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Introduction 

This document is an addendum to the Final East Waterway Clam Survey Quality 
Assurance Project Plan (QAPP) (Windward 2008). A video survey of East Waterway 
identified probable geoduck siphons within East Waterway. This addendum provides 
detailed description for the proposed approach and methods for the collection of 
geoduck tissue samples and further survey of the EW for locations of geoducks. All 
sampling conducted will be consistent with sampling methods and the QA 
requirements set out in the Final East Waterway Clam Survey QAPP (Windward 2008) 
unless otherwise specified in this addendum. The purpose of this study is to collect 
geoduck tissue in the East Waterway for use in the Human Health Risk Assessment and 
for consideration with the ecological risk assessment. This study is not intended to 
characterize either the potential current or future distributions of geoducks or their 
habitat in EW.  

Project Management 

2.1 PROBLEM DEFINITION AND BACKGROUND 
Several video surveys have been conducted in East Waterway for the purpose of 
determining whether or not geoducks were present. EPA conducted a remotely 
operated video survey on July 15th and 16th, 2008; Windward performed a towed-video 
survey on August 16th. The video survey tracks for the EPA survey and the Windward 
survey are shown in Figure 1. During both surveys potential geoduck siphons (see 
example in Photo 1) were observed at the Elliot Bay entrance to East Waterway in about 
55 feet of water (Figure 2) west of the channel center during both surveys. One possible 
siphon “show” was also identified along the eastern shoreline near the mouth of the 
waterway in the vicinity of the Jack Perry Memorial public access point. 
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  Photo 1. Geoduck siphons
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Figure 1. East Waterway video transects with 
geoduck observations
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Figure 2. Diver observation/potential geoduck 
collection areas
±
 



 

      
 
 
 

 
 

 

   
 

  

  
    

   
  

   
 

 
 

 
 

 
  

  

   
      

 
   

   

 
   

   

   

   

The QAPP prepared for clam tissue collection stated that the results of the video 
surveys would be used to select areas where divers would be deployed to confirm the 
presence of geoduck and collect individuals for tissue analysis in support of the human 
health risk assessment. Geoduck tissue chemistry will be a component of the Tribal 
shellfish consumption scenario. 

2.2 TASK DESCRIPTION AND SCHEDULE 
Geoducks will be collected from the area in which siphons were observed during the 
video surveys(Figure 1). Divers will locate siphons and select ten individual geoduck 
specimens for sampling based on their locations. 

Following the geoduck collection, divers will survey the five subtidal areas that have 
been identified for additional characterization by divers. These areas have been 
identified based on the bathymetry, dredging history, sediment PCB concentrations and 
video survey coverage. Proposed areas for investigation are shown in Figure 2. If 
additional geoduck are located in these areas, then three individual geoduck will be 
collected from each survey area. 

A draft schedule of sampling and analysis dates are provided in Table 1. Dates for 
analysis and reporting are estimated and subject to change based on analytical 
constraints or validation findings. 

Table 1. Proposed schedule 
ACTIVITY PROPOSED START DATE PROPOSED END DATE 

Geoduck tissue collection and 
survey October 22, 2008 October 24, 2008 

Tissue analysis October 27, 2008 December 1, 2008 

Analysis for congeners and 
dioxins and furans December 15, 2008 January 15, 2009 

Initial validation December 2, 2009 January 2, 2009 

Congener and dioxin and furan 
data validation January 16, 2009 February 16, 2009 

Data report January 2, 2209 March 16, 2009 
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3 Data Generation and Acquisition 

3.1 SAMPLING DESIGN 
The results of the video surveys and the approach to collecting geoducks were 
discussed with EPA on September 30, 2008. EPA and Tribal representatives requested 
that in addition to collecting geoduck at the mouth of the waterway, additional areas be 
evaluated for the presence of geoduck. Specifically, EPA and the Tribes were interested 
in deep areas of the waterway that had not been recently disturbed by dredging and 
were characterized by the video survey (Figure 1).  

This sampling effort will include the collection of geoducks in conjunction with diver 
surveys throughout the waterway to identify any additional geoduck locations. Divers 
will be used to collect geoducks from the area in which potential siphons were 
observed. In addition, divers will survey the five areas where they may occur due to 
similarities in habitat and/or dredge history (i.e. areas with no recent dredge events) 
including additional survey of the area in which siphons have been observed. Based on 
historical information, the area of the waterway where geoducks were observed may 
not have been dredged since the original construction of the waterway in the early 
1900’s. The habitat in this area is characterized by coarse (< 50 percent fines), fairly 
consolidated sediments (>80 percent solids), with total organic carbon content less than 
1.5% (typical of central Puget Sound). No other information about sediment quality 
exists for this area of the waterway, although nearby historical sediment sampling 
stations within the waterway do not have chemical concentrations exceeding the 
Washington State Sediment Quality Standards (Anchor and Windward, 2008).  

Areas of proposed diver observations and potential geoduck collection are identified in 
Figure 2 and include: 

 Area 1 : the western half of the channel at the mouth of the waterway where 
geoduck siphons have been observed, 

 Area 2: northern portion of T-18, dredged in 2000 with elevated PCB 

concentrations (Figure 3)
 

 Area 3: the eastern shoreline south of Slip 36, video survey recorded a potential 
geoduck show in this area 

 Area 4: the deep, undredged area midchannel between Terminal 30 and Terminal 
18, and 

 Area 5:the undredged area at the head of the waterway between Terminal 25 
and the south end of Terminal 18 
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3.2 SAMPLING METHODS 

3.2.1 Geoduck tissue collection 
Up to 12 individual geoduck will be collected and analyzed from East Waterway, 
depending on how many areas are found to have geoducks. A minimum of 10 
individual geoducks will be collected as required by EPA in order to ensure sufficient 
samples to calculate a 95th UCL for geoduck tissue concentrations. The area at the 
mouth of the waterway where they are known to occur will be visited first; evidence 
that geoduck siphons are still visible in that area will confirm the appropriateness of an 
early fall sampling period for the entire waterway. Three geoducks will be collected 
from Area 1. Then the divers will proceed to survey the remaining sampling areas. The 
divers will attempt to collect individuals located as far apart from one another as 
possible. If geoducks are not found in the subsequent survey efforts, the divers will 
return to Area 1 to collect an additional seven geoducks. 

Geoducks will be collected by divers using a pressurized water nozzle that is inserted 
into the sediment adjacent to each clam. The water nozzle is typically about a meter 
long with a 5/8-inch diameter tip at the digging end and a shut-off valve on the other. 
This nozzle is made of rigid material attached to a flexible hose. Pressurized water is 
supplied by a pump or compressor on-board the sampling vessel. Geoduck will be 
located either by their siphon “shows” or by the figure-8 depression left after the clam 
retracts its siphon. The nozzle will be inserted next to the actual or likely siphon 
location and pressurized water (20 to 60 pounds per square inch) will be used to loosen 
the sediment in order to remove the geoduck. This hydraulic method is similar to that 
used by commercial geoduck harvesters. Individual geoduck will be placed in a mesh 
bag for transport to the surface where they will be wrapped in foil, labeled with the 
sample location, bagged and placed on ice. 

Divers will attempt to obtain hand cores of sediment proximate to each geoduck 
sample. This sediment will be collected prior to the geoduck extraction and will be 
archived frozen. Following the analysis of tissue samples, EWG and EPA will determine 
which if any of these hand cores will be analyzed. 

3.2.2 Geoduck diver survey 
Divers will search for geoducks throughout the identified survey areas (Figure 2). They 
will traverse each area looking for visual evidence of the presence of geoduck (siphon 
shows) and probing the sediment to determine if there is any evidence of geoduck. If 
evidence of geoducks is found then the coordinates will be noted and the method 
described in Section 3.2.1 will be followed to sample area minimum of ten individual 
geoducks. 
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3.3 IDENTIFICATION SCHEME FOR ALL LOCATIONS AND SAMPLES 
The first two characters of the location ID are “EW” to identify the East Waterway 
project area. The next character will be S for subtidal location. The specific area is 
indicated by a two-digit number that follows the subtidal notation. 

The next characters indicate the sample medium to be collected at that location, GD for 
geoduck tissue and SS for surface sediment. When more than one sample of a specific 
medium is collected at a given location, a two-digit numeric suffix greater than -01 will 
be added (original samples are all labeled -01). An example of sample naming 
conventions for the geoduck tissue is: EW-S03-GD-01 (East Waterway, Subtidal Area 3, 
first geoduck). 

3.4 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 
Individuals will be analyzed separately for the chemicals of interest (see Table3-5 in 
main QAPP for a complete list of analytical methods), following removal of the gut ball 
and siphon skin (leathery outer layer). A subset of geoducks will be analyzed for PCB 
congeners and dioxin/furans. As noted in the main QAPP for clam sample collection, 
the subset of samples will be selected following receipt of Aroclor PCB results. A plan 
for the compositing and analysis of the geoduck tissue will be submitted to EPA for 
approval prior to sample compositing and analysis. The siphon skin will be removed 
prior to homogenization. The siphon skin is readily removed from the siphon once a 
frozen geoduck is defrosted. This preparation is consistent with standard practices prior 
to human consumption and minimizes the loss of edible tissue associated with the 
removal of the siphon skin. The removal of the gut ball and siphon skin will occur at 
ARI. The gutball will be analyzed for inclusion in the risk estimates (12% of adult 
Suquamish Tribal members reported the consumption of whole body geoduck in the 
Suquamish seafood consumption survey). The compositing and analysis plan for the 
geoduck tissue will provide the masses for the individual gutballs. It is likely that 
compositing will be required to obtain sufficient mass for the analysis of the full analyte 
list. 

Homogenization will be conducted in accordance with standard operating procedure 
(SOP) provided by Analytical Resources Inc (ARI) for the Clam Survey (Attachment 1). 
If any amendments to the SOP are necessary, EPA will be notified and will approve the 
change prior to homogenization. Geoduck shells will be retained for further analysis to 
determine the ages of the individual geoducks. 

Following the homogenization the samples will be identified as either “EM” –for edible 
meat or “GB-comp” for gut ball composite. 

3.5 ANALYTICAL METHODS AND QUALITY ASSURANCE/QUALITY CONTROL 
Section 3.4 of the Final Clam Survey QAPP provides a detailed discussion of the sample 
handling requirements, chemical analytes, laboratory preparation and analytical 
methods, and data quality objectives (DQOs) for the chemical analyses of the tissue 
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samples. The analysis of geoduck tissue will follow all the provisions in Section 3.4 of 
the final Clam Survey QAPP. All samples will be analyzed for PCB Aroclors, 
organochlorine pesticides, SVOCs, total metals including mercury, inorganic arsenic, 
butyltins, total solids, lipids. Three individual geoduck tissue samples and two geoduck 
gutball composite samples will be analyzed for PCB congeners and dioxins/furans. If 
pesticides are detected in the initial analysis, a second subset of samples may be 
analyzed for confirmation by GC/MS/MS. Geoduck shells will be submitted to 
researchers at the University of Washington for visual analysis to determine the age of 
the individual geoducks. 
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