5-5).  PCP was used as a wood preservative at 
Cascade Pole.  Elevated dioxin/furan concentrations near the Hardel Mutual Plywood (BI-S7) 
site and the Moxlie Creek discharge (BI-S30) also showed a congener profile similar to PCP.  
TEQ concentrations at both of these sites did not display the same relationship to TOC, percent 
fines, and percent sand as the other surface sediment samples (Figure 5-1).  Additional source 
and sediment evaluations may be needed at these sites to determine whether they have significant 
sources of dioxin/furan contamination through the use of PCP.  Additional current studies in 
inner Budd Inlet may also be needed to determine whether circulation patterns could result in the 
transport and accumulation of dioxins/furans (originating from Cascade Pole sources) to these 
areas. 

For the tissue samples collected, only the littleneck/manila and bent nose clams matched the 
dioxin/furan congener profile of the sediment.  The profile for the fish and ghost shrimp had 
fewer of the octa-chlorinated dioxins/furans and more of the lesser chlorinated congeners.  BSAF 
values were calculated for all fish and benthic invertebrates to evaluate the uptake of 
dioxin/furan congeners (Tables 5-1 and 5-2).  While no direct literature comparisons existed for 
the species sampled at Budd Inlet, BSAF values for other marine organisms show the same trend 
of preferential uptake of lesser chlorinated dioxin/furan congeners, suggesting that uptake, not 
different sources, are responsible for the congener profile of the fish and ghost shrimp.   
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Three cores were collected for the purpose of radioisotope dating.  Due to dredging or 
remediation within Budd Inlet, the sedimentation rates calculated from these cores are not 
necessarily representative of all samples.  Two of the cores, D1 and D3, show a change in 
sedimentation rate in the early 1950s that correspond with the creation of Capitol Lake (Figure 
4-4).  However, sedimentation rates were low before and after that time, ranging from 0.24 to 
0.68 g/cm2/yr.  If the estuary restoration plan (i.e., dam removal) is implemented in Budd Inlet, 
the sedimentation rate history suggests that the return of the Deschutes River sediment load to 
southern Budd Inlet may not significantly increase sedimentation rates in areas unaltered by 
human activity. 

6.2 Data Gaps 

The following data gaps were identified based on the results of the 2007 Budd Inlet Sediment 
Characterization Study: 

• The spatial distribution of dioxin/furan contamination in Budd Inlet surface sediments 
was not bounded in the northern portion of the inlet.  Additional dioxin/furan testing in 
the North Inlet would be required to determine this boundary. 

• Sediment cores collected under the pier of the Port of Olympia marine terminal facility 
identified a localized accumulation of dioxin/furan contamination.  Additional evaluation 
is needed to better delineate the vertical and spatial extent of this contamination. 

• Additional evaluation is needed at the Hardel Mutual Plywood site and the Moxlie Creek 
discharge to determine whether these sites are significant sources of dioxin/furan 
contamination through the use of PCP as a wood preservative, or if Cascade Pole was the 
source of accumulation to these areas based on water circulation patterns in inner Budd 
Inlet. 
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