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LDW ENR/AC PILOT STUDY – BASELINE DATA PACKAGE 
Enhanced Natural Recovery/Activated Carbon Pilot Study 

Lower Duwamish Waterway 

1.0 INTRODUCTION 

This memorandum transmits the validated baseline data for the Lower Duwamish Waterway (LDW) 

the Enhanced Natural Recovery Activated Carbon (ENR/AC) Pilot Study consistent with the 

Statement of Work for the Second Amendment to the Administrative Order on Consent.  These 

data characterize the in-situ sediment conditions prior to pilot study construction.  Surface 

sediment samples were collected from the scour, intertidal, and subtidal plots to determine 

concentrations of polychlorinated biphenyls (PCBs), total organic carbon (TOC) content, black 

carbon (BC) content, grain size, and salinity.  Freely dissolved porewater concentrations of PCBs 

were also determined using solid-phase microextraction (SPME).   

Project description and objectives as well as sampling design, collection and handling methods, 

and analytical methods are detailed in the Quality Assurance Project Plan (QAPP; Amec Foster 

Wheeler et al., 2016) as amended by QAPP Addendum 1 (Amec Foster Wheeler et al., 2017).   

Supporting information such as chain of custody forms, data validation reports, and CFree 

Calculation Memos will be included in the Year 1 Data Report, in accordance with the approved 

QAPP.   

2.0 METHODS AND CHANGES FROM THE QAPP 

All methods and procedures outlined in the QAPP and QAPP Addendum 1 were followed in the 

collection and analysis of the samples, with the exceptions listed below.  These changes did not 

affect the data quality and met the study objectives.  Generally, these changes were either 

discussed with EPA prior to sampling event or with EPA oversight staff in the field.  

1. At the intertidal and scour plots, a cookie-cutter, stainless-steel sampling device was used 

for sediment collection.  The QAPP proposed shallow sediment cores be collected.  

2. Porewater salinity measurements were made on board the sampling vessel using a 

conductivity meter (Myron L Ultrameter II 6P) rather than using an underwater probe as 

proposed in the QAPP. 
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3. Changes in passive sampling design include: 

a. SPME fibers had a polydimethylsiloxane (PDMS) coating thickness of 10 microns 

surrounding a 2-millimeter-diameter silica core (38 microliters of PDMS for each 

60-centimeter fiber).  The QAPP proposed thinner silica core diameter; however, the 

thicker diameter was more easily handled and processed.  

b. The average duration of deployment for the in situ SPME samplers was 5.5 weeks; 

the QAPP proposed 4 weeks.  The longer duration did not affect the quality of data 

as it allowed more time for the SPMEs to come into steady state with the porewater 

conditions and did not appear in increase sampler loss.   

2.1 SAMPLING LOCATIONS 

A global positioning system (GPS) was used to position the sampling vessel such that the GPS-

receiver, mounted to the winch arm directly over the receiver, was within 1 to 2 meters of the 

proposed sampling location.  Sampling locations were not changed from those proposed sampling 

locations. The actual sampling locations are provided in Table 1 and shown on Figures 1, 2, and 3.  

2.2 SAMPLE COLLECTION AND COMPOSITING 

Sediment samples were collected by hand cores at the intertidal and scour plots and by power 

grab sampler at the subtidal plot.  After collection and logging, the surface sediment sample (top 10 

centimeters) was homogenized and composited.  To form the composite, in each subplot, three 

sediment samples from each of six grid cells were named “A”, “B”, or “C” locations, resulting in six 

“A”, “B”, and “C” locations in each subplot.  The collected “A” samples were composited to form a 

sample, likewise for the “B” and “C” samples, resulting in three samples per subplot (Table 2).  Two 

additional locations (“D” and “E”) were composited for archive purposes; further detail is provided in 

the QAPP.   

At 12 locations SPMEs were not recovered and at 3 locations the SPME fibers were not usable 

(Table 2).  At the locations where SPMEs were not recovered or the fiber was unusable, sediment 

from that location was not added to the sample composite.  For the SPME fibers, the recovered or 

usable fibers were composited from the same stations where sediments were composited.  The 

composite letter ID, location cells, grid cells, and subplot are detailed in Table 2.  

Porewater was collected by syringe from the sediment surface by diver or from the grab sampler 

on the sampling vessel.  Conductivity and temperature were measured in the field from these 

porewater samples; salinity was estimated based on these measurements.   
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2.3 SAMPLE ANALYSIS  

Bulk sediment was analyzed for PCB congeners by EPA 1668C, total organic carbon by EPA 

9060, black carbon by Gustafsson et al. (1997), and grain size (ASTM D422).  SPME fibers were 

processed by the method based on the work of Conder et al. (2003), You et al. (2007), Yang et al. 

(2008), Lu et al. (2011), Oen et al. (2011), and Harwood et al. (2012). (2012) and analyzed for PCB 

congeners by EPA 1668C.  The analytical schedule for each sample is shown in Table 3. 

3.0 DATA QUALIFIERS  

The laboratory results were validated by Sayler Data Solutions.  The data validation qualifiers 

applied are defined in Table 4.  

4.0 RESULTS  

A summary of field collected data and calculated salinity results are provided in Table 5, analytical 

results for PCB congener porewater concentrations in Table 6, and analytical results for bulk 

sediment in Table 7.  
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