














































Figure 4 
Conceptual Core or Boring Sampling and Analysis Plan at Historical Geoprobe Locations 
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1 Introduction 
This Pre-Remedial Design Data Gaps Field Sampling Plan Addendum (FSP Addendum) has been 
prepared by Anchor QEA, LLC, on behalf of NW Natural for the Gasco Sediments Site (Site), located 
on the Willamette River adjacent to the NW Natural Gasco and Siltronic Corporation (Siltronic) 
properties in Portland, Oregon (Figure A-1). This FSP Addendum is Appendix A of the 
Final Revised Additional Depth of Contamination Characterization Addendum within the Gasco 
Sediments Site Project Area Memorandum (DOC Memorandum) and presents the data objectives 
related to determination of vertical depth of contamination (DOC), the proposed field sampling and 
data collection methodologies, and the analytical testing to be conducted during additional 
Pre-Remedial Design Data Gaps Investigation (Data Gaps Investigation) at the Site. This FSP 
Addendum addresses the U.S. Environmental Protection Agency’s (EPA’s) comments dated 
February 16, 2023, on the Additional Depth of Contamination Characterization Addendum within the 
Gasco Sediments Site Project Area Memorandum prepared by Anchor QEA dated January 13, 2023. 

1.1 Purpose and Objectives of the Field Sampling Plan Addendum 
This FSP Addendum has been slightly modified1 from the EPA-approved Pre-Remedial Design Data 
Gaps Field Sampling Plan (FSP) submitted as Appendix A of the Revised Pre-Remedial Design Data 
Gaps Work Plan (DGWP; Anchor QEA 2019). This FSP Addendum is intended to detail the methods 
and processes that will be used to collect the additional data described in the DOC Memorandum. 
The Data Gaps Investigation is being implemented to collect additional site-specific data to 
determine the DOC at the remaining vertically unbounded locations throughout the Site active 
cleanup boundaries (herein termed the Project Area).  

1.2 Data Quality Objectives 
The Data Gaps Investigation data quality objectives (DQOs) are summarized in the DOC 
Memorandum and associated Appendix B, Pre-Remedial Design Data Gaps Quality Assurance Project 
Plan Addendum (QAPP Addendum).  

1.3 Document Organization 
The remainder of this document is organized into the following sections: 

• Section 2 – Project Management and Responsibilities 
• Section 3 – Sample Collection, Processing, and Handling Procedures 
• Section 4 – Field Documentation, Sample Handling, Decontamination Procedures, and 

Investigation-Derived Waste Management 

 
1 In general, modifications include the removal of sampling media and analytical methods that are not applicable to the sampling 

objectives stated in the DOC Memorandum. The sediment and riverbank angled boring sampling approaches have been modified 
to reflect the DOC sampling objectives described in the DOC Memorandum. 
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• Section 5 – Chemical and Physical Testing 
• Section 6 – Field Sampling Schedule 
• Section 7 – References 
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2 Project Management and Responsibilities 
This section describes the project management structure for implementing this FSP Addendum. 
Additional information about staff responsible for project management and other roles is defined in 
QAPP Addendum (Appendix B of the DOC Memorandum). 

The project manager for Anchor QEA is Mr. Ryan Barth. Mr. Barth will be responsible for overall 
project coordination and providing oversight on planning and coordination, all project deliverables, 
and performance of the administrative tasks needed to ensure timely and successful completion of 
the project. He will also be the main point of contact for the EPA regional project manager. 

The field coordinator from Anchor QEA is Mr. Nik Bacher. Mr. Bacher will provide overall direction for 
the sampling program in terms of logistics, personnel assignments, and field operations. 
Furthermore, he will be responsible for managing field activities and general field quality 
assurance/quality control (QA/QC) oversight. He will ensure that appropriate protocols for sample 
collection, preservation, and holding times are observed and oversee delivery of environmental 
samples to the designated laboratories for chemical and physical analyses.  

The project chemist will be Ms. Delaney Peterson. Ms. Peterson’s responsibilities will include 
coordination with laboratories regarding sample receipt, requested analyses, and turnaround times. 
She will also answer technical and logistical questions related to the analyses requested, including 
issues related to limited sample availability, which impact detection limits and matrix interferences. 

Sample analysis will be conducted by pre-qualified laboratories, and the laboratory project managers 
will act as the primary points of contact at each analytical laboratory, as discussed in the QAPP 
Addendum. The project chemist will communicate with the laboratory project managers to resolve 
sampling, receipt, analysis, and storage issues. Multiple laboratories will be analyzing samples during 
the data gaps sampling program; each laboratory will have a laboratory project manager.  
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3 Sample Collection, Processing, and Handling Procedures 
The subsurface sediment coring and riverbank angled boring sampling methods described in this 
document were previously presented in the EPA-approved DGWP (Anchor QEA 2019). Components 
of this work that rely on ASTM International (ASTM) methods will refer to currently adopted versions 
of the methods to ensure data quality. 

To complete the field activities, Anchor QEA will work with qualified health- and safety-focused 
subconsultants to complete subsurface sediment coring and riverbank angled borings. 

3.1 PTW-NAPL Identification 
Anchor QEA will visually inspect the full depth of each individual subsurface sediment core and 
riverbank angled boring during core/boring processing and will note the presence of principal threat 
waste (PTW)-nonaqueous phase liquid (NAPL) and the depth interval of occurrence.  

PTW-NAPL will be identified in accordance with the site-specific visual definition, defined in 
Section 3.6.2.1 of the Statement of Work – Gasco Sediments Site (EPA 2009) as “any layer or seam of 
product, regardless of thickness, that is clearly defined as liquid NAPL that is also mobile (i.e., ‘oozes’ 
or ‘drips’ out of the core during core observations).” 

Small depressions will be made in each core in areas showing both the visual absence and presence 
of petroleum-impacted soils and sediments to evaluate the presence of PTW-NAPL. If NAPL freely 
flows into a depression, additional depressions will be made immediately above and below to 
delineate the depth of PTW-NAPL.  

3.2 Riverbank Angled Borings 
Sections 3.2.1 through 3.2.4 describe the sample collection, processing, and handling procedures to 
be followed during the collection of samples from riverbank angled borings during the Data Gaps 
Investigation sampling by the selected drilling contractor. The QAPP Addendum outlines the 
analytical methods and details the QA/QC protocols to be followed during these activities. 

3.2.1 Riverbank Angled Borings Sampling Plan 
As described in in the DOC Memorandum, the objective of the riverbank angled borings sampling 
program is to determine the DOC throughout the Project Area Riverbank Region to facilitate in situ 
stabilization and solidification (ISS) to the full vertical extent of PTW-NAPL/not reliably contained, 
remedial action level (RAL), and PTW-highly toxic threshold exceedances.  

To achieve this objective, eleven borings will be advanced on top of the riverbank as shown in 
Figure A-2. The boring locations will be collocated with those identified in the Revised Final 
Pre-Remedial Design Data Gaps Data Summary Report (Anchor QEA 2022), except for the most 
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upriver location PDI-145 that is no longer adjacent to the Project Area. Sample IDs, proposed boring 
entry angles, and proposed coordinates are provided in Table A-2. The riverbank angled borings are 
also depicted in cross sectional view with the nearest in-water cores and their associated DOCs in 
Figures A3a through A3c. As shown in Figures A-3a through A-3c, each boring will be advanced, at a 
minimum, to a target of the deepest adjacent in-water sediment core DOC. If there are visual and 
olfactory signs of contamination in the bottom depth of the targeted sample interval, additional 
sample depth may be collected to achieve the objective of delineating the DOC at each proposed 
riverbank angled boring location. Chemical testing, including anticipated sample intervals that will be 
determined based on visual and olfactory observations, is discussed in Section 5. Analytical methods 
and QA/QC information are discussed in the QAPP Addendum. As discussed in Section 3.2.2, the 
borings will be collected at an angle that allows determination of the DOC underneath the riverbank 
between the top of riverbank and nearest nearshore sediment core.  

3.2.2 Riverbank Angled Boring Collection Methods 
The borings will be advanced by a sonic drill rig after clearing the target location as necessary to 
facilitate access. It is not anticipated that the target locations will need to be adjusted based on 
contractor access due to previous boring activities at each location. The drill rig will be set up so the 
core barrel enters the ground at an angle unique to each location to reach the desired location and 
depth. The proposed angles for each sample location are presented in Table A-2. This angle will be 
confirmed in the field using an inclinometer.  

3.2.3 Soil Logging and Processing Procedures 
To account for the angled boring, the corrected vertical sample depths and effective DOC locations 
will be determined using AutoCAD following sample collection. To account for the angle at which 
each riverbank boring is advanced, the vertical DOC will be determined from the true ground surface 
elevation directly on top of (i.e., vertical) the bottom of the deepest 1-foot interval that defines DOC 
(i.e., contains a RAL exceedance or the presence of PTW). The lateral offset from the point of entry 
will be calculated such that the effective DOC location is located directly on top of the point where 
the DOC is defined. The effective DOC location will be used to delineate DOC in future design 
deliverables. An example schematic is provided in Figure A-4. 

The following description provides a detailed account of the boring sample processing procedures: 

• Lay out the sample bags horizontally for each run at a boring location. Cut the bags 
longitudinally using scissors to minimize penetration and disturbance of the soil during 
cutting. 

• Visually assess the presence of PTW-NAPL using the site-specific definition provided in 
Section 3.1. Depressions will be made in the soil using a melon baller to evaluate for the 
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presence of liquid NAPL that is also mobile (i.e., oozes or drips out of the sample during 
processing).  

• Record the description of the full length of the borehole on the boring log form, including but 
not limited to the following observations, as appropriate: 
‒ Sample recovery (recovered soil depth relative to penetration depth and percent 

compaction) 
‒ Physical soil description in accordance with Unified Soil Classification System (USCS) 

(ASTM D2488 – Standard Practice for Description and Identification of Soils 
[Visual-Manual Procedures]), including soil type, density/consistency, color, and other 
similar descriptors 

‒ Presence of PTW-NAPL and other signs of petroleum contamination (e.g., sheens) 
‒ Presence of substantial product (e.g., tar or black bands of product) that does not meet 

the site-specific definition of PTW-NAPL 
‒ Odor (hydrogen sulfide, petroleum) 
‒ Presence of organic material (e.g., vegetation, roots, and twigs) 
‒ Anthropogenic debris 
‒ Any other distinguishing characteristics or features 

• As discussed in detail in Section 5.1, sample intervals will be determined in the field based on 
visual and olfactory signs of contamination. 

• Take digital photographs of each borehole sample interval with a label indicating the location 
and depth of the interval. 

• Using a decontaminated stainless-steel spoon, place a proportionate volume of soil from the 
identified sample interval(s) into a single cleaned stainless-steel bowl and homogenize until 
uniform color and texture is achieved. 

• Using a decontaminated stainless-steel spoon, fill pre-labeled, laboratory-provided sample 
containers for all proposed analyses.  

• Immediately place filled and sealed sample containers in a cooler with ice to maintain 
temperature at approximately 4°C until delivered to the project laboratory, while following the 
handling and chain-of-custody procedures described in Section 4.2.3. The required sample 
volumes, preservation, and maximum holding times for the categories of analytes are 
presented in the QAPP Addendum. 

3.2.4 Soil Boring Abandonment 
Soil borings will be abandoned using the approach approved at the upland Gasco property by the 
Oregon Department of Environmental Quality (DEQ) and Oregon Water Resources Department 
(Bayuk 2009). The bentonite grout slurry that will be placed from the bottom of the borehole to the 
mudline or ground surface using a tremie pipe. The discharge end of the tremie pipe will be 
submerged in the grout to avoid breaking the seal while filling the borehole. For intervals where 
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NAPL is present, as determined by visual inspection of recovered soil samples for presence of 
PTW-NAPL, the grout slurry will consist of a bentonite/organoclay blend consisting of approximately 
9 parts Wyoming sodium bentonite and 1 part organoclay by volume, mixed to a 20% solids content. 
The resulting mud weight of the 20% solids solution will be approximately 9.5 to 9.7 pounds per 
gallon. The use of granular bentonite across the portion of the borehole within the vadose zone is an 
acceptable alternative to the placement of the grout slurry across this zone. 

3.3 Subsurface Sediment Sampling 
Sections 3.2.1 through 3.2.3 describe the subsurface sediment sample collection, processing, and 
handling procedures to be followed during the Data Gaps Investigation sampling to be performed by 
Anchor QEA. The QAPP Addendum details the QA/QC protocols to be followed during these 
activities. 

3.3.1 Subsurface Sediment Sampling Plan 
As described in the DOC Memorandum, the intent of the subsurface sediment sampling program is 
to collect additional information to determine the DOC at the remaining vertically unbounded 
locations throughout the Project Area. The DOC is needed to facilitate dredging to the full DOC in 
the Navigation Channel Region and ISS to the full DOC in the Intermediate and Shallow Regions. 
To achieve this objective, 31 sediment cores of variable depths are proposed for collection as shown 
in Figure A-2. 

Sample IDs and proposed coordinates are shown in Table A-1. Chemical testing is discussed in 
Section 5. Analytical methods and QA/QC information are discussed in the QAPP Addendum. The 
proposed locations may change based on field conditions (e.g., presence of riprap, accessibility 
based on existing structures, and lack of sufficient water depth).  

The subsurface sediment sampling protocols used in this investigation are generally consistent with 
the protocols in the EPA-approved DGWP (Anchor QEA 2019), the Portland Harbor Pre-Remedial 
Design Investigation and Baseline Sampling Subsurface Sediment Coring Field Sampling Plan 
(AECOM and Geosyntec 2018a). 

3.3.2 Subsurface Sediment Collection Methods 
Subsurface sediment samples will be collected using vibratory core sampling (vibracore) methods or 
sonic drilling methods where deeper coring technology is required to determine the DOC. Sampling 
locations will be located using a differential global positioning system (DGPS) and the proposed 
sampling location coordinates are provided in Table A-1. Prior to collecting each core, the depth to 
mudline will be determined using a calibrated fathometer or lead line. 
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3.3.2.1 Vibratory Core Sampling 
Subsurface sediment with DOC expected to be approximately 21 feet (assuming a minimum target 
70% recovery on 30-foot penetration) or shallower, based on review of existing subsurface sediment 
data, will be collected via vibracore in 3.75-inch-inside-diameter aluminum core tubes with a 
stainless-steel core catcher riveted to the bottom end. Core tubes will be decontaminated prior to 
use following the protocols outlined in Section 4.3. Care will be taken during sampling to avoid 
contact of the core tube with potentially contaminated surfaces. Extra core tubes will be available 
during sampling operations for uninterrupted sampling in the event of a potential core tube 
breakage or contamination. Core tubes suspected to have been accidentally contaminated will not 
be used. 

The vibracore will be deployed from the vessel using a hydraulic boom and winch assembly. 
A 30-foot decontaminated aluminum pipe will be clamped to the vibracore. Once in position, the 
vibracore unit will be deployed, energized, and driven to a maximum of 30 feet below mudline (bml) 
or refusal. The physical characteristics at each proposed sampling location are anticipated to be 
variable precluding an accurate estimation of the core recovery at each location prior to collection. 
Once a penetration of 30 feet bml or refusal occurs, the vibracore will be turned off and returned to 
the surface for comparison to the sample acceptability criteria. The location of refusal will be 
recorded using a DGPS for future reference. The penetration depth will be evaluated based on data 
from the vessel’s onboard penetration monitoring system. Upon retrieving a core, the following 
information will be recorded: 

• Date and time the core was collected 
• Depth to mudline 
• Total drive length 
• Recovered length 
• Overlying water is present, and the core surface is intact 
• Core tube is in good condition and not excessively bent 
• Preliminary assessment of sediment characteristics contained in the core catcher at the 

bottom of the tube 
• Project name, location, and sampling date on an appropriately labeled photograph 

To determine if a core is suitable for processing, the following acceptability criteria will be used: 

1. Recovery was at least 70% of the length of core penetration. EPA approved a target core 
recovery of 70% in the DGWP (Anchor QEA 2019 based on an assessment of historical data 
collected within the Interim Project Area. If refusal or poor recovery is consistently encountered 
during coring that impacts the ability to identify the DOC, the sample collection methodology 
for a given location will be revised to sonic drilling methods discussed in Section 3.3.2.2. 
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2. Cored material did not extend out the top of the core tube or contact any part of the sampling 
apparatus at the top of the core tube. 

3. There were no obstructions noted in the core catcher that might have blocked the subsequent 
entry of sediment into the core tube and resulted in incomplete core collection. 

Core tubes longer than 4 feet will be cut to facilitate upright storage and truck transport to the 
processing location. The cut tubes will be individually labeled and sealed with core caps taped over 
with duct tape to prevent material loss during transport. Core orientation will also be noted on each 
tube. Labels identifying the core section will also be securely attached to the outside of the tube 
using tape and waterproof ink or by scribing the information into the core tube with a metal 
screwdriver. The core sections will be stored upright in the core storage box on the boat until 
transferred to the uplands core processing area. Ice will be added to the core storage box on the 
boat if the core sections are kept on the boat for extended periods (e.g., not transferred in the 
middle of the day and at the end of each day). At the uplands core processing area, the core sections 
will be stored approximately upright in iced containers, or in a refrigeration unit, in the appropriate 
orientation until core processing is conducted. If multiple core rejections (three attempts) occur 
within a 20-foot radius of the planned location, the core with the best recovery will be processed if it 
is determined that the recovered sample depth was sufficient to potentially delineate DOC and there 
are no visual or olfactory signs of contamination in the deepest recovered 1-foot sample interval. If 
moving a core location (location X) due to refusal, low recovery, or obstruction results in that 
location being collected within 50 feet of another proposed core location (location Y), then the 
second proposed location (location Y) may not be collected. In some of the proposed nearshore 
locations, the cores may need to be relocated further channelward if riprap is encountered on the 
mudline that prevents adequate core recovery.  

3.3.2.2 Sonic Core Sampling 
For locations with DOC expected to be deeper than 21 feet, based on review of existing subsurface 
sediment data, cores will be collected using a barge-mounted sonic drill rig and drill methods in 
general accordance with ASTM D6914. Sonic cores will start at the mudline with a 3.875-inch inside-
diameter core sampler. The sonic core barrel sampler will be advanced into the mudline, thereby 
forcing the soil into the inside of the sampler’s disposable, single-use plastic liner. The sampler will 
then be withdrawn to retrieve the liner and the sediment sample, and the liner will be cut lengthwise 
to remove the sediment sample.  

3.3.3 Subsurface Sediment Core Logging and Processing Procedures 
Vibracore and sonic sample processing will occur on the barge or on the Gasco property at the field 
facility along the central portion of the property near the top of the riverbank area. Core processing 
occurred at the field facility during completion of the Final Project Area Identification Report and Data 
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Gaps Quality Assurance Project Plan (Anchor QEA 2010) and DGWP (Anchor QEA 2019). Cores will be 
cut open horizontally on a table and logged. 

The following is a detailed account of the core processing procedures: 

• Lay out the core tubes for the entire penetration depth for a sampling location. For the 
vibratory core samples, cut the core tubes longitudinally using a circular saw, setting the saw 
blade depth to minimize penetration and disturbance of the sediment during cutting. For the 
sonic core samples, lay out the sample bags horizontally for each run at a boring location. Cut 
the bags longitudinally using scissors to minimize penetration and disturbance of the soil 
during cutting. 

• Visually assess for the presence of PTW-NAPL using the site-specific definition provided in 
Section 3.1. Depressions will be made in the sediment using a melon baller to evaluate for the 
presence of liquid NAPL that is also mobile (i.e., oozes or drips out of the sample during 
processing).  

• Record the description of the full length of the core sample on the core log form, including 
but not limited to the following observations, as appropriate: 
‒ Sample recovery (recovered sediment depth relative to penetration depth and percent 

compaction) 
‒ Physical soil description in accordance with USCS (includes soil type, 

density/consistency, color, and other similar descriptors) 
‒ Presence of PTW-NAPL and other signs of petroleum contamination (e.g., sheens) 
‒ Presence of substantial product (e.g., tar or black bands of product) that does not meet 

the site-specific definition of PTW-NAPL 
‒ Odor (e.g., hydrogen sulfide, petroleum) 
‒ Presence of organic material (e.g., vegetation, roots, and twigs) 
‒ Anthropogenic debris 
‒ Biological activity (e.g., shells, tubes, bioturbation, or organisms) 
‒ Any other distinguishing characteristics or features 

• As discussed in detail in Section 5.1, sample intervals will be determined in the field based on 
visual and olfactory signs of contamination and characteristics of the vertically unbounded 
cores (e.g., thickness of previously sampled intervals). 

• Take digital photographs of each 1-foot core interval with a label indicating the location and 
depth of the core interval. 

• Using a decontaminated stainless-steel spoon, place a proportionate volume of sediment 
from the identified sample interval(s) into a single cleaned stainless-steel bowl or high-density 
polyethylene (HDPE) bucket and homogenize until uniform color and texture is achieved. 

• Using a decontaminated stainless-steel spoon, fill pre-labeled, laboratory-provided sample 
containers for all proposed analyses. Some portion of the remaining volume following filling 
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of the sample containers will be placed into additional laboratory-provided sample containers 
for potential future analysis (e.g., treatability testing). 

• Immediately place filled and sealed sample containers in a cooler with ice to maintain 
temperature at approximately 4°C until delivered to the project laboratory, while following the 
handling and chain-of-custody procedures described in Section 4.2.3. The required sample 
volumes, preservation, and maximum holding times for the categories of analytes are 
presented in the QAPP Addendum. 

3.4 Horizontal Positioning and Vertical Control 
Horizontal positioning at each sampling location will be determined using a DGPS with a handheld 
GPS unit as backup if necessary. All vertical geographical coordinates will be relative to the City of 
Portland datum (COP), and horizontal geographical coordinates will be in the North American Datum 
of 1983 (NAD83) High Accuracy Reference Network 91 (HARN91), Oregon State Plane, North Zone, 
in international feet. 

Mudline elevations of each sediment sampling location will be determined relative to COP by 
measuring the water depth with a calibrated fathometer or lead line and subtracting the tidal 
elevation. River elevations will be determined using the on-site river gauge transducer installed on 
the Gasco dock. 

The top of riverbank angled sonic boring ground surface elevations are expected to be the same 
elevations as recorded in 2019 given the same locations will be reoccupied and no ground surface 
alterations have occurred at the boring locations since 2019.  

3.5 Field Quality Assurance/Quality Control Samples  
Field QA/QC samples will be collected and used to evaluate the variability resulting from sample 
handling and the efficiency of field decontamination procedures (Section 4.3). All field QC samples 
will be documented in the Site log book. 

3.5.1 Field Duplicates  
Field duplicates (i.e., homogenization duplicates) will be collected at a frequency of one per 
20 samples. The field duplicates will be prepared by dividing aliquots of the homogenate (during 
core processing and/or field collection) into two distinct samples for the laboratory (the original 
sample and a duplicate). The samples will be processed in the same way as the original sample and 
will be submitted to the laboratory as blind samples. The duplicate samples will be analyzed for the 
full suite of bulk sediment and soil testing listed in the QAPP Addendum. Field duplicate sample 
identification procedures are described in Section 3.5.  
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3.5.2 Field Blanks  
Field blank samples will be collected to evaluate the efficiency of field decontamination procedures. 
One rinsate blank and one field blank will be collected weekly for each type of sampling technique 
used. The rinsate blank will consist of rinsing down the sediment coring and homogenization 
equipment after sample collection and decontamination and collecting the rinsate. The field blank 
will be collected by pouring distilled water directly in the sampling containers. The field blank 
samples will be analyzed for all chemicals within a given sampling program. Rinsate blank and field 
duplicate sample identification procedures are described in Section 3.5.  

3.6 Location and Sample Identification 
Each discrete sediment sample will be assigned a unique alphanumeric identifier according to the 
method described in this section. The identifiers facilitate sample tracking by incorporating 
identifying information. The alphanumeric identifiers will be assigned for sediments as described in 
Sections 3.5.1 and 3.5.2. 

3.6.1 Sample Identification 
The alphanumeric identifiers will be assigned in the following manner for surface sediment grab 
samples: 

• The first three characters for the in-water locations identify the sample location by the project 
descriptor: PDI = Pre-design Investigation. 

• The next three characters identify the sample location: 001 = Location 001. 
• The next two to three characters identify the sampling matrix: 

‒ RAB = Riverbank Angled Boring 
‒ SC = Sediment Core 
‒ SB = Sonic Boring 

• The next two to four characters identify the subsurface sampling interval in feet below ground 
surface. 

• The next six characters identify the collection date: YYMMDD. 

Example: 

Sample number PDI-180SB-19-20-230304 indicates a sonic boring sample obtained from 
Location 180 and collected from a depth of 19 to 20 feet bml on March 4, 2023. 

The sampling depth intervals will also be noted in the field logs and provided in the chemical 
analytical results tables. 
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3.6.2 Field Quality Assurance/Quality Control Sample Identification 
The field QA/QC samples will be assigned a unique alphanumeric identifier according to the 
following method: 

• The first three characters identify the sample location by using the first letter of each word in 
the location name: PDI = Pre-Design Investigation 

• The rinsate blank samples will be followed with an -RB and a two-letter identifier for the 
sample collection technique (SC for sediment core, SB for sonic boring, and AB for riverbank 
angled boring) followed by the date in YYMMDD format. 

• The field blank samples will be followed with an –FB (SC for sediment core, SB for sonic 
boring, and AB for riverbank angled boring) followed by the date in YYMMDD format. 

• The homogenization duplicate will be followed with –XXXSC-YYMMDD (subsurface 
sediments) where XXX is the location number plus 1000 and YYMMDD is the sampling date. 

For example, sample number PDI-RB(FB)SC-230610 and PDI-1001SC-230610 represent a sediment 
core rinsate blank (field blank) collected on June 10, 2023, and a homogenization duplicate collected 
from sediment core sample Location 001 on June 10, 2023, respectively. 
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4 Field Documentation, Sample Handling, Decontamination 
Procedures, and Investigation-Derived Waste Management 

Consistent methods of field documentation, sample handling, equipment decontamination, and 
investigation-derived waste (IDW) management will be used throughout the program. 

4.1 Field Documentation 
A complete record of all field activities will be maintained, including the following: 

• Documentation of all field activities in field log books 
• Documentation of all samples collected for analysis 

The field staff will maintain the field log books, which will consist of bound, numbered pages. All 
on-site activities, including health and safety entries, and field observations will be documented in 
these log books. All entries will be made in indelible ink. The field log books are intended to provide 
sufficient data and observations to enable readers to reconstruct events that occurred during the 
sampling period. The field log books will include clear information concerning any modifications to 
the details and procedures identified in this FSP Addendum. Sediment core and riverbank angled 
boring log sheets will be completed for each sampling location (sample log sheets are presented in 
Attachment A).  

Logs and field notes of all samples will be maintained as samples are collected and correlated to the 
sampling location map. The following information will be included as part of this documentation: 

• Percent recovery and factors used to determine the recovery  
• Coordinates of each location as determined by DGPS 
• Date and time of collection of each sample 
• Names of field supervisor and personnel collecting and logging in the sample 
• Observations made during sample collection, including presence of PTW-NAPL per the 

site-specific definition provided in Section 3.1, weather conditions, complications, ship traffic, 
and other details associated with the sampling effort 

• Sample location number 
• Length and depth intervals of each core/boring section 
• Qualitative notation of apparent resistance of sediment/soil column when coring/boring 
• Any deviation from the approved DOC Memorandum and FSP Addendum 

4.2 Sample Handling 
This section describes the sample containers, sample handling and storage, chain-of-custody forms, 
and sample shipping for all sediment sampling activities.  
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4.2.1 Sample Containers for Analysis 
All sample containers received from the analytical laboratory will be pre-cleaned and certified. Prior 
to shipping, the analytical laboratory will add preservative, where required. Sample container types 
are listed in Table A-3.  

Prior to filling, each container will be clearly labeled with the name of the project, sample number, 
type of analysis, date, time, and initials of the person preparing the sample.  

4.2.2 General Sample Handling and Storage 
The guidelines for sample handling and storage for collected samples are provided in Table A-2. 
Sample containers, instruments, working surfaces, technician protective gear, and other items that 
may come into contact with environmental media must meet high standards of cleanliness. All 
equipment and instruments used to remove sediment from the sampler will be made of glass, 
stainless steel, or polytetrafluoroethylene (PTFE) and will be decontaminated prior to each day’s use 
and between sampling or homogenization events.  

All working surfaces and instruments will be thoroughly cleaned, decontaminated (following the 
protocols in Section 4.3), and covered with tinfoil to minimize outside contamination between 
sampling events. Disposable gloves will be discarded after processing each location and replaced 
prior to handling decontaminated instruments or work surfaces. Sample containers will be kept in 
packaging as received from the analytical laboratory until use; a sample container will be withdrawn 
only when a sample is to be collected and returned to a cooler containing completed samples.  

4.2.3 Sample Transport and Chain-of-Custody Procedures 
All containerized samples will be delivered to the designated analytical laboratories by courier after 
preparation is completed. Specific sample shipping procedures will be as follows:  

• The shipping containers will be clearly labeled with sufficient information (name of project, 
time and date container was sealed, person sealing the container, and consultant’s office 
name and address) to enable positive identification. 

• Individual sample containers will be placed in a sealable plastic bag, packed to prevent 
breakage, and transported in a sealed ice chest or other suitable container. 

• Glass jars will be separated in the shipping container by shock absorbent material 
(e.g., bubble wrap) to prevent breakage. 

• Ice (in separate, sealed plastic bags) will be placed in the cooler to maintain a storage 
temperature of approximately 4°C. 

• A sealed envelope containing chain-of-custody forms will be enclosed in a plastic bag and 
taped to the inside lid of the cooler. 

• The cooler lids will be secured by wrapping the coolers in strapping tape. 
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• Signed and dated chain-of-custody seals will be placed on all coolers prior to shipping. 
• Each cooler or container containing the sediment and soil samples for analysis will be picked 

up at the Gasco facility by courier daily. 

Upon transfer of sample possession to the analytical laboratory, the persons transferring custody of 
the sample container will sign the chain-of-custody form. Upon receipt of samples at the laboratory, 
the shipping container seal will be broken, and the receiver will record the temperature and 
condition of the samples and cross-check the sample inventory with the chain-of-custody form. 
Chain-of-custody forms will be used internally in the laboratory to track sample handling and final 
disposition. 

4.3 Field Equipment Decontamination 
To prevent sample cross contamination, sampling and processing equipment in contact with the 
environmental media will undergo the following decontamination procedures prior to and between 
collection activities in accordance with EPA protocols (EPA 2001). Between samples, all sampling 
equipment that will come in contact with the sample media will be decontaminated prior to use by 
the following procedures:  

• Rinse with river water and wash with a scrub brush until free of sediment. 
• Wash with phosphate-free detergent (e.g., Alconox). 
• Visually inspect the sampler and repeat the rinse and scrub step, if necessary. If scrubbing and 

rinsing with Alconox is insufficient to remove visually observable tar/oil-related contamination 
on sampling equipment, the equipment will be scrubbed and rinsed using acetone (or similar 
type solution) until all visual signs of contamination are absent. 

• Rinse with deionized water three times. 

All sample homogenizing equipment (e.g., spoons and bowls) will be decontaminated prior to and 
between processing cores/borings at each location using the same procedures detailed in this 
section. 

4.4 Management of Investigation-Derived Waste and Surface Water 
Sheens 

Information regarding the management of IDW and incidental surface water sheens produced during 
sampling are detailed in Sections 4.4.1 and 4.4.2. 

4.4.1 Management of Investigation-Derived Waste 
IDW, including excess sediments remaining following chemical and physical subsampling, purge 
water, fluids used for decontamination of sampling equipment, and disposable wastes (e.g., gloves, 
paper towels, and foil) will be placed into appropriate containers and staged on-site for disposal. 
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Consistent with the Portland Harbor Pre-Remedial Design Investigation and Baseline Sampling Surface 
Sediment Field Sampling Plan (AECOM and Geosyntec 2018b), excess surface sediments will not be 
IDW and returned to the river at the approximate sampling location if the sediments do not contain 
visible sheens or PTW-NAPL. 

Sediments and soil remaining after collection and processing will be placed into sealable containers 
(55-gallon open-top drums). Disposable wastes will be placed into two heavy-duty plastic bags 
(i.e., double-bagged). All solid waste will be disposed off site at an appropriate Resource 
Conservation and Recovery Act (RCRA)-permitted solid waste disposal facility.  

Per the current IDW Management Plan (HAI 2008) for the Site and follow-up communication from 
DEQ (DEQ 2010), sediment and soil IDW will be characterized by collecting and analyzing one five-
part composite sample per drop box and one composite sample per every five to ten 55-gallon 
drums. Samples will be tested for the following Site contaminants of concern (COCs) and whether the 
waste is characteristically hazardous (ignitable, reactive, or corrosive):  

• Free liquids  
• Volatile organic compounds (VOCs)  
• Diesel- and oil-range hydrocarbons  
• Gasoline-range hydrocarbons  
• RCRA eight metals (total)  
• Total cyanide  
• PAHs 
• Ignitability  
• Corrosivity  

All sediment and soil IDW will be screened to determine suitable waste disposal options. In addition, 
sediment and soil IDW generated will be screened against F002 Threshold Screening Values, DEQ’s 
most current risk-based concentrations (RBCs) for human health occupational exposure pathway for 
F002-related constituents, in order to determine whether the waste will need to be handled as an 
F002-listed RCRA (Pearl Legal Group 2018). The IDW Management Plan (HAI 2008) identifies the 
following chemicals as F002-related constituents: 

• Trichloroethene (TCE) 
• Cis-1,2-dichloroethene 
• Trans-1,2-dichloroethene 
• 1,1-dichloroethene 
• Vinyl chloride 

After laboratory results have been compiled and screened as required, NW Natural will prepare a 
letter of intent to dispose IDW, which will be submitted to DEQ for review. The request to DEQ will 
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include laboratory testing results, screening results, and the proposed final disposition of the waste. 
Upon DEQ approval of the proposed final waste disposition, a waste profile will be submitted to the 
selected disposal facility requesting acceptance of the waste for the disposal. Upon acceptance by 
the disposal facility, waste will be transported from the site to the facility by a selected licensed 
contractor.  

The decontamination fluids and other water generated during the investigation will be stored in 
sealable containers and disposed on site at the Siltronic pretreatment facility, which is part of the 
Gasco Groundwater Treatment System. 

4.4.2 Management of Surface Water Sheens 
There is potential for surface water sheens to develop while implementing the Data Gaps 
Investigation sampling. Sheens observed may be the result of natural processes or investigation 
methods. To ensure that any sheen observed is managed appropriately, the following protocols will 
be followed: 

• Sheens resulting from the disturbance of sediments during the Data Gaps Investigation will be 
handled using the following procedures: 
‒ Sorbent booms will be deployed to capture any significant sheen observed on the 

water surface during subsurface core collection.  
‒ If necessary, the sorbent booms will be deployed/managed by a small support vessel to 

allow the sampling vessel to operate without interruption. 
‒ Depending on the size of the sheen observed, the National Response Center 

(800-424-8802) will be contacted to advise on additional mitigation measures and 
appropriate agency notifications, if necessary. The EPA project manager will also be 
notified under this scenario. 
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5 Chemical and Physical Testing 
This section summarizes the target physical and chemical analyses for the various media sampled. 
Sample analyses will be conducted in accordance with EPA-approved methods (where available) and 
the QAPP Addendum. Prior to analysis, all samples will be maintained according to the appropriate 
holding times and temperatures for each analysis (Table A-2). Chemical and physical testing analytes 
are summarized in Table A-1. The methods for each of the chemical and physical analyses are 
described in the QAPP Addendum. 

Prior to the chemical analysis of the samples, the laboratories will calculate method detection limits 
for each analyte of interest, where applicable. Method detection limits will be below the values 
specified in the QAPP Addendum if technically feasible. To achieve the required detection limits, 
some modifications to the specified analytical methods may be necessary. These modifications will 
be provided by the laboratories at the time of establishing the laboratory contract. 

Sediment and soil chemical and physical testing will be conducted at Apex Laboratories in Tigard, 
Oregon. Samples submitted for comprehensive hydrocarbon analysis [including alkylated PAHs and 
total petroleum hydrocarbons (TPH) at select sampling intervals based on visual observations2] will 
be submitted to Analytical Resources, LLC (ARL) in Tukwila, Washington. Dioxin/furan analyses will be 
performed by Enthalpy in El Dorado Hills, California. Apex Laboratories, ARL, and Enthalpy are 
accredited under the National Environmental Laboratories Accreditation Program. Geotechnical index 
parameter analyses will be performed by GeoTesting Express in Acton, Massachusetts. All chemical 
and physical testing will adhere to SW-846 QA/QC procedures and analysis protocols (EPA 1986, 
1992, 1993, 1994, 1995) or follow the appropriate ASTM or standard method. All the analytical 
laboratories will prepare detailed reports in accordance with the QAPP Addendum. 

Sediment and soil samples will be submitted for a variety of tests prepared by different methods 
including bulk chemistry, physical parameters, and geotechnical parameters. Section 5.1 discusses 
the testing for riverbank angled borings and subsurface sediment samples in more detail. Analytical 
methods and QA/QC requirements are discussed in the QAPP Addendum.  

Note that polychlorinated biphenyl (PCB) Aroclors will be analyzed for all DOC subsurface samples. 

5.1 Riverbank Angled Boring Soil and Subsurface Sediment Sampling 
As discussed in Section 3.4.1 of the DGWP (Anchor QEA 2019) and consistent with Section 5.1.2 of 
the EPA Remedial Design Guidelines and Considerations—Portland Harbor Superfund Site, Portland, 
Oregon (RDGC; EPA 2021), the DOC will be determined by identifying the bottom depth/elevation of 
subsurface sediments containing Record of Decision – Portland Harbor Superfund Site, Portland, 

 
2 The deepest interval containing visual or olfactory signs of contamination will be analyzed for alkylated PAHs and TPH. All 

shallower intervals that are triggered for analyses, if needed to define DOC, will be analyzed for alkylated PAHs and TPH. 
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Oregon (ROD; EPA 2017) Table 21 RAL exceedances and PTW, with two consecutive underlying 
1-foot sampling intervals containing no RAL exceedances or PTW. To make this determination, the 
following tiered sampling approach will be employed: 

• At Vertically Unbounded Locations Previously Sampled in Consecutive 1-Foot Intervals3 
and Vertically Bounded Locations Without Two Consecutive 1-Foot Intervals (see 
Table 1 of the DOC Memorandum): 
‒ Step 1: Initially, trigger laboratory analysis for chemicals containing ROD Table 21 RAL 

and PTW thresholds for the following two scenarios: 
• Scenario 1 (signs of contamination deeper than the existing vertically 

unbounded/bounded DOC): The deepest 1-foot interval (measured in whole 
1-foot intervals below the mudline, such as 12 to 13 feet bml) that contains visual 
or olfactory signs of contamination in the core/boring that is deeper than the 
existing vertically unbounded DOC and the immediately underlying three 
consecutive 1-foot intervals containing no visual or olfactory signs of 
contamination (such as 13 to 14 feet, 14 to 15 feet, and 15 to 16 feet bml). If 
either of the shallower 1-foot intervals contain exceedances and the deepest two 
intervals do not, the DOC will be identified as the bottom depth of the 
exceedance interval.  

• Scenario 2 (no signs of contamination deeper than the existing vertically 
unbounded/bounded DOC): If there are no signs of visual or olfactory signs of 
contamination deeper than the existing vertically unbounded/bounded DOC, 
sampling will begin at the next whole 1-foot interval deeper than the existing 
vertically unbounded/bounded DOC such that none of the previously sampled 
intervals are resampled. A minimum of two additional deeper, consecutive 1-foot 
intervals will be triggered for analyses. For example, if a historical core is vertically 
unbounded at 10 feet bml and there are no visual or olfactory signs of 
contamination deeper than 10 feet bml in the newly collected core/boring, the 
shallowest sample interval will be 10 to 11 feet with the next two consecutive 
1-foot intervals being 11 to 12 feet and 12 to 13 feet.  

If there are no RAL exceedances or PTW in the newly sampled Step 1 intervals, 
the DOC will be set at the existing vertically unbounded/bounded DOC as the 
location now meets EPA’s RDGC (EPA 2021) criteria for vertical bounding 
(i.e., two consecutive 1-foot intervals without a RAL exceedance or PTW). This 
approach eliminates the potential for performing chemical analyses at depths 
shallower than the existing reported vertically unbounded DOC in an area. 

 
3 At each of these unbounded locations, there is a RAL exceedance and/or PTW in the deepest sampled 1-foot interval.  
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‒ Step 2: Following Step 1, trigger additional laboratory analysis, as needed, for 
chemicals containing ROD Table 21 RAL and PTW thresholds (move to either Step 2a or 
Step 2b, depending on the results of Step 1): 
• Step 2a: Step 2a procedures are dependent on the two scenarios identified in 

Step 1. This approach eliminates the potential for performing chemical analyses 
at depths that are shallower than the existing reported vertically unbounded DOC 
in an area. 
‒ Scenario 1 (signs of contamination deeper than the existing vertically 

unbounded/bounded DOC): If none of the submitted Step 1/Scenario 1 
intervals contain RAL exceedances or PTW, a minimum of two overlying 
consecutive 1-foot intervals will be triggered for chemical analyses 
depending on the visual and olfactory characteristics of these depth 
intervals. This will continue until either: 1) the first overlying depth interval 
containing RAL or PTW threshold exceedances is encountered, and the 
DOC will be identified as the bottom depth of the deepest exceedance 
interval; or 2) the existing vertically unbounded/bounded DOC is 
encountered, and the DOC will be identified as the existing vertically 
unbounded DOC as the location would then meet the RDGC (EPA 2021) 
criteria for vertical bounding.  

‒ Scenario 2 (no signs of contamination deeper than the existing 
vertically unbounded/bounded DOC): If none of the submitted 
Step 1/Scenario 2 intervals contain RAL exceedances or PTW, the DOC will 
be identified as the existing vertically unbounded/bounded DOC as the 
location would then meet the RDGC (EPA 2021) criteria for vertical 
bounding.  

OR 

• Step 2b (the Step 2b approach is the same regardless of scenario): If either of 
the deepest two Step 1 intervals contain RAL or PTW threshold exceedances, a 
minimum of two additional deeper, consecutive 1-foot intervals will be triggered 
for analyses. This process will be repeated until two consecutive depth intervals 
do not contain RAL or PTW threshold exceedances. The DOC will be identified as 
the bottom depth of the deepest exceedance interval.  

• At Vertically Unbounded Locations with Greater Than 1-Foot-Thick Sample Intervals 
(see Table 1 of the DOC Memorandum) 
‒ Same as the procedures described above for vertically unbounded locations with 

consecutive 1-foot intervals, except the initial Step 1/Scenario 2 triggers for laboratory 
chemical analysis would begin at the deeper of the following: 
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• Step 1, Scenario 2 (no signs of contamination deeper than the existing 
vertically unbounded DOC): If there are no visual or olfactory signs of 
contamination deeper than or within the deepest existing vertically unbounded 
DOC interval that is greater than 1 foot thick, then sampling will begin at the 
shallowest 1-foot interval within the deepest previously sampled interval from the 
existing vertically unbounded core. A minimum of two additional deeper, 
consecutive 1-foot intervals will be triggered for analyses. For example, if an 
existing location is vertically unbounded based on a sample interval from 23 to 
27 feet and there are no visual or olfactory signs of contamination deeper than 
23 feet, the initial triggers would start at the 23- to 24-foot interval and then 
include, at a minimum, 24 to 25 feet and 25 to 26 feet.  

• At Vertically Unbounded Riverbank Angled Boring Locations (see Table 1 of the 
DOC Memorandum) 
‒ Step 1: Initially, trigger laboratory analysis for chemicals containing ROD Table 21 RAL 

and PTW thresholds initiating at the deepest 1-foot interval that contains visual or 
olfactory signs of contamination, regardless of the existing vertically unbounded DOC, 
and the immediately underlying three consecutive 1-foot intervals containing no visual 
or olfactory signs of contamination (such as 13 to 14 feet, 14 to 15 feet, and 15 to 
16 feet below mudline). If either of the shallower 1-foot intervals contain exceedances 
and the deepest two intervals do not, the DOC will be identified as the bottom depth of 
the exceedance interval. Then move either to Step 2a or Step 2b, depending on the 
results of Step 1. 

‒ Step 2a: If none of the submitted Step 1 intervals contain RAL exceedances or PTW, a 
minimum of two overlying consecutive 1-foot intervals will be triggered for chemical 
analyses depending on the visual and olfactory characteristics of these depth intervals. 
This will continue until the first overlying depth interval containing RAL or PTW 
threshold exceedances is encountered, and the DOC will be identified as the bottom 
depth of the deepest exceedance interval.  

OR 

‒ Step 2b: If either of the deepest two Step 1 intervals contain RAL or PTW threshold 
exceedances, a minimum of two additional deeper, consecutive 1-foot intervals will be 
triggered for analyses. This process will be repeated until two consecutive depth 
intervals do not contain RAL or PTW threshold exceedances. The DOC will be identified 
as the bottom depth of the deepest exceedance interval. 
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• At Vertically Unbounded Locations with Historical Geoprobe Borings (see Table 1 of the 
DOC Memorandum): 
‒ Initial Visual and Olfactory Assessment: Inspect the sonic core to determine the 

location of any visual or olfactory signs of contamination. If there are visual or olfactory 
signs of contamination within or deeper than the previous DOC (i.e., within the 35.1- to 
36.1-foot depth interval at GP25, the 23.3- to 24.3-foot depth interval at GP26, and the 
32.4- to 33.4-foot depth interval at GP28), these locations will be treated as vertically 
unbounded locations previously sampled in consecutive 1-foot intervals,4 and sample 
analysis will proceed as detailed in “At Vertically Unbounded Locations Previously 
Sampled in Consecutive 1-Foot Intervals” (see above). If there are no visual or olfactory 
signs of contamination within or deeper than the historical DOC, the historical DOC 
sample depth interval will be analyzed to confirm the concentrations at that interval 
(i.e., 35.1- to 36.1-foot depth interval at GP25, the 23.3- to 24.3-foot depth interval at 
GP26, and the 32.4- to 33.4-foot depth interval at GP28; see Table 2 of the 
DOC Memorandum), and the following additional stepwise sample analysis will proceed 
as depicted in Figure 4 of the DOC Memorandum: 
• Step 1: Initially, trigger laboratory analysis for chemicals containing ROD Table 21 

RAL and PTW thresholds initiating at the deepest 1-foot depth interval that 
contains visual or olfactory signs of contamination, regardless of the existing 
vertically unbounded DOC,5 and the immediately underlying three consecutive 
1-foot depth intervals containing no visual or olfactory signs of contamination 
(such as 13 to 14 feet, 14 to 15 feet, and 15 to 16 feet bml). If either of the 
shallower 1-foot depth intervals contain exceedances and the deepest two depth 
intervals do not, the DOC will be identified as the bottom depth of the 
exceedance interval. Then move either to Step 2a or Step 2b, depending on the 
results of Step 1. 

• Step 2a: If none of the submitted Step 1 intervals contain RAL exceedances or 
PTW, a minimum of two overlying (shallower) consecutive 1-foot intervals will be 
triggered for chemical analyses depending on the visual and olfactory 
characteristics of these depth intervals. This will continue until the first overlying 
depth interval containing RAL or PTW threshold exceedances is encountered, and 
the DOC will be identified as the bottom depth of the deepest exceedance 
interval.  

 
4 If there are visual or olfactory signs of contamination at, or deeper than, the historical DOC to be confirmed, there is no identified 

data use associated with sampling intervals shallower than the historical DOC. 
5 The existing Geoprobe data may not accurately represent the subsurface contamination profile due to the multiple lines of 

evidence issues discussed above. Similarly, the newly proposed riverbank angled borings will be advanced at a steeper angle than 
previous, so the material encountered will be different from what was previously encountered during the 2019 pre-remedial design 
data gaps investigation. 
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OR 

• Step 2b: If either of the deepest two Step 1 depth intervals contain RAL or PTW 
threshold exceedances, a minimum of two additional deeper, consecutive 1-foot 
depth intervals will be triggered for analyses. This process will be repeated until 
two consecutive depth intervals do not contain RAL or PTW threshold 
exceedances. The DOC will be identified as the bottom depth of the deepest 
exceedance interval. 

This stepwise chemical analysis approach will be completed using unvalidated data to decrease the 
amount of time it will take to identify the DOC; however, the final DOC will be determined using final, 
validated data. Each submitted riverbank angled boring soil and subsurface sediment sample will be 
analyzed for the following analyses: 

• ROD Table 21 COCs with RALs and PTW thresholds except for chlorobenzene, consistent with 
EPA’s approval of the DGWP (Anchor QEA 2019).  

• TOC and TS 
• Geotechnical index parameter testing (see Section 5.1.1) 

5.1.1 Geotechnical Index Parameter Testing 
Representative subsurface sediment and riverbank angled boring soil homogenized samples will be 
submitted for laboratory testing of geotechnical index parameters. The density and sampling depth 
intervals within each core will be made after reviewing the subsurface stratigraphy interpretations so 
that test results are representative and comprehensive over the range of major stratigraphic units 
encountered in the DOC sampling intervals (and potentially shallower intervals if there is no existing 
geotechnical data and it is deemed necessary to support remedial design).  

Triggered samples will be tested for the following geotechnical index parameter tests: 

• Grain size distribution (ASTM D6913 and D7928) 
• Moisture content (ASTM D2216) 
• Atterberg limits (ASTM D4318) 
• Specific gravity (ASTM D854) 
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6 Field Sampling Schedule  
The Data Gaps Investigation sampling program is projected to begin as soon as possible after EPA 
approval of the DOC Memorandum. The field sampling program is expected to be completed within 
20 working days. The actual start and end dates for the sampling event will depend on EPA approval 
of the project plans and coordination with subcontractors. Other conditions that may affect the 
sampling schedule are weather, contractor availability, and equipment availability.  
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Table A-1
Subsurface Sediment Sampling Locations

Proposed Location ID 

Nearest Historical
Vertically Unbounded

Core Location ID

Vertically Unbounded DOC
at Nearest Historical Core

(Feet Below Mudline)

Proposed
Location

Easting (X)

Proposed
Location

Northing (Y)
Proposed Coring 

Technology1

PDI-176 PDI-171 13.5 7623282.77 706397.35 Vibracore
PDI-177 PDI-166 11.2 7623442.51 706400.18 Vibracore
PDI-178 PDI-147 14.5 7623374.76 706313.32 Vibracore
PDI-179 C263 12.3 7623145.75 706120.70 Sonic
PDI-180 PDI-086 18.6 7623237.31 706142.93 Sonic

PDI-085 9.9
PDI-087 8.9

PDI-182 PDI-089 10.8 7623330.94 705983.22 Sonic
PDI-183 PDI-090 18.0 7623385.03 706048.70 Sonic
PDI-184 DGS-07 13.4 7623499.32 705913.46 Sonic
PDI-185 PDI-021 15.4 7623821.91 706063.84 Vibracore
PDI-186 PDI-054 11.1 7623752.83 705773.84 Vibracore
PDI-187 GS-05 11.0 7623735.00 705692.00 Vibracore
PDI-188 RAA-17 18.4 7623851.40 705692.04 Vibracore
PDI-189 GS-06 20.9 7623923.20 705594.98 Sonic
PDI-190 RAA-02 14.0 7624052.79 705568.96 Vibracore
PDI-191 GS-07 27.0 7624134.000 705479.00 Sonic
PDI-192 DGS-22 13.3 7624258.40 705482.59 Vibracore
PDI-193 SC-S113 13.0 7624339.80 705645.22 Vibracore
PDI-194 PDI-068 12.3 7624336.63 705445.66 Vibracore
PDI-195 GTC-07 5.4 7624491.74 705586.41 Vibracore
PDI-196 PDI-069 14.3 7624452.36 705416.65 Sonic
PDI-197 GS-09 27.0 7624459.00 705286.00 Sonic
PDI-198 GS-B7 16.5 7624534.00 705407.00 Sonic
PDI-199 C301 16.9 7624555.66 705332.78 Sonic
PDI-200 GP-26 24.3 7624614.95 705318.74 Sonic
PDI-201 GP-25 36.1 7624668.87 705244.95 Sonic
PDI-202 PDI-119 18.3 7624744.14 705312.44 Sonic
PDI-203 GP-28 33.4 7624790.64 705171.26 Sonic
PDI-204 PDI-080 8.8 7624928.96 705096.53 Vibracore
PDI-205 PDI-093 6.6 7625118.55 704965.45 Vibracore
PDI-206 PDI-083 16.0 7625050.31 705043.44 Vibracore
PDI-207 PDI-077 10.0 7624829.76 705245.29 Vibracore
PDI-208 PDI-051 11.0 7623605.33 705868.8 Vibracore
PDI-209 PDI-027 13.0 7624276.47 705622.55 Vibracore
PDI-210 PDI-088 16.0 7623317.42 706113.33 Vibracore
PDI-211 PDI-092 12.0 7623467.87 706006.42 Vibracore
PDI-212 PDI-075 16.0 7624717.95 705250.56 Sonic
PDI-213 PDI-078 9.6 7624863.36 705137.32 Sonic

PDI-075 16
GP-25 36.1
GP-28 33.4
GP-26 24.3 Sonic
GP-25 36.1 Sonic

Notes:
1. If DOC is not determined using the deep vibracoring technology, additional efforts will be made at the given location to determine DOC using sonic drilling. 
Coordinates are in North American Datum of 1983 (HARN91) Oregon State Plane North, International Feet.
DOC: depth of contamination

705283.8

Sonic

PDI-181 7623230.29 706049.36 Sonic

PDI-214

PDI-215

7624725.57 705204.23

7624639.91
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Table A-2
Riverbank Angled Boring Locations

Previous Angled
Boring Location Proposed Location ID Easting (X) Northing (Y)

Sample Location Entry Angle
(Degrees from Vertical)

Proposed Boring 
Technology

PDI-134 PDI-216 7623179.28 705957.87 20 Sonic

PDI-135 PDI-217 7623382.2 705817.55 20 Sonic

PDI-136 PDI-218 7623574.24 705717.83 20 Sonic

PDI-137 PDI-219 7623823.89 705566.46 20 Sonic

PDI-138 PDI-220 7623983.16 705456.98 20 Sonic

PDI-139 PDI-221 7624129.24 705358.08 20 Sonic

PDI-140 PDI-222 7624281.46 705319.85 20 Sonic

PDI-141 PDI-223 7624413.07 705238.14 20 Sonic

PDI-142 PDI-224 7624637.47 705152.38 20 Sonic

PDI-143 PDI-225 7624833.4 705020.88 20 Sonic

PDI-144 PDI-226 7624993.46 704921.71 20 Sonic

Note: 
Coordinates are in North American Datum of 1983 (HARN91) Oregon State Plane North, International Feet.
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Table A-3
Sample Handling and Storage

Sample Size Container Size and Type1 Holding Time Sample Preservation Technique Laboratory
100 g None None
100 g None None
100 g None None
100 g None None
50 g None Cool <6°C All

28 days Cool <6°C
6 months Freeze -18°C

40 days after extraction Cool <6°C
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
1 year to extraction

1 year after extraction

Notes:
1. Container size, type, and sample size required may change based on laboratory guidance.
ARL: Analytical Resources, LLC
g: gram
GTX: Geotesting Express
oz: ounce
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
TPH: total petroleum hydrocarbons

Parameter
Moisture content

1 to 4 gallons in zip-top bags

PCB Aroclors, pesticides 200 g 16 oz glass

Total solids
16 oz glass

Total organic carbon 50 g

Dioxin/furans

GTX
Specific gravity
Atterberg limits

Grain size

Freeze -18°C30 g 4 oz glass

Apex

Enthalpy

1 year until extraction Freeze -18°C

PAHs and alkylated PAHs, TPH 200 g 8 oz glass ARL
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Figure A-2
Proposed Subsurface Depth of Contamination Refinement Cores and Riverbank Angled Borings

Pre-Rem ed ia l Design Da ta  Ga ps Field Sa m pling Pla n Ad d endum
Ga sc o  Sed im ents Clea nup Actio n

± WILL AMET TE  RIVER

NOTES:
1. Estim a ted fro m  sid e sc a n so na r survey c o nduc ted  b y
Blue W a ter Engineering April 2011.
2. The rem ed ia l tec hno lo gies sho wn o n this figure a re
c o nsistent with the tec hno lo gies inc lud ed in the Full
Dred ge a nd ISS Design id entified in the Ga sc o
Sed im ents Site Preferred Alterna tives Repo rt.
3. Bo und a ry ta ken fro m  Dra ft Engineering
Eva lua tio n/Co st Ana lysis, Append ix A, Figure 4.2.
Tra nsitio n zo ne wa ter sc reening level exc eed a nc es o f
c is-1,2-d ic hlo ro ethene id entified within this vinyl
c hlo rid e b o und a ry.

4. Bo und a ry ta ken fro m  Ga sc o  Sed im ents Site Sta tem ent
o f W o rk, Figure 1 (EPA 2009).
5. Ba thym etry surveyed b y eTra c  2019. To po gra phy
surveyed  b y Geo m etrix 2011.
6. Sho wn grid is in 150-fo o t b y 150-fo o t d im ensio ns to
suppo rt rem ed ia l d esign d a ta  d ensity d eterm ina tio ns.
7. Arro w ind ic a tes d irec tio n o f flo w o f river.
8. Ho rizo nta l d a tum  is NAD83 (HARN 91) O rego n Sta te
Pla ne No rth, Interna tio na l Feet.
9. Vertic a l d a tum  is City o f Po rtla nd  (CO P), Feet.
10. Aeria l im a gery fro m  City o f Po rtla nd 2021.
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HORIZONTAL DATUM: Oregon State Plane North Zone,
NAD83/HARN 91, International Feet
VERTICAL DATUM: City of Portland (COP)
NOTES:
1. Sampling will be performed as described in Section 5.1 of the

Pre-Remedial Design Data Gaps Field Sampling Plan Addendum.
2. As discussed in the Final Revised Additional Depth of

Contamination Characterization Addendum within the Gasco
Sediments Site Project Area Memorandum, sample locations with
the naming convention “GPxx” are being resampled to reevaluate
the previously reported DOC using a more appropriate technology
and procedures. The DOC information at these locations is
presented in this figure for informational purposes only.
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Publish Date: 2023/03/23 8:30 AM | User: hmerrick
Filepath: K:\Projects\0029-NW Natural Gas Co\Gasco Sediments\_Pre-Remedial Design\Pre-RD Data Gaps Field Sampling Plan Addendum\0029-RP-002 (Angled Boring Sections).dwg Figure A-3a

Figure A-3a
Proposed Angled Top of Riverbank Borings – Riverbank Borings PDI-216 - PDI-219

Pre-Remedial Design Data Gaps Field Sampling Plan Addendum
Gasco Sediments Cleanup Action
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HORIZONTAL DATUM: Oregon State Plane North Zone,
NAD83/HARN 91, International Feet
VERTICAL DATUM: City of Portland (COP)
NOTES:
1. Sampling will be performed as described in Section 5.1 of the

Pre-Remedial Design Data Gaps Field Sampling Plan Addendum.
2. As discussed in the Final Revised Additional Depth of

Contamination Characterization Addendum within the Gasco
Sediments Site Project Area Memorandum, sample locations with
the naming convention “GPxx” are being resampled to reevaluate
the previously reported DOC using a more appropriate technology
and procedures. The DOC information at these locations is
presented in this figure for informational purposes only.
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Figure A-3b
Proposed Angled Top of Riverbank Borings – Riverbank Borings PDI-220 - PDI-223

Pre-Remedial Design Data Gaps Field Sampling Plan Addendum
Gasco Sediments Cleanup Action
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HORIZONTAL DATUM: Oregon State Plane North Zone,
NAD83/HARN 91, International Feet
VERTICAL DATUM: City of Portland (COP)
NOTES:
1. Sampling will be performed as described in Section 5.1 of the

Pre-Remedial Design Data Gaps Field Sampling Plan Addendum.
2. As discussed in the Final Revised Additional Depth of

Contamination Characterization Addendum within the Gasco
Sediments Site Project Area Memorandum, sample locations with
the naming convention “GPxx” are being resampled to reevaluate
the previously reported DOC using a more appropriate technology
and procedures. The DOC information at these locations is
presented in this figure for informational purposes only.
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Figure A-3c
Proposed Angled Top of Riverbank Borings – Riverbank Borings PDI-224 - PDI-226
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Sediment Core Collection Log 
Page __ of __

Job: Station ID:
Job No:  Attempt No.
Field Staff:  Date:
Contractor:  Logged By:
Vertical Datum: Horizontal Datum:

Field Collection Coordinates:
Lat/Northing: Long/Easting:

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: Time:
DTM Lead Line: Tide Height: 

Source: Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes  /  No
Core Tube Length:
Drive Penetration:
Headspace Measurement:
Recovery Measurement:
Recovery Percentage: h
Total Length of Core To Process:

Drive Notes: ub
e 

Le
ng

t
T

e 
or

C

Sections To Process: 

   A:

   B:

   C:
   D:

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Notes:
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Sediment Core Processing Log
Job: Station ID:
Job No. Date/Time:
No. of Sections: Core Logged By:
Drive Length: Attempt #:
Recovery: Type of Core Mudmole  Vibracore Diver Core
% Recovery: Diameter of Core (inches)
Notes: Core Quality  Good   Fair Poor Disturbed
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Page of   ______
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