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1.0   INTRODUCTION 

The remedial investigation and feasibility study (RI/FS) of the Portland Harbor 
Superfund Site includes several rounds of field sampling activities to investigate the 
nature and extent of contamination in the in-water portion of the lower Willamette 
River (LWR), to assess potential risk to human health and the environment, and to 
develop cleanup alternatives.  Round 1 chemical and biological sampling took place 
during the summer and fall of 2002, and these results, as well as the results of 
physical studies that continued into the winter of 2004 (e.g., the February 2004 
bathymetry survey), are described in the Round 1 Site Characterization Summary 
Report (Integral 2004a).  

Round 2 sampling activities included beach sediment and riverbed surface sediment 
sampling for chemical and toxicity testing (Integral 2005b), subsurface sediment 
sampling for chemical analysis (Integral and Anchor 2005), three surface water 
sampling events for chemical analysis in November 2004, March 2005 and July 2005 
(Integral 2005c,d,e), and a groundwater pathway assessment pilot study (Integral 
2005a). 

This Round 3 Winter 2006 Surface Water Field Sampling Report is the first of the 
Round 3 surface water sampling events and describes surface water collection 
activities that occurred from January 19-21, 2006.   

Except where noted, all Round 3 surface water field activities, including navigational 
positioning, sample collection, sample handling and processing, and data 
management, followed guidelines specified in the Round 2A Field Sampling Plan: 
Surface Water Sampling (Integral 2004d), hereafter referred to as the Surface Water 
FSP; the Addendum to Round 2A Field Sampling Plan Surface Water Sampling 
(Integral 2006), the Round 2 Quality Assurance Project Plan (QAPP; Integral and 
Windward 2004); the Round 2 QAPP Addendum 1 (Integral 2004c); and the Round 2 
Health and Safety Plan (HSP; Integral 2004b).  

1.1  ROUND 3 SAMPLING OBJECTIVES 

The purpose of Round 3 sampling was to collect surface water samples during the 
January 2006 high-flow event on the LWR (Integral 2006).   

As reported by the Oregon Climate Service (OCS), a persistent wet weather pattern 
produced measurable rainfall for 30 of the 31 days across northwest Oregon and 
southwest Washington (from December 18, 2005 through January 17, 2006). This 
weather pattern produced very heavy rainfall that caused flooding over a large 
portion of the area. Rainfall totals from the Portland airport rain gauge were 
reported at 13.52 inches, 268% above normal (5.04 inches) (OCS 2006). 
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The objectives of this Round 3 surface water sampling event identified in the 
Addendum to the Round 2A FSP for the surface water sampling program required 
collection of the following types of data: 

• Surface water chemistry to characterize the nature and extent of 
contamination including contaminant distribution and identification of 
potential source effects to the river. 

• Surface water chemistry at river mile (RM) 16, an upstream location from 
the Portland Harbor Superfund Site. 

• Surface water chemistry at two Round 2A upstream and downstream 
transect stations, RM11 and RM 4, respectively. 

• Surface water chemistry and conventional water quality parameters 
to support the feasibility study. 

• Surface water samples from a single point, approximately one-
third below the water surface, at a mid-channel location.  
Peristaltic pump and high-volume XAD samples were collected at 
each location.  

Analytical results from the Round 3 surface water sampling program will be 
summarized in a Round 3 site characterization report or data report, after 
completion of the Round 3 sampling events. 

1.2  REPORT ORGANIZATION 

The remaining sections of this document describe the field collection procedures used 
during Round 3 for surface water samples.  Section 2 provides a chronology of the 
sampling activities that took place during this phase of sampling.  Section 3 describes 
the field sampling methods, quality assurance/quality control samples, and deviations 
from the Addendum to the FSP, FSP, QAPP, and QAPP Addendum 1.  Laboratory 
sample handling and processing, and laboratory deviations from the FSP and QAPP, 
are described in Section 4.  A summary of this sampling event is described in 
Section 5.  References cited are listed in Section 6.  

Supporting information is provided in two appendices: 

• Appendix A:  Field Notebook  

• Appendix B:  Infiltrex and YSI Sampling Logs 

DO NOT QUOTE OR CITE: 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

2



Portland Harbor RI/FS 
Round 3 January 2006 High-Flow Surface Water 

Field Sampling Report 
March 27, 2006 

DRAFT 

LWG 
Lower Willamette Group 

2.0  CHRONOLOGY OF FIELD OPERATIONS 

This report describes the first surface water sampling event of the Round 3 surface 
water sampling program that took place from January 19-21, 2006.  Surface water 
sampling was conducted using two methods:  the peristaltic pump method and 
high-volume sampling with XAD-2 columns.  The three target stations sampled 
were W005, W023, and W024 located at RM 4, RM 11, and RM 16, respectively. 
Surface water samples were collected using a peristaltic pump at three mid-channel 
target locations at river miles 4, 11 and 16 in the Willamette River (Figure 2-1) 
with a peristaltic pump and using an Infiltrex 300 system connected to XAD-2 
resin columns to collect hydrophobic organic compounds for analysis by ultra-low 
analytical methods.  All stations identified in the Addendum to the FSP, including 
two upstream (W023 and W024) and one downstream (W005) locations were 
sampled (Table 2-1).  One station (W023) was occupied twice to generate a field 
replicate for the peristaltic sampling method.  A field replicate was not collected 
during this sampling event for the XAD method.  In accordance with the surface 
water FSP and QAPP, surface water samples from all three target stations were 
submitted to analytical laboratories for chemical testing (see Section 4.1).   

River stage and river flows on the Willamette River at Portland as well as local 
precipitation levels that occurred during the surface water sampling period 
(January 19-21, 2006) are shown in Table 2-2. 
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3.0  FIELD SAMPLING PROCEDURES  

The following sections summarize the procedures and methods used to collect 
Round 3 surface water samples, including station navigation and positioning, 
sampling procedures, record keeping, sample handling, sample storage, and field 
quality control (QC) procedures.   Sampling procedures generally followed those 
detailed in the Surface Water FSP (Integral 2004d) and the Addendum to the FSP 
(Integral 2006).  Deviations from the FSP are discussed in Section 3.10. 

3.1  SAMPLING VESSELS  

David Evans and Associates (DEA) (Portland, OR) provided the research vessel 
John B. Preston, a 30-foot custom aluminum survey boat owned and operated by 
DEA. The aft deck space on the John B. Preston was equipped with an A-frame for 
raising and lowering the sampling device, navigational lights, anchors, and an 
integrated navigation and data acquisition system and a custom mount for the 
SeaBat 8101 sonar head.  The Infiltrex 300 pump system sat on the aft deck while a 
portable table was used for collecting the peristaltic pump samples and for sample 
handling/processing.  The cabin space included a dry, usable area for computer 
equipment, and seating for maintaining and filing paperwork (e.g., field forms).    

3.2  NAVIGATION AND STATION POSITIONING  

Navigation equipment aboard the John B. Preston was provided and operated by 
DEA.  Horizontal positions were acquired with an Applanix POS/MV combined 
Differential Global Positioning System (DGPS) and inertial navigation system 
augmented by a Trimble MS 750 dual frequency RTK receiver. Horizontal control 
was obtained using a computer-integrated DGPS.  The horizontal projection used 
for all sampling activities was the North American Datum of 1983 (NAD83) 
LatLong through the 1991 adjustment (NAD83/91), State Plane Coordinate 
System, Oregon North Zone.  The vertical datum is the North American Vertical 
Datum of 1988 (NAVD88). 

The integrated navigation system displayed the vessel's position relative to the 
target sampling location in plan view on the laptop screen.  The screen display and 
numeric navigation data, including range and bearing to the target sampling 
location, assisted the vessel operator in approaching a station position to be 
sampled.   The surface water samples were collected from a single point, 
approximately one-third below the water surface, at a mid-channel location.  An 
anchor was cast at the bow of the vessel upstream from the target location and then 
the pilot repositioned the boat to the target location by letting the anchor line out.  
Sampling locations are included in Table 3-1.  Figure 2-1 shows the locations for 
all water samples collected. 
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3.3  PERISTALTIC PUMP SAMPLES  

Round 3 peristaltic surface water sample collection and processing generally 
followed the procedures specified in the Surface Water FSP (Integral 2004d), 
Addendum to the FSP (Integral 2006), the Round 2 QAPP (Integral and Windward 
2004), and QAPP Addendum 1 (Integral 2004c).  Deviations from the FSP and 
QAPP are discussed in Sections 3.10 and 4.3. 

3.3.1  Sample Collection  

Surface water samples for chemical and conventional analyses were collected using 
a peristaltic pump with an extended TeflonTM sampling tube lowered to the desired 
depth.  The sampling tube intake was secured with plastic zip-ties to the vane of the 
water sampler. The water sampler was then lowered to the appropriate depth by 
A-frame and electrical winch on the stern of the boat.  The water sampler was 
tethered to the winch with a stainless-steel cable.  The bow anchor was attached to 
an individual winch using a polypropylene rope.  The A-frame extended 10 feet 
from the stern with an additional 4 to 5 feet of sampling tube, placing the intake 
tubing approximately 15 feet away from the stern of the sampling vessel.  

The outflow of the pump was directed through a KynarTM Tee-splitter into two 
composite mixing carboys.  Equal volumes were pumped into the two large, pre-
cleaned, 20-liter mixing carboys containing a TeflonTM-coated magnetic stir bar and 
placed over magnetic stirring plates.  The first carboy, made of polycarbonate, was 
used for compositing and mixing samples for subsequent analysis of trace metals, 
butyltin, and conventionals.  The second carboy, made of glass, was used for 
compositing and mixing samples for subsequent analysis of organic compounds. 
Following sample compositing in the mixing carboys, appropriate sample bottles 
were filled using a peristaltic pump, with the outflow directed into the sample 
bottle.  The sample containers were capped, labeled, and placed inside a cooler 
with ice. 

Two types of surface water samples were collected: unfiltered, and filtered for 
metals and dissolved organic carbon (DOC).  For filtered metals samples, a 0.45-
µm filter was placed inline near the tubing outlet to filter samples immediately 
before the water was discharged into the sample bottle.  The filter size for DOC, 
determined in coordination with the U.S. Environmental Protection Agency (EPA), 
was also 0.45 µm.  Samples for total suspended solids (TSS) and total dissolved 
solids (TDS) were filtered at the laboratory.   

Water was collected with the peristaltic pump as described above at each of the 
three mid-channel sample locations shown in Figure 2-1.   

In addition to surface water collection, general water quality parameters 
[temperature, pH, dissolved oxygen, oxidation-reduction potential (ORP), 
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conductivity, TDS and depth] were measured in situ at all sampling stations using a 
YSI 6600 sonde connected by a 60-meter-long cable to a YSI 650MDS monitor 
and attached to the water sampler.  The winch operator controlled the water 
sampler depth by continuously monitoring the YSI 650MDS display.  Water 
quality data from each station are included in Table 3-1.  

Surface water was collected at the three target stations using the peristaltic pump 
method (see Table 2-1).  A summary of the total number of samples collected is 
provided in Table 3-2.  Table 3-3 lists each surface water station sampled and the 
specific analyses to be conducted on each sample.  

Copies of all surface water field notebooks and water quality parameter log sheets 
are provided in Appendices A and B, respectively.  Original logbooks and sample 
description forms are on file in the Lower Willamette Group (LWG) Project 
Library at Integral’s office in Olympia, WA. 

3.4  HIGH-VOLUME SAMPLES  

Round 3 high-volume surface water sample collection and processing generally 
followed the procedures specified in the Surface Water FSP (Integral 2004d), 
Addendum to the FSP (Integral 2006), the Round 2 QAPP (Integral and Windward 
2004), and QAPP Addendum 1 (Integral 2004c).  Deviations from the FSP and 
QAPP are discussed in Sections 3.10 and 4.3. 

3.4.1  Sample Collection  

High-volume surface water sampling was accomplished using an Infiltrex 300 
pump system connected to XAD-2 resin columns.  This sampling method was used 
to collect hydrophobic organic compounds from water that require ultra-low 
analytical detection methods.   

Large volumes of water were pumped through TeflonTM-lined polypropylene 
tubing, a 140-µm stainless-steel pre-filter, 0.5-µm glass fiber filter cartridges, and 
XAD-2 resin beads packed inside stainless-steel canisters using an Infiltrex 300 
pump system [Axys Analytical Services, Ltd. (Axys)].  The method retained 
particulates on the 0.5-µm glass fiber filters and extracted dissolved organic 
contaminants onto the resin.  This method eliminates the need to collect, store, and 
transport large volumes of water.  A total volume of approximately 400 liters was 
pumped at each high-volume surface water sampling station at a flow rate of 
approximately 1.25 liters per minute.   The total volume for each high-volume 
XAD-2 sample collected at each of the three mid-channel sample locations is 
included on Table 3-4.  Infiltrex 300 pump system surface water sampling log 
forms are included in Appendix B. 
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The TeflonTM-lined polypropylene intake tubing for the XAD-2 samples and the 
Teflon™ sampling tube for the peristaltic pump samples was secured together with 
plastic zip ties to the vane of the water sampler.  Glass fiber filters (0.5 µm) were 
used to filter out the particulate fraction of the water. Since hydrophobic analytes 
are preferentially bound to particulates, this material (less than 140 µm and greater 
than 0.5 µm) was isolated in the filter to determine the particulate-bound fraction of 
hydrophobic analytes present.  The in-line pressure was monitored to determine the 
need for replacement filters, when necessary.  Replacement filters were not 
required at any of the sampling stations (see Table 3-2). 

Once the desired volume was pumped, the column assembly was removed from the 
Infiltrex 300 unit, and any residual water was drained out.  XAD-2 canisters were 
labeled, inserted inside a zip-locked bag, wrapped in bubble wrap, placed inside its 
original cardboard box, which in turn was placed inside another zip-locked bag and 
then placed in a cooler with wet ice.  The glass fiber filters were drained of any 
residual water, removed from the housing, placed in pre-cleaned sample jars or 
wrapped in pre-cleaned aluminum foil, inserted into resealable plastic bags, 
labeled, and stored in a cooler containing wet ice.   

At the analytical laboratory, the column and filters will be analyzed individually to 
determine, respectively, the apparent dissolved and particulate concentrations of 
analytes in the samples.  These analytical results can be combined later to 
determine the total analyte concentration in surface water. 

High-volume XAD samples were collected at three mid-channel stations (see 
Figure 2-1).  The high-volume stations and a summary of the total number of 
samples and replicates analyzed are listed in Table 3-2.  Table 3-3 includes each 
high-volume surface water station sampled, the sample date, and the specific 
analyses to be conducted on each sample.  

3.5  SAMPLE IDENTIFICATION SCHEME 

All samples were assigned a unique identification code, as described in the FSP, 
based on a sample designation scheme designed to meet the needs of field 
personnel, data management, and data users  This code indicates the project phase, 
sample type, and level of replication/duplication (see Table 3-3).  Station location 
identification numbers for each target location are listed in Table 2-1 and mapped 
in Figure 2-1. 

3.6  EQUIPMENT DECONTAMINATION PROCEDURES 

Decontamination procedures for all sample handling and compositing equipment 
followed procedures summarized below and detailed in Appendix C of the Portland 
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Harbor RI/FS Round 2A Surface Water Field Sampling Plan (Integral 2004d).  
Modifications to the decontamination procedure are detailed in the Portland Harbor 
RI/FS Round 2A FSR (Integral 2005c).  Deviations from the standard procedures 
are noted in Section 3.10.   

3.6.1  Teflon™  and C-Flex™ Pump Tubing for Intake Water and Teflon™-
Coated Stir Bars for Carboys  

The TeflonTM and C-FlexTM tubing used for the intake of site water and Teflon™ -
coated stir bars used in the carboys were cleaned for all target parameters.  The 
sample tubing was filled with reagent-grade methanol.  The tubing and stir bars 
were allowed to soak in reagent-grade methanol for 24 hours.  Next, they were 
removed from the methanol solution and rinsed thoroughly with deionized (DI) 
water.  The tubing and stir bars were then soaked in dilute reagent-grade nitric acid 
(HNO3) for 24 hours, removed, and flushed with DI water.  The tubing and stir bars 
were stored in double-bagged polyethylene bags until assembly.  One-half of the 
stir bars were cleaned accordingly with reagent-grade methanol, and the other half 
of the stir bars were cleaned with reagent-grade nitric acid.   

3.6.2  Teflon™ and C-Flex™ Pump Tubing From Filtration Units to 
Sample Jars 

 
The TeflonTM and C-FlexTM tubing used from the filtration units to the sample jars 
was cleaned for metals or for organic and conventional parameters, as described 
below.  

3.6.2.1  Metals, Butyltin, and Conventional Analyses 

Sample tubing was filled with dilute reagent-grade HNO3 and allowed to soak for 
24 hours.  The acid was drained, and the tubing was flushed with DI water.  Tubing 
was stored in double-bagged polyethylene bags until assembly.   

3.6.2.2  Organic Analyses 

Sample tubing was filled with reagent-grade methanol and allowed to soak for 24 
hours.  The methanol solution was drained, and the tubing was flushed with DI 
water.  Tubing was stored in double-bagged polyethylene bags until assembly. 

3.6.3  Filter Cartridges 

Filter cartridges (0.45 µm) were used for sample collection.  The 0.45-µm 
cartridges were used for the collection of dissolved trace metal samples and DOC 
in water. The DOC filter cartridge was cleaned according to the same procedure 
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used for the 0.45-µm cartridges.  The following procedures were used for cleaning 
the 0.45-µm filter cartridges for metals, butyltin species, and conventionals, and the 
selected cartridge for DOC.  

3.6.3.1  Metals, Butyltin, and Conventional Analyses 

The filter cartridge was filled with dilute reagent-grade HNO3 and allowed to soak 
for 24 hours.  The filter was drained of acid, flushed with DI water, and stored in 
double-bagged polyethylene bags until assembly.   

3.6.3.2  Organic Analyses 

The filter cartridge was filled with reagent-grade methanol and allowed to soak for 
24 hours.  The filter cartridge was drained of the methanol solution, flushed with 
DI water, and stored in double-bagged polyethylene bags until assembly.  

3.6.4  20-Liter Glass and Polycarbonate Carboys 

The glass and polycarbonate carboys were used to composite the sample prior to 
distribution to the sample carboys. The cleaning procedure for metals and for 
organic and conventional parameters is described below:  

3.6.4.1  Metals, Butyltin, and Conventional Analyses 

The polycarbonate carboys were half-filled with dilute reagent-grade HNO3 and 
allowed to soak for 12 hours on each side, for a total of 24 hours.  The carboys 
were drained of acid, filled with DI water, drained, and rinsed with DI water.  The 
components of the composite surface water sampling units (i.e., lids, tubing, and air 
filter) were assembled on the carboy and stored double-bagged in polyethylene 
bags until used in the field.  

3.6.4.2  Organic Analyses 

The glass carboys were rinsed three times with reagent-grade methanol.  The 
carboys were drained of methanol solution and flushed with DI water.  The 
components of the filtration units were assembled and stored double-bagged in 
polyethylene bags until used in the field. 

3.7  FIELD QUALITY CONTROL/QUALITY ASSURANCE 

Field QA/QC samples were collected in association with the surface water 
sampling effort.  The QC samples that were collected during this phase of the 
Round 3 sampling effort are described below. 
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3.7.1  Field Replicates 

One field replicate sample (W023-2) was collected for peristaltic pump surface 
water samples.  A replicate was not collected for high-volume surface water 
samples.  The field replicate was generated by collecting new surface water at the 
original target sampling location, not by subsampling composited samples.  The 
field replicate was collected to assess the within-station heterogeneity associated 
with the overall sampling process from station positioning through sampling 
homogenization.  In Table 3-3, the field replicated station is indicated by a “-1” for 
the first sample and “-2” for the replicate sample at the end of the sample 
identification code. 

3.7.2  Field Splits 

Field splits were not requested by EPA or any other party during this sampling 
event. 

3.7.3  Equipment Rinsates and Temperature Blanks 

Inadvertent introduction of chemical contaminants during sampling and analytical 
activities is assessed by the analysis of rinsate blanks.  One rinsate blank (LW3-
W1901) was collected for this sampling event.  One system blank sample (LW3-
W1902C and LW3-W1902F) for high-volume surface water samples, consisting of 
an XAD-2 column and a 0.5-µm glass fiber filter respectively, were generated by 
passing ultra clean water through the Infiltrex system. Peristaltic pump rinsate 
blank samples and Infiltrex 300 pump system blank samples were submitted for 
analysis to the laboratories (see Tables 3-3 and 3-5).  

Temperature blanks are used to measure and ensure cooler temperature upon 
receipt to the laboratory.  One temperature blank was prepared and submitted with 
each cooler shipped to the analytical laboratory.  The temperature blank consisted 
of a sample jar containing DI water that was packed into the cooler in the same 
manner as the rest of the samples and labeled "temp blank.” 

3.8  SAMPLE HANDLING, STORAGE, TRANSPORT, AND CUSTODY 

Sample processing and storage for the two different sampling methods, as well as 
sample transport and custody, are described in the following sections. 

3.8.1  Peristaltic Pump Sample Handling and Storage 

Peristaltic pump samples were processed and handled as described in Section 3.3.  
The composite samples were transferred to preserved, pre-rinsed sample bottles 
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using a peristaltic pump, with the outflow directed into the bottle.  The sample 
containers were capped, labeled, and then placed in a cooler with ice.  At the end of 
each day, samples were either stored in refrigerators at the field lab or shipped to 
the analytical laboratories.  The samples were generally shipped on ice within 48 
hours of collection.  

3.8.2  XAD Resin/Filter Sample Handling and Storage 

XAD resin/filter samples were processed and handled as described in Section 3.4. 
The resin column assembly was removed from the Infiltrex 300 pump system, 
labeled, inserted into a zip-locked bag, placed in its original cardboard box, and 
then placed in a cooler with ice.  The glass fiber filters were drained of any residual 
water, removed from the housing, placed in sample jars or wrapped in pre-cleaned 
aluminum foil and placed inside a zip-locked bag, labeled, and stored in a cooler 
with ice.  At the end of each day, samples were stored in refrigerators at the field 
lab.  At the end of the sampling event, the samples were stored at 4ºC ± 2ºC at the 
field laboratory and delivered to the analytical laboratory on February 17, 2006. 

3.8.3  Sample Transport and Custody 

Samples were packed to prevent breakage and separated in the shipping container 
(ice cooler) by bubble wrap and/or other shock-absorbent material.  Loose ice was 
then placed in the cooler to maintain a temperature of approximately 4°C.  A 
temperature blank was added to each cooler, and the associated chain-of-custody 
forms were placed into a zip-locked bag and taped on the inside lid of each cooler.  
Each ice cooler was sealed with shipping tape, and three chain-of-custody seals, 
which included the project name, date of shipment, and the name of the person 
sealing the cooler, were affixed to the cooler.  Samples were transported to the 
analytical laboratories directly by courier, with the exception of the XAD 
resin/filter samples, which were delivered directly to Axys by Integral staff. 

3.9  FIELD DOCUMENTATION 

All field activities and observations were noted in bound field logbooks 
(Appendix A).  Information included personnel, date, time, station designation, 
sampler, types of samples collected, and general observations.  Any changes that 
occurred at the site (e.g., personnel, responsibilities, deviations from the Surface 
Water FSP and Addendum to the FSP) and the reasons for these changes were 
documented in the field logbook.   

A sample collection checklist was produced prior to sampling and completed 
following sampling operations at each station.  The checklist included station 
designations, types of samples to be collected (e.g., one jar for metals), and whether 
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blind field replicates or additional sample volumes for laboratory QC analyses were 
collected.  These checklists were similar in content to the detailed sample analyses 
lists provided in Table 3-3 of this field report. 

Water quality parameters were recorded on log sheets for the YSI multiprobe data 
logger. Total volume filtered with time, pumping rates, pump rotations per minute, 
and pressure readings were also hand-written on log sheets for the Infiltrex 300 
pump system. Copies of all log sheets for the YSI and Infiltrex are presented in 
Appendix B. 

Finally, a sample chain-of-custody form was established in the field for each 
sample before it was shipped from the field lab to the analytical laboratories.  A 
complete set of the project chain-of-custody forms are kept in the project file at 
Integral’s Olympia, WA office.  

3.10  DEVIATIONS FROM THE ROUND 2 FSP, FSP ADDENDUM AND 
QAPP 

This section discusses Round 3 water sampling deviations from the Surface Water 
FSP (Integral 2004d), Addendum to the FSP (Integral 2006), Round 2 QAPP 
(Integral and Windward 2004), Round 2 QAPP Addendum 1 (Integral 2004c), and 
HSP (Integral 2004b).  

3.10.1 Sampling Method Deviations  

Several deviations from sampling methods described in the Surface Water FSP and 
Addendum to the FSP occurred during the first surface water sampling event of 
2006.  

3.10.1.1  Sample Stations  

Each of the samples was collected at a single point mid-channel location.  The 
ability to collect a sample at approximately one-third below the water surface was 
hindered by the high-flow conditions  The average depth achieved at each of the 
locations was 5.18 m, 3.65 m, and 1.29 m at locations W005, W023 and W024, 
respectively.   

The target sample collection volume for the Infiltrex 300 pump system was 500 
liters at each sample station.  Due to the conditions (high suspended solids, high 
flow, and decreased daytime hours), the field crew was not able to collect 500 
liters.  The following volumes were collected at each sample station: 

W005 – 391 liters  

W023 – 369 liters 
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W024 – 370 liters 

3.10.2  Equipment Decontamination Deviations  

The following equipment decontamination procedures deviated from those 
described in the surface water FSP: 

• The peristaltic pump samples were filtered in the field for the collection of 
samples for dissolved metals and DOC.  Therefore, it was decided that the 
0.45-µm filter only needed to be cleaned with dilute HNO3.  However, the 
0.45-µm filters were hydrophobic and had to be “wetted” with methanol 
prior to rinsing with a water-based solution.  The cleaning process involved 
pumping methanol through the filter unit to wet the filter, draining the 
methanol, rinsing the filter with DI water for approximately 10 minutes, 
filling the filter unit with dilute HNO3, and allowing it to soak for 24 hours. 
The filter unit was drained of acid and flushed with DI water.  The unit was 
then filled with DI water and allowed to soak for 24 hours, followed by a 
series of draining and rinsing procedures with DI water.  Filter units were 
dried in a laminar flow hood and double-bagged in polyethylene bags. 

• Due to the volume of acid required to fill the polycarbonate carboys, the 
cleaning procedure was modified.  Each polycarbonate carboy was half-
filled with dilute reagent-grade HNO3.  The lid was secured, and the carboy 
was placed on its side for 12 hours, followed by rotation to the other side 
for an additional 12 hours.  The carboys were drained of acid, rinsed with 
DI water, drained, dried in a laminar flow hood, and double-bagged in 
polyethylene bags. 

• Due to the volume of methanol required to fill the glass carboys, the 
cleaning procedure was modified.  Each glass carboy was rinsed three times 
with methanol using a squeeze bottle to thoroughly coat all inner surfaces.  
The carboys were rinsed with DI water, dried, and double-bagged. 

• Half of the total number of Teflon™-coated stir bars were cleaned in 
reagent-grade methanol and the other half cleaned in dilute reagent-grade 
HNO3, rinsed with DI water, dried, and placed inside glass and 
polycarbonate carboys, respectively.  

3.10.3  Other Deviations  

• Due to calibration complications, the YSI did not collect dissolved oxygen, 
conductivity, and depth measurements at locations W005 and W023.  Water 
depths were estimated at these two stations. 

• The water sampler was deployed from the stern of the boat and not from the 
bow as it was previously done in past Round 2A sampling events because a 
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different boat was used.  The boat normally used for surface water sampling 
did not have a sufficiently strong engine and was not safe in the high 
currents of this high-flow event.   

• The water sampler was tethered to a stainless-steel cable as opposed to a 
TechnoraTM rope.  Due to the short amount of time needed to sample water, 
insufficient time was available to re-spool the winch with TechnoraTM rope. 

• Samples were not contained within double zip-locked bags after collection 
in the field, as noted in Section 3.8 of the Surface Water FSP. 

3.11  QUALITY ASSURANCE/QUALITY CONTROL 

Table 3-3 summarizes the number of surface water samples collected by analyte 
group.  Table 3-5 includes the target field QC sample (replicate, rinsate blanks) 
percentages and actual number of QC samples collected. Overall, the field QC 
program was implemented as defined in the Surface Water FSP, the Addendum to 
the FSP, and Round 2 QAPP.  
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4.0  LABORATORY ANALYSES  

This section summarizes the chemical analyses that are being performed for the 
characterization of surface water samples from the Round 3 sampling event.  
Table 3-3 lists the analyses being conducted on each sample. The analytical methods 
being used for the samples are compiled in Table 4-1.   

The standard chemical suite for all stations includes metals, semivolatile organic 
compounds (SVOCs), butyltin compounds, and herbicides.  Samples for 
conventional parameters, including TDS, TSS, total organic carbon (TOC), and 
DOC, were collected at all stations.  Water quality parameters (temperature, 
dissolved oxygen, specific conductance, pH, turbidity, and ORP) were also 
measured at all stations; however, due to problems with calibration, DO and 
conductivity data were not collected at W005 and W023.  XAD resin and filter 
samples were collected at each of the three mid-channel stations (see Table 3-3) 
and are being analyzed for chemicals of interest, including dioxins/furans, 
polychlorinated biphenyls (PCBs) congeners, pesticides, and polycyclic aromatic 
hydrocarbons (PAHs).   

4.1  CHEMICAL ANALYSES 

4.1.1  Peristaltic Pump Samples 

Columbia Analytical Services (CAS; Kelso, WA) is conducting all the chemical 
analysis of samples collected using the peristaltic pump. 

4.1.2  XAD Resin/Filter Samples 

Axys (Sydney, B.C., Canada) is extracting the XAD resins and 0.5-µm glass fiber 
filters, and conducting the analyses.  Laboratory analysis for the high-volume XAD 
samples will be conducted according to the FSP Addendum and of the Round 2 
QAPP Addendum 1, with the modification identified below: 

• For the XAD samples, PCB congeners will be analyzed by high-resolution 
gas chromatography/mass spectrometry.  The QAPP Addendum 1 specified 
PCB Aroclor analysis for these extracts; however, the method was changed 
during the Round 2A sampling events because of interference encountered 
during the PCB Aroclor analyses. 

• To minimize the elevation of detection limits for PCB congeners for this 
high-flow event, the PCB congener analysis will be conducted with two-
sixth of the XAD extract rather than one-sixth of the extract as specified in 
the QAPP Addendum. 
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• Phthalate esters will not be analyzed on the XAD extract.  Laboratory 
contamination resulted in extensive qualification of the XAD phthalate data 
during Round 2A.  The one-sixth-portion of the extract that could be 
designated for phthalate analysis will be consumed for the PCB congener 
analysis.  Phthalate esters will be analyzed at each station in the peristaltic 
pump samples.   

4.2  DATA MANAGEMENT  

Once the laboratories have completed their internal QA/QC checks, they will 
export the analytical data (sample, test, batch, and result information) into comma-
delimited text files with data columns arranged in an order that is recognized by the 
project’s Environmental Quality Information System (EQuIS) database.  These 
electronic data deliverables (EDDs) are e-mailed to Integral where they are 
checked for proper EQuIS structure and appended with specific information that 
was unknown by the labs, such as sampling location, composite information, and 
field replicate and split information.  If any problems are found in the structure of 
the EDDs, then the laboratory is notified and asked to correct the problem and 
resubmit the EDD.  Each emailed EDD transmission, with the original, unaltered 
EDD attachment, is stored to document and track the laboratories’ delivery of 
electronic data to Integral. 

When the EDD is corrected and complete, they are checked electronically by 
loading them into the temporary section of Integral’s LWG project database.  In the 
process of loading, EQuIS checks the EDDs for correct lookup codes (such as for 
analytes, test methods, and sample matrices); proper relationships for results, tests, 
batches, and samples (to ensure all results match with a test, tests with samples, and 
sample/test pairs with batches); and that all derived samples (such as replicates, 
splits, and matrix spikes) have corresponding parent samples.   

In addition to these checks, EQuIS also checks “less important” characteristics, 
such as date and time formats and text field lengths, to ensure consistency 
throughout the database.  Any error prevents the EDD from loading until the error 
is corrected.  If errors are found that are related to the way the laboratory is 
reporting the data or constructing the EDD, then the laboratory is notified and 
asked to correct the problem and resubmit the EDD.  If errors are related to Excel 
automatically formatting date and time fields, for example, then the error is 
corrected and steps are taken to avoid repeats of the problem (such as changing 
default settings in the software).  Successfully loaded EDDs are saved to document 
and track the data that were loaded into Integral's LWG project database. 

Each verified and accurate EDD is provided to the Round 3 data validation 
contractor (EcoChem, Seattle, WA) for data review and validation.  These EDDs 
are also stored in a temporary section of the project database, where they can be 
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queried and examined, if desired, until validation is complete.  As EcoChem 
completes validation of the data by sample delivery group (SDG) or small groups 
of SDGs, the validator qualifiers and reason codes are applied to the data in the 
temporary section of the database.  The validated data are then merged into the 
permanent project database.  During the merging process, all previously performed 
electronic checks are repeated to ensure nothing was incorrectly modified with the 
application of the validation results. 

Several queries have been set up in the permanent project database to translate the 
data structure to a form compatible with the National Oceanic and Atmospheric 
Administration’s (NOAA) Query Manager.  The data translation includes creating 
station and sample identifiers, converting the sample type code, and changing the 
date format.  The translated data are imported into an Access file provided by 
NOAA that contained template tables for the Query Manager structure.  

Integral’s LWG project database contains all of the data reported by the analytical 
laboratories.  This includes field and lab replicates, lab dilutions, results for the 
same analyte from multiple analytical methods (SW8270 and SW8270-SIM, for 
example), and laboratory QA samples such as matrix spikes, surrogates, and 
method blanks.   
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5.0 SUMMARY OF SURFACE WATER SAMPLING 

As illustrated in Figure 2-1 and Tables 2-1, 3-2, 3-3, 3-4 and 3-5, the surface water 
sampling program was conducted in close accordance with the sampling program 
described in the Round 2A Surface Water FSP (Integral 2004d), Addendum to the 
Round 2A Surface Water FSP (Integral 2006), the Round 2 QAPP (Integral and 
Windward 2004), and QAPP Addendum 1 (Integral 2004c).  Deviations from the 
planned approaches are described above and were generally coordinated with the 
EPA team prior to their implementation. 
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Table 2-1.  Surface Water Sampling Stations and Sampling Methods for January 2006 High-Flow Event.

Station ID River Mile Sampling Station Description
Peristaltic 

Pump
High-volume 

XAD-2 Column

W005 MILE 3-4 Downstream Transect - (RM 4.0) X X
W023(1) MILE 10-11 Upstream Transect - (RM 11) X X
W024 MILE 16 Upstream Transect - (RM 16) X X

Notes:
1 A field replicate was collected at station W023 using a peristaltic pump.

Sampling Method
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Table 2-2.  Precipitation, River Flow, Stream Velocity, and Gage Height for January 2006 High-Flow Event.

Min Max Avg
1/19/2006 12.47 13.08 12.74 3.73 0.03 168,875
1/20/2006 12.52 13.75 13.2 3.69 0.45 168,646
1/21/2006 12.37 13.91 13.15 3.65 0.05 166,667

Notes:
1 USGS Water Resources Web Page - USGS 14211720 Willamete River at Portland, OR - http://waterdata.usgs.gov/nwis.
2 National Weather Service Forecast Office, Portland, OR - http://newweb.wrh.noaa.gov/climate/index.php?wfo=pqr.
3 River flow data are estimated daily mean values.
4 USGS Water Resources Department, Portland, OR.

Sampling Dates River Flow (ft3/s)3,4Gage Height (ft)1 Average Stream 
velocity (ft/s)1 Precipitation (in)2
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Table 3-1.   Surface Water Sampling Stations, Dates Sampled, Positional Data, and Conventional Water Quality Data for January2006 High-Flow Event.

Northing Easting
log in 
time

log out 
time

Temperature  
(°C) EC (uS/cm) DO (mg/L)

Depth(2) 

(m) pH
ORP 
(mV)

Turbidity 
(NTU)

Peristaltic Samples
W005 1/21/2006 9:16 10:00 Yes 7617628 715621 8:46 15:40 7.78 -- -- 5.18 6.89 223 87 0:44

W023 1/20/2006 9:20 10:00 Yes 7642521 690101 -- -- -- -- -- -- -- -- -- 0:40

W023-2 1/20/2006 11:05 11:33 Yes 7642521 690101 9:25 16:00 7.89 -- -- 3.67 6.83 248 139 0:28

W024 1/19/2006 10:25 11:20 Yes 7646466 665593 10:25 16:44 7.84 82.0 14.07 1.29 6.82 220 110 0:55

XAD Samples
W005 1/21/2006 9:16 15:42 Yes 7617628 715621 -- -- -- -- -- -- -- -- -- 6:26

W023 1/20/2006 9:15 12:16 Yes 7642521 690101 -- -- -- -- -- -- -- -- -- 3:01
13:00 14:15 Yes 7642540 690074 -- -- -- -- -- -- -- -- -- 1:15
14:19 16:00 Yes 7642505 690084 -- -- -- -- -- -- -- -- -- 1:41

W024 1/19/2006 10:25 16:47 Yes 7646466 665593 -- -- -- -- -- -- -- -- -- 6:22
Note:
1 Averaged data were collected with a YSI 6600 sonde with MDS650.
2  Depth estimated for stations W005 and W023 due to YSI calibration problems.
  Total pumping time is calculated on last column.
--   No YSI data available, calibration problem.

Total 
sampling 

time
Start 
Time

End 
Time

Water Quality Parameters Measured with YSI1

Station ID Date Anchored

State Plane Coordinates       
Oregon North Zone
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Table 3-2.  Summary of Surface Water Stations and Sample Sets Collected for January 2006 High-Flow Event.

Stations Comments

Peristaltic Pump
Downstream (RM 4) W005
Upstream Transect (RM 11.0) W023 One replicate collected at W023. 
Upstream (RM 16) W024 One rinsate collected in field laboratory.

Totals

XAD-2 Resin 0.5μm-filter
Downstream (RM 4) W005 1 1
Upstream Transect (RM 11.0) W023 1 1
Upstream (RM 16) W024 2 2 One system blank (XAD column and filter) collected in field laboratory.

Totals 4 4
Note:
1 Number of samples sets includes all analytes listed in Table 3-3. It also includes surface water QC samples (i.e., field replicates).

5

2

Sample Type

XAD-2 Resin and Pre-filter

Number of Samples
Sets Collected1

1
2
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Table 3-3.   Surface Water Samples Collected, Dates Sampled, and Analyses Conducted for January 2006 High-Flow Event.

1/21/2006 LW3-W1005 X X X X X X X X X X X X X
1/20/2006 LW3-W1023-1 X X X X X X X X X X X X X
1/20/2006 LW3-W1023-2 X X X X X X X X X
1/19/2006 LW3-W1024 X X X X X X X X X X X X X
1/18/2006 LW3-W1901* X X X X X X X X X
1/18/2006 LW3-W1902** X X X X

Note:
1  A field replicate sample was collected at station W023.
* Field persitaltic pump sampling system rinsate.
** Field Infiltrex pump sampling system blank collected in XAD-2 column and 0.5-µm filter.

TDS Pesticides PAHsDate Sampled Sample ID Dioxin PCB 
cong

XAD-2 Resin & Prefilter Peristaltic Pump

SVOCs
(incl 

phthalates)

DOC 
(filt)

Metals 
UnfilteredTSS TBT HerbicidesTOC

Metals 
Filtered & 
Hardness
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Table 3-4.  Surface Water Sampling Data from Stationary Locations Using the Infiltrex 300 System for January 2006 High-Flow Event.

Sample 
Location

Actual Depth 
(m)1

Estimated Total 
Sampling Time 

(hour)2

Actual Total 
Sampling Time 

(hour:min)3

Estimated rate of 
descent/ascent 

(m/min)

Measured rate of 
descent/ascent 

(m/min)

Infiltrex 300 
Average pumping 

rate (mL/min)4
Total Volume Pumped 

per Station (L)5

W005 5.18 7:00 6:26 stationary stationary 1,224 391
W023 3.67 7:00 5:57 stationary stationary 1,220 369
W024 1.29 7:00 6:22 stationary stationary 1,200 370

Notes:

2 Estimated sampling times are for sampling 500L with an Infiltrex pump at an average pumping rate of 1.25L/min.
3 Actual total sampling time was calculated from entries in the Infiltrex 300 log sheets in Appendix B.
4 Average pumping rate was calculated from field calibrated entries in the Infiltrex 300 log sheets in Appendix B.

NA = not applicable

1 Actual depth was measured with a YSI 6600 sonde.  

5 Total volume reported is field calibrated value determined from field pumping rate measurements.  The % error between  Infiltrex flow meter volume readings and
  calibrated flow measurements varied between 2% and 5%.
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Table 3-5.   Surface Water Sampling Field QC Samples for January 2006 High-Flow Event.

Parameter Samples
Blind Field 
Replicates1

Blind Field 
Sample Splits2

Field Rinsate 
Blanks3,4

Decon 
Blank5

Total Number of  
Samples6

Peristaltic Pump
Metals (unfiltered) 3 1 0 1 1 6
Metals (filtered) 3 1 0 1 1 6
Herbicides 3 1 0 1 1 6
SVOCs (incl phthalates) 3 1 0 1 1 6
Butyltin compounds 3 1 0 1 1 6
TSS 3 1 0 1 0 5
TDS 3 1 0 1 0 5
DOC (filtered) 3 1 0 1 1 6
TOC 3 1 0 1 1 6

XAD-2 Resin
PCB Congeners 3 0 0 1 0 4
Organochlorine Pesticides 3 0 0 1 0 4
PAHs 3 0 0 1 0 4
Dioxins/Furans 3 0 0 1 0 4

Note:
1 Field QC sample numbers were based on a frequency of 5% or minimum of 1 per 20 samples.
2 Field split samples were not requested by EPA or any other parties.
3 A field rinsate blank was collected near the beginning of the sampling event for the peristaltic pump.
4 Prior to start of sampling event, 4 liters of certified ultra clean water (Axys) were passed through a new XAD-2 resin column and
   a new 0.5-um filter at the field lab. The column and filter were sent out to Axys as a system blank.
5 Prior to the start of sample collection activities, a decon blank of the peristaltic pump sampling equipment was generated by
   Battelle's laboratory.
6  Total number of samples includes laboratory QA/QC samples.

DO NOT QUOTE OR CITE:
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Table 4-1.  Laboratory Methods for January 2006 High-Flow Surface Water Samples.

Sample Preparation Quantitative Analysis
Analytes Laboratory Protocol Procedure Protocol Procedure

Peristaltic Pump Samples
Conventional Analyses CAS
Total Suspended Solids EPA 160.2 Filtration and drying EPA 160.2 Balance
Total Dissolved Solids EPA 160.1 Filtration and drying EPA 160.1 Balance
Total Organic Carbon EPA 415.1 Chemical oxidation EPA 415.1 Infrared detector
Dissolved Organic Carbon EPA 415.1 Filtration, chemical oxidation EPA 415.1 Infrared detector

Metals CAS
Aluminum, antimony, cadmium, total chromium, 
copper, lead, nickel, selenium, silver, zinc

EPA 3005 Acid digestion EPA 200.8 ICP/MS

Arsenic EPA 3005A (Modified) Acid Digestion/pre-concentration EPA 200.8 ICP/MS
Hardness (Ca, Mg) EPA 3005 Acid digestion EPA 200.8 or 6010B ICP/MS or ICP/OES

SM2340B Calculation

Chlorinated Herbicides CAS EPA 8151A Solvent extraction EPA 8151A GC/ECD
Esterification

Semivolatile Organic Compounds
(including phthalates)

CAS EPA 3520C Continuous liquid-liquid extraction EPA 8270C GC/MS with LVI

GC/MS-SIM (PAHs only)

XAD-2 Column Extracts
Column Extraction Axys EPA 3540 Soxhlet extraction -- --

Organochlorine Pesticides Axys AXYS SOP MLA-028 Florisil® cleanup AXYS SOP MLA-028 HRGC/HRMS 
Extract fractionation

Polycyclic Aromatic Hydrocarbons Axys AXYS SOP MLA-021 Extract fractionation AXYS SOP MLA-021 HRGC/LRMS

Chlorinated Dioxins and Furans Axys EPA 1613B1 Layered Acid/Base/SiO3 column EPA 1613B HRGC/HRMS

Florisil® cleanup
Carbon/Celite clean-up column
1% deactivated basic Alumina

PCB congeners Axys EPA 1668A Florisil® cleanup EPA 1668A HRGC/HRMS
Extract fractionation

Layered Acid/Base SiO3 Alumina

1Cleanup procedures indicated in this table will be used as needed for chlorinated dioxin and furan analyses.

CAS - Columbia Analytical Services ICP/OES - inductively coupled plasma/optical emission spectrometry
EPA - U.S. Environmental Protection Agency ICP/MS - inductively coupled plasma - mass spectrometry
GC/ECD - gas chromatography/electron capture detection LVI - large-volume injector
GC/MS - gas chromatography/mass spectrometry SIM - selected ion monitoring
HRGC/HRMS - high resolution gas chromatography/high resolution mass spectrometry SOP - standard operating procedures
HRGC/LRMS - high resolution gas chromatography/low resolution mass spectrometry
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