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PROTOCOL MODIFICATION FORM 
Project Name and Number: 04-08-06-21 / LDW RI: Benthic Invertebrate Survey 

Material to be sampled: Sediment and tissue (Mya arenaria)  

Measurement Parameter: Not applicable 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): 

Windward 2005. Lower Duwamish Waterway remedial investigation. Quality 
assurance project plan: Benthic invertebrate sampling of the Lower Duwamish 
Waterway. Addendum: Additional clam sampling in background area. Prepared for 
Lower Duwamish Waterway Group. Windward Environmental LLC, Seattle, WA.  

Windward 2004. Lower Duwamish Waterway remedial investigation. Quality 
assurance project plan: Benthic invertebrate sampling of the Lower Duwamish 
Waterway. Prepared for Lower Duwamish Waterway Group. Windward 
Environmental LLC, Seattle, WA. 

Reason for Change in Field Procedure or Analysis Variation: 

A private property on the northeastern side of Vashon Island was selected as an 
additional clam sampling location because of the poor catch results for Mya arenaria 
from the Nisqually Reach area, the original proposed clam sampling location. Both 
the original Nisqually Reach area and the selected Vashon Island location are within 
the Asarco Tacoma smelter plume wind pattern and meet the study design 
requirements stated in the original Benthic Invertebrate QAPP (Windward 2004). The 
northeastern portion of Vashon Island has similar soil arsenic concentrations to the 
Lower Duwamish Waterway watershed with the exception of one sample collected 
approximately 5 miles south of the proposed clam sampling beach. This location had 
an arsenic concentration in soil over 100 mg/kg as displayed in the King County 
arsenic footprint figure included with the QAPP addendum (Windward 2005). An 
additional consideration for selecting sampling locations that was discussed in the 
QAPP addendum was the presence of known or suspected arsenic sources as 
compiled in the Washington State Department of Ecology Confirmed and Suspected 
Contaminated Site database. This database was consulted for the Vashon Island area. 
There were two sites listed with confirmed arsenic concentrations greater than 20 
mg/kg that are located approximately 8 miles southwest of the selected Vashon 
location. Two additional sites were listed with suspected arsenic concentrations 
greater than 20 mg/kg but the locations on Vashon Island were unknown and listed 
as Tacoma Smelter Plume. 
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Variation from Field or Analytical Procedure:  

The field schedule was modified to increase the sampling effort from 4 days to 6 days 
(at low tide) so that sufficient Mya arenaria could be collected for chemical analysis to 
meet the objectives and design of the QAPP addendum (Windward 2005). 
Accordingly, the northeastern end of Vashon Island was sampled on August 23, 
2005. 

Special Equipment, Material or Personnel Required: 

Same as stated in original QAPP and addendum (Windward 2004; 2005). 
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