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PRE-DESIGN INVESTIGATION WORK PLAN
SWAN ISLAND BASIN PROJECT AREA
PORTLAND HARBOR SUPERFUND SITE
PORTLAND, MULTNOMAH COUNTY, OREGON

1.0 INTRODUCTION

This Pre-Design Investigation (PDI) Work Plan proposes an approach to collecting additional data,
conducting surveys, and performing analysis necessary to develop the Remedial Design (RD) for
the Swan Island Basin (SIB) Project Area within the Portland Harbor Superfund Site (PHSS).
Upon U.S. Environmental Protection Agency (EPA) approval, this plan will guide a focused data
collection and analysis effort to supplement existing data and analysis and provide the technical
basis for developing the RD to remediate contaminated sediments and riverbanks within the SIB.

On December 1, 2000, PHSS was listed on the National Priorities List due to concerns about
contamination in the riverbed sediments and the potential risks to human health and the
environment. The most widespread contaminants found at PHSS include polychlorinated
biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), and dioxins/furans. The vicinity and
boundaries of the SIB Project Area are shown on Figure 1-1.

In January 2017, EPA issued a Record of Decision (ROD) that presents the selected remedy for
the in-river portion of PHSS contamination. The selected remedy was chosen in accordance with
the Comprehensive Environmental Response, Compensation, and Liability Act, and to the extent
practicable, the National Contingency Plan.

EPA published an Explanation of Significant Differences (ESD) (EPA, 2019a) after completion
of a sitewide PDI (AECOM and Geosyntec, 2019). The ESD identified changes to the selected
remedy and the reasons for such changes. The changes did not fundamentally alter the remedy.
The ESD documented changes to the sediment cleanup levels (CULs) and shellfish target tissue
level for carcinogenic PAHs and updated the Remedial Action Level (RAL) for total PAHs for
areas of PHSS outside of the federal navigation channel. These updates were incorporated with
other errata to update ROD Table 17 in Errata #2 (EPA, 2020). These changes have minor
implications for RD within the SIB Project Area by potentially affecting the Sediment
Management Area (SMA) boundaries.

On January 20, 2021, certain Parties! and EPA voluntarily entered into an Administrative
Settlement Agreement and Order on Consent (ASAOC) (EPA, 2021a), to perform 100% RD work
within the PHSS SIB Project Area. This PDI Work Plan along with the source control Sufficiency
Assessment Report (SAR) provide an early foundation for the development of the RD.

! Parties to the Administrative Settlement Agreement and Order on Consent (ASAOC) are EPA and Daimler Trucks
North America LLC, Vigor Industrial LLC, Cascade General, Inc., and Shipyard Commerce Center LLC (collectively,
Respondent(s)); Maritime Administration, U.S. Coast Guard, U.S. General Services Administration, Bonneville
Power Administration, and U.S. Department of Defense (collectively, Settling Federal Agencies); and the state of
Oregon, acting by and through the Department of State Lands, the city of Portland, and the Port of Portland
(collectively, Settling Public Entities).

Swan Island Basin Remedial Design Group
Contract No. DT2002 1-1 May 2022



HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

1.1 PRE-DESIGN INVESTIGATION PURPOSE AND OBJECTIVES

The RD drives the data, survey, and analysis needs. The purpose of this PDI Work Plan is to:

e Determine what data and analysis are necessary to inform the RD;
e Identify and evaluate relevant, applicable, and existing data and analysis;
e Identify data gaps; and

e Propose an approach to collect the data and complete the analyses required to address
those data gaps and design the remedy.

At this early phase, planning the PDI requires the design team to begin with a conceptual RD based
on the remedial technology assignments for the selected remedy published in Appendix I of the
PHSS ROD (EPA, 2017a) as illustrated on Figure 1-2. The preliminary design concepts provide
an early basis to identify the specific data, surveys, and analysis needed to develop that design.

In addition to aligning with the specifications and requirements of the ROD, this PDI Work Plan
must be developed according to the principles and recommended sampling techniques described
in the Remedial Design Guidelines and Considerations document (EPA, 2021b). The PDI must
provide the information necessary to select remedial technologies identified in the ROD as
potentially applicable within the SIB Project Area. It also must include the information and
analysis necessary to demonstrate that the remedy will be robust, sustainable, and effective in the
context of the SIB including natural processes and human activities including vessel traffic,
waterway maintenance, and activities on the shoreline and adjacent uplands. The elements of the
RD concept and approach determine the data and analysis that is necessary. This work plan
identifies and qualifies applicable existing data and analysis that may be reliably used to inform
and support the design development. Data and analysis gaps are identified by comparing the
applicable existing data and analysis to the list of data and analysis needs determined by the
conceptual design. This PDI Work Plan identifies the scope of proposed data collection and
analysis to fill those data gaps and the proposed approach for each component of the investigation.

The ASAOC (EPA, 2021a) specifically identifies three applications of the PDI results that support
the development of the RD. Those specific applications are:

1. Refinement of SMAs.
2. Refinement of the conceptual site model (CSM).
3. Application of the technology application decision tree (Figure 1-3).

Each of these required applications aligns with and must be fulfilled by the approach presented in
this PDI Work Plan.

As part of developing this PDI Work Plan, the RD team used available sediment characterization
data collected since ROD publication in 2017 to prepare a preliminary refinement of the SIB SMA
boundaries presented in the ROD. This exercise was an essential step in evaluating the data gaps
and developing the proposed data collection plan for characterizing the spatial and vertical extent
of contaminants of concern (COCs) within the SIB Project Area. That refinement is presented

Swan Island Basin Remedial Design Group
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HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

within this PDI Work Plan. The same SMA boundary refinement exercise will be performed after
completion of the PDI per this work plan using the new sediment characterization data collected
in accordance with a Field Sampling Plan (FSP) (Appendix A) designed specifically for this

purpose.

The CSM presented in ROD Figures 3, 4, and 5 applies to the entire PHSS. The CSM fulfills an
essential purpose focused on identifying and describing, at a conceptual level, the critical elements
of the site that are relevant to COC sources, release mechanisms, transport and exposure pathways,
and ecological and human receptors. The CSM portrays these elements and how they relate and
interact with one another in the context of the site considering physical, chemical, and ecological
processes as well as human activities.

The SIB Project Area is physically distinct from the main river because most of the project area
falls within a backwatered slip that is not subject to the higher flow velocities and resulting forces
that transport sediments and COCs. These flows often substantially modify the physical
configuration of the riverbed and riverbanks. The SIB Project Area is physically more stable in
comparison to the main river. Refinements to the CSM as it specifically applies to the SIB Project
Area are necessary to ensure that the remedy will be effective and sustainable in the context of the
SIB and not subject to future recontamination. Section 2.2 of this PDI Work Plan presents initial
refinements to the CSM specific to the SIB Project Area. Multiple data collection efforts and
studies proposed for the PDI will provide the necessary information and analysis to further refine
the CSM and provide a quantitative analytical basis for applying the CSM to developing and
evaluating the RD in the applicable context. EPA’s 7-step data quality objective process for each
media will be utilized, as appropriate, throughout these efforts (EPA, 2006).

This PDI Work Plan will guide the collection of additional data and analysis necessary to apply
the technology application decision tree to determine the location and extent of each remedial
technology within the SIB Project Area. Figure 1-2 shows the delineated areas within the SIB
Project Area for application of various remedial technologies (e.g., dredging, capping, monitored
natural recovery [MNR], enhanced natural recovery [ENR], etc.). Figure 1-2 was generated by
applying the decision tree using existing available data at the time the ROD was published in 2017.
New data and analysis have become available since then, and this PDI Work Plan will guide
additional data collection and analysis needed to fully inform the RD. The new data used in
accordance with the decision tree will result in refinements to the technology applications with the
SIB Project Area. Specific information needed to inform the use of the decision tree includes but
is not limited to:

e Bathymetry and bank topography,
e Sediment chemistry (e.g., horizontal and vertical extent of COCs in sediments),
e Geotechnical characteristics of the riverbanks and sediments,

e  Groundwater upwelling through sediments,

e Porewater chemistry,

Swan Island Basin Remedial Design Group
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HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

e Navigation zones subject to maintenance dredging along with specified depth
requirements, and

e [ocation and condition of shoreline and in-water structures.

This PDI Work Plan will guide new data collection and analysis that will include substantial
updates to each of these information requirements necessary to apply the decision tree.

The overarching objective of this PDI Work Plan focuses on compiling a complete body of data
and analysis to fully inform the development and evaluation of a RD for a sustainable and effective
remedy for the SIB Project Area. Within that guiding objective, other specific objectives are used
to guide the planning and implementation of the PDI to ensure this primary goal is met. Those
objectives are listed below.

1. Define the specific data and analysis needs required to fully inform the design
development and evaluation based on a conceptual design approach and strategy
consistent with the ROD.

2. Ensure that the data and analysis needs are sufficient to support the three applications
specifically required in the ASAOC for SMA refinement, CSM refinement, and effective
use of the technology application decision tree (Figure 1-3).

3. Compile and evaluate existing available data and analysis relevant to the defined data and
analysis needs as determined by the design and required applications.

4. ldentify data gaps by comparing what is needed to what is available.

5. Develop a work plan to guide the collection of new data and the completion of new
analyses to address the data gaps.

1.2 SWAN ISLAND BASIN PROJECT AREA DESCRIPTION

The SIB Project Area is the active cleanup area between approximately River Mile (RM) 8.1 and
RM 9.2 on the northeast side of the Willamette River (Figure 1-2). The SIB Project Area is
approximately 1.1 miles in length, 117 acres in size, and includes riverbanks from top of the bank
to the river.

The upland areas surrounding the SIB Project Area include approximately 588 acres of mostly
impervious area with primarily light industrial uses (Figure 1-4). The SIB Project Area receives
discharges from city of Portland outfall basins M-1, M-2, M-3, S-1, and S-2; six Port of Portland
outfall basins; and multiple private outfalls at shoreline properties.

Section 2.0 includes a more detailed description of the project area, site conditions, and
background. Additional information on the in-water and upland site characteristics in the SIB
Project Area is included in the June 2021 SAR (Hydrogeologic, Inc. [HGL], 2021).

1.3 CONCEPTUAL REMEDIAL DESIGN ELEMENTS

The application of the remediation technology process will demonstrate compliance with the EPA
ROD technology application decision tree and the design requirements found in ROD Section

Swan Island Basin Remedial Design Group
Contract No. DT2002 1-4 May 2022



HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

14.2.9. The application of the specific Remedial Actions (RAs) of dredging and capping will be
based on the locations of RAL and principal threat waste (PTW) exceedances relative to river
regions. The selected remedy identified in the ROD for the SIB Project Area designates
approximately 117 acres for active remediation and approximately 6 acres of MNR technology
(Figure 1-2). The final combination of active remedial technologies and MNR technology, and the
sediment volumes and acreages associated with each remedial technology will be determined
during the RD in coordination with EPA. Each remedial technology corresponds to an element of
the RD. The following sections describe each RD element in the context of the SIB Project Area
and identify the types of data and analysis necessary to support development and evaluation of the
design. Section 3.0 summarizes existing applicable data and analysis and identifies data gaps based
on what is needed to design the remedy. Section 4.0 proposes data collection and engineering
studies that will address those data gaps. Each proposed data collection effort or study will be
applied to one or more elements of the RD, and the linkages are mapped in the following
discussions for each remedial technology. Information about future land uses is a necessary
component when collecting data for the evaluation of the application of each technology.

1.3.1 Sediment Dredging via Future Maintenance Dredging in the Navigation Channel

Sediment dredging via future maintenance dredging is proposed for the western (downstream)
portion of the interior lagoon of the SIB Project Area. This remedial technology considers the
future navigation depth requirement and specifies either dredging or dredging combined with
capping to accommodate that future navigation depth and ensure sufficient depth to accommodate
post-remedial maintenance dredging. The U.S. Army Corps of Engineers (USACE) designates and
maintains the -50' Federal Navigation Channel and the channel does not extend into the SIB
(Figure 1-1). However, it is acknowledged that the western portion of SIB is subject to
coordination with both USACE and EPA to ensure that the slopes and depths are suitably
compatible. The entirety of the SIB Project Area is located outside the Federal Navigation Channel
and is therefore not subject to the specified future maintenance dredging depths associated with it.
Navigation depth requirements within the SIB Project Area represent a critical data gap that will
be addressed as part of the proposed PDI. Note that the western portion of the site adjacent to the
navigation channel is anticipated to be remediated using ENR, so the remedy is unlikely to result
in significant changes in slope or depth in this part of the project area.

Designing and evaluating this element of the RD will require the following data and analysis:

Current and future navigational use of the waterway and associated depth requirements,
Bathymetry,

Sediment characterization of vertical and horizontal distribution of COCs,

Condition assessment of adjacent shoreline structures,

Geotechnical analysis of adjacent submerged slopes and bank slopes,

Distribution of debris and utilities within and adjacent to the dredge area, and
Hydrodynamics and sediment dynamics analysis.

Swan Island Basin Remedial Design Group
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HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

1.3.2 Sediment Dredging

The ROD specifies sediment dredging outside the future maintenance dredging zone for only a
small portion of the SIB Project Area. The data needs for sediment dredging are the same as those
listed for dredging via future maintenance dredging except for navigation depth requirements.

1.3.3 Sediment Dredging with Sediment Capping

The ROD specifies sediment dredging with sediment capping together for limited portions of the
SIB Project Area near the head of the lagoon and along the Mocks Bottom shoreline near the
northeast end of the project area. Dredging with capping is applied where surface concentrations
are too high for ENR to be protective and where contamination extends to a depth greater than
what could be feasibly removed (for example, as limited by adjacent slopes, adjacent structures).
Although sediment dredging is specified for limited portions of the SIB Project Area, application
of the remedial technology decision tree (Figure 1-3) may result in applying this technology within
portions of the zone slated for sediment dredging via future maintenance dredging in the navigation
channel. That result will depend on the relation between required navigation depth and the vertical
extent of contamination.

Designing and evaluating this element of the RD will require the following data and analysis:

Current and future navigational use of the waterway and associated depth requirements,
Bathymetry,

Sediment characterization of vertical and horizontal distribution of COCs,
Condition assessment of adjacent shoreline structures,

Geotechnical analysis of adjacent submerged and bank slopes,
Geotechnical analysis of bedded sediments to assess settlement under a cap,
Distribution of debris and utilities within and adjacent to the dredge area,
Hydrodynamics and sediment dynamics analysis,

Evaluation of cap effectiveness,

Porewater upwelling locations

Porewater chemistry, and

Evaluation of cap stability.

1.3.4 Sediment Capping

The ROD specifies sediment capping within the SIB Project Area near portions of the shoreline
along Mocks Bottom and Swan Island and around in-water structures at the end of the Swan Island
peninsula. Sediment capping may be applied strategically to provide a protective remedy close to
and under in-water structures where COC concentrations are too high for effective application of
ENR and other active remedial technologies (e.g., dredging) would not be feasible or compatible
with shoreline structures or adjacent slopes due to structural or geotechnical concerns.

Designing and evaluating this element of the RD will require the following data and analysis:
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Bathymetry and topography,

Sediment characterization of horizontal distribution of COCs,

Condition assessment of adjacent shoreline structures,

Geotechnical analysis of adjacent submerged slopes and bank slopes,
Geotechnical analysis of bedded sediments to assess settlement under a cap,
Hydrodynamics and sediment dynamics analysis,

Evaluation of cap effectiveness,

Porewater upwelling locations,

Porewater chemistry, and

Evaluation of cap stability.

1.3.5 Enhanced Natural Recovery

ENR is specified within portions of the SIB Project Area along the Mocks Bottom shoreline
waterward and adjacent to MNR areas. ENR is also specified for an approximately 12-acre area at
the mouth of the SIB lagoon within the transitional zone between the main river and the SIB. ENR
is commonly applied where surface sediment COC concentrations are relatively low, but natural
processes (e.g., sediment deposition and mixing) proceed too slowly to rely on MNR to meet
remedial goals. ENR relies on placement of a specified thickness of clean, typically sandy material
that effectively dilutes surface concentrations of COCs and reduces exposure for ecological and
human receptors. Designing and evaluating this element of the RD will require the following data
and analysis:

e Bathymetry,
e Sediment characterization of horizontal distribution of COCs, and
e Hydrodynamics and sediment dynamics analysis.

While the ROD technology application decision tree identifies ENR as the selected technology for
areas within the project area that are outside of the SMA, the results of specific, approved sampling
locations and parameters compared to applicable CULs will be the basis for determining which
specific locations will be subject to ENR and which specific locations will be subject to MNR.
Criteria that will be used to specify locations for ENR are summarized as follows:

e Located outside the SMA but within the project area;

e COC concentrations in surface sediments exceed CULs but are less than RALSs; and

e Sediment deposition occurs at too slow a rate for MNR to be protective. Threshold rate
will be determined as part of the sediment transport modeling analysis.

1.3.6 Monitored Natural Recovery

MNR is specified within limited shallow areas along the head of the SIB lagoon and along the
Mocks Bottom shoreline. MNR is a passive component of the remediation approach that relies on
natural processes, generally related to sediment dynamics, to attenuate relatively low levels of
COCs. MNR is often specified in areas where an active remedy could impact aquatic habitat as a
means of minimizing such impacts. While MNR does not require design, there are data and
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analysis requirements relevant to evaluating the effectiveness of MNR as a component of the
remedy. Those data and analysis needs are:

e Sediment deposition rates;
e Analysis of sediment resuspension, transport, and deposition; and
e Habitat conditions survey.

1.4  PDI WORK PLAN ORGANIZATIONAL OVERVIEW

This section provides a brief overview of the organization of this PDI Work Plan.

Section 1.0 presents an overall introduction including a clear purpose statement for this work plan
and a description of the approach and strategy for planning and conducting the PDI so that it results
in the data and analysis necessary to develop an effective and sustainable RD.

Section 2.0 provides an overview of existing conditions including a discussion of the site
background and history; a description of the present-day site layout, land use, and activities in and
around the SIB waterway; and a discussion of the CSM and its application to the specific context
in the SIB Project Area.

Section 3.0 documents the data gap analysis. Data gaps were determined by:

e Identifying the information necessary to support the RD,
e Assessing available data and analysis for applicability, and
e Comparing what is needed to what is available and applicable.

Where appropriate and helpful, summary tables are used to show side-by-side comparisons of
these steps. The data gap analysis is organized by specific technical categories relevant to different
elements of the design including both design development and design evaluation. Data gaps
identified in the SAR (HGL, 2021a) are integrated with the data gaps identified for design.

Section 4.0 proposes the approach to addressing the identified data and analysis gaps. The
proposed data and analysis work plan is organized by the same categories of data collection and
analysis used in Section 3.0 so that the parallel structure allows for easy reference between those
sections.

Section 5.0 presents the PDI Management Plan that proposes how the performing Parties and the
RD team will manage implementation of the PDI and documentation of the results in coordination
with EPA.

Section 6.0 proposes a preliminary schedule for the individual technical deliverables that will
document the results of the PDI.

Section 7.0 documents the references cited throughout this PDI Work Plan.
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1.5 SUPPORTING DOCUMENTS FOR THIS PDI WORK PLAN

The supporting planning documents, including the FSP, Quality Assurance Project Plan (QAPP),
Health and Safety Plan (HASP), and Emergency Response Plan (ERP) are included as appendices.

This PDI Work Plan is supported by the essential planning documents listed below. These
documents were developed according to EPA guidance and in compliance with the requirements
specified in the ASAOC (EPA, 2021a).

e Appendix A, Field Sampling Plan—The FSP supports the PDI sampling within the SIB
Project Area and the SIB Upland Area and provides details for field sampling locations
and procedures for the planned PDI project tasks. The FSP also addresses the field data
collection needs identified in the SAR (HGL, 2021a) to inform the evaluation of potential
recontamination.

e Appendix B, Quality Assurance Project Plan—The QAPP provides quality control
(QC) elements to satisfy the data quality objectives for each task specified in this PDI
Work Plan. The protocols established in the QAPP are necessary to ensure the data
generated is of a sufficient quality to support development of valid conclusions. EPA’s
7-step data quality objective process for each media will be applied, as appropriate, in
this plan (EPA, 20006).

e Appendix C, Health and Safety Plan—The HASP identifies and describes physical,
chemical, and biological hazards relevant to each planned field task, and provides hazard
mitigation techniques to address these hazards.

e Appendix D, Emergency Response Plan—The ERP will be used in the event of an
accident or emergency during PDI fieldwork.

1.6 IMPORTANT DEFINITIONS
The following important definitions are used in the PDI for PHSS SIB Project Area:

Cleanup Levels (CULSs) are “the long-term contaminant concentrations that need to be achieved
by the remedy to meet RAOs [remedial action objectives]” (EPA, 2017a). CULs were established
in the ROD for multiple media and COCs based on human and ecological risk thresholds,
applicable or relevant and appropriate requirements, and background concentrations (in sediment
only). For riverbank soil or sediment, when risk-based CULs were less than background
concentrations for a given contaminant, background concentrations were selected as the CUL.
PHSS CULs are based on Errata #2 Table 17 of the PHSS ROD (EPA, 2020).

Contaminants of Concern (COCs) are contaminants that "contribute a significant amount of risk
to the human and ecological receptors evaluated" (EPA, 2017a). The focused COCs are those of
highest prevalence, toxicity, and significance at PHSS and consist of PCBs, PAHs, dioxin/furans,
and DDx. The focused and additional COCs are listed in Table 21 of Appendix II of the PHSS
ROD (EPA, 2017a), updated in the ESD (EPA, 2019a).

Swan Island Basin Remedial Design Group
Contract No. DT2002 1-9 May 2022



HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

Recontamination Potential Chemicals (RPCs) are the chemicals that pose a risk of
recontamination in the SIB Project Area and were identified by screening existing surface sediment
data against PHSS CULs. RPCs will be determined by a screening process to be documented in
the final SAR. RPCs will be based on an assessment of all available sediment, riverbank,
groundwater, and stormwater data screened against the applicable ROD Table 17 CULs as
modified by the 2019 ESD and the 2020 Errata #2 memorandum, and ROD Table 21 RALs and
PTW thresholds.

Remedial Action Levels (RALSs) are contaminant-specific sediment concentrations specified for
the focused COCs in Table 21 of Appendix II of the PHSS ROD (EPA, 2017a). RALs are used to
determine where active remediation is required. RALs in the SIB Project Area are higher than
sitewide values for RALs in nearshore areas because the SIB Project Area is outside of the
navigation channel. For the purposes of this document, RALs will refer specifically to those
applicable to the SIB Project Area and these sitewide RALs in ROD Table 21 apply to the SIB
Project Area.

Principal Threat Waste (PTW) is mobile and/or toxic source material containing hazardous
substances. PTW thresholds are based on a 10-3 risk level (highly toxic), except for not reliably
contained PTW (chlorobenzene and naphthalene or the non-aqueous phase liquid PTW and may
require treatment prior to disposal). PTW thresholds are listed in Table 21 of Appendix II of the
PHSS ROD, updated in the ESD (EPA, 2017a; EPA, 2019a).

Sediment Management Areas (SMAs) are the regions of PHSS in which RAL and/or PTW
threshold values are exceeded. The term is defined in the ROD as "areas where containment or
removal technologies were considered to immediately reduce risks upon implementation [and]
where natural recovery is not occurring or is not likely to be effective in reducing concentrations
of COCs within a reasonable time frame ... the presence of PTW and in-situ treatment areas for
PTW were used to delineate SMAs [and] the FS (Feasibility Study) alternatives were developed
using focused COCs" (EPA, 2017a). Further, per EPA's Remedial Design Guidance and
Considerations document, "a SMA will be delineated by surface and subsurface contamination
above RALs and principal threat waste (PTW) thresholds" (EPA, 2021Db).
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2.0 EXISTING CONDITIONS OVERVIEW

PHSS extends along 9.9 miles of the lower Willamette River in Portland, Oregon, from RM 1.9 to
RM 11.8. EPA listed PHSS on the National Priorities List in December 2000. A Remedial
Investigation (RI) and FS were performed between 2001 and 2016 (EPA, 2016a; EPA, 2016b). On
January 3, 2017, EPA issued a ROD selecting a remedy to be implemented for long-term cleanup
of PHSS (EPA, 2017a). However, because the data utilized to develop the RI/FS and ROD were
up to 20 years old, the ROD explicitly called for a post-ROD sampling effort to evaluate and update
conditions prior to the development of the RD. EPA has approved data collected since the ROD
as part of the PHSS PDI and Baseline Sampling Study (AECOM and Geosyntec, 2019). The data
from this Portland Harbor-wide PDI will be used in the development of the RD to refine SMAs,
select appropriate remedial technologies, and identify uncontrolled sources of recontamination for
the SIB. For all relevant media, a summary will be included that contains the nature and extent of
COC contamination, contamination sources, and migration pathways.

Existing conditions within the SIB Project Area and its surroundings provide context for
understanding and applying existing data and analysis and identifying additional data needs to
support development of the RD. The SIB Project Area is described below with high-level
descriptions of the waterway and riverbanks, in-water and shoreline activities, upland properties
in the project area vicinity, and a brief overview of site development history. Preliminary
refinements to the CSM are presented and discussed to anticipate and guide portions of this PDI
Work Plan that will be applied to refining the CSM so the RD will be sustainable and effective
within the context of natural processes and human activities in and around the SIB Project Area.

The Willamette River provides critical habitat for fish, wildlife, aquatic and terrestrial plants and
birds, and supports several endangered salmon runs as stated in the ROD. The Willamette River is
important to many Native American tribes. Six federally recognized tribes are party to the 2001
Memorandum of Understanding established by EPA after listing PHSS on the National Priority
List as described in ROD Section 1 (EPA, 2017a). Tribes maintain rights through Treaties with
the United States to hunting, fishing, and certain gathering activities. The history of tribal presence
in the region and within the PHSS site indicates there may be cultural and archeological resources
within the project area. The archaeological survey conducted during the RI/FS will be utilized to
highlight areas of interest in the SIB for consideration when developing the RD.

2.1 SWAN ISLAND BASIN PROJECT AREA

The SIB Project Area (Figure 1-2) is the active cleanup area between approximately RM 8.1 and
RM 9.2 on the northeast side of the Willamette River in Portland, Oregon. The SIB Project Area
is approximately 1.1 miles in length and 117 acres in size. Within the SIB Project Area boundaries,
the RD will address contaminated sediments in the riverbed and contaminated soils on erosion-
prone riverbanks extending to the top of the bank.

The SIB Project Area is bounded by uplands of Swan Island and Mocks Bottom to the southwest
and northeast, respectively, and by dredge fill at the head of the basin. Except for slopes along the
riverbanks, land surface with the SIB Project Area is generally flat, with elevations of about 30 to
40 feet (ft) NGVD29. Land uses within and adjacent to the SIB Project Area consist of light and
heavy industrial uses and commercial uses (Figure 1-4). Mixed (residential/commercial) and
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residential only land uses are located outside but in close vicinity to the SIB Project Area. The SIB
is an active navigable industrial waterway, and the shoreline hosts many structures supporting light
and heavy industrial activities.

2.1.1 Waterway and Riverbanks

The SIB is a quiescent waterway that is backwatered from the main Willamette River Channel.
Currents within the interior of the SIB move slowly in response to daily tidal cycles and during
flooding events when rising river levels raise the water elevation with the SIB. The interior
waterway is approximately 1 mile long and 650 ft wide. Typical water depths within the SIB range
from 20 to 35 ft with shallowest depths in the interior of the lagoon and deepest areas located at
the transition to the main river channel downstream of the end of the Swan Island Peninsula. The
SIB is a freshwater waterbody, but it is influenced by daily tides that cause water surface elevation
to vary typically over a 3- to 4-ft range with a maximum range of approximately 6 ft.

The riverbanks within the SIB are predominantly armored with riprap or protected from erosion
by bulkheads or other shoreline structures. The SIB lagoon is roughly rectangular in shape, and
the shoreline in its entirety was constructed by fill placement and other modification that occurred
over several decades. The shoreline at the head of the lagoon includes a sandy beach with sparse
vegetation, and there are vegetated and bare soil banks in a more natural condition along a larger
portion of the Mocks Bottom shoreline.

2.1.2 In-water and Shoreline Activities

The waterway within the SIB Project Area supports commercial/industrial, recreational, and
government vessel traffic related to the ongoing uses of the shoreline. Shoreline facilities support
light and heavy industrial uses, vessel mooring, U.S. Coast Guard operations, and public access.

2.1.3 Upland Properties

Upland areas around the SIB Project Area that discharge stormwater runoff to the SIB include
approximately 588 acres of mostly impervious area with primarily light industrial uses
(Figure 1-4). Stormwater discharges from these upland areas to the SIB from five city of Portland
municipal outfall basins (M-1, M-2, M-3, S-1, and S-2), six Port of Portland outfall basins, as well
as multiple private outfalls (Figure 1-4).

2.1.4 Site Development History

The SIB was historically part of the main channel of the Willamette River and Swan Island was
not connected to the shoreline area known as Mocks Bottom. First explored by Lewis and Clark
in 1806 and originally charted as Willow Island, Swan Island was awarded to Lemuel Hendrickson
as one of four pioneer land claims in the Portland area in the 1840s (Oregon Department of
Environmental Quality [ODEQ], 2016). A natural bar repeatedly formed at the island, which
required maintenance dredging from the 1870s through 1920s to keep the ship channels open
(Oregon Historical Society [OHS], 2014). The main river channel flowed east of the island
adjacent to the marshy lowlands of Mocks Bottom, curving into the base of the high bluff, above
which is Mock’s Crest.
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In 1922, the Port of Portland had acquired Swan Island (ODEQ, 2016) and received approval in
1927 to close the main navigation channel creating a lagoon or basin (OHS, 2014). The Port of
Portland developed Swan Island beginning in 1923, when the main navigation channel of the
Willamette River was relocated to the west side of the island. River sediments dredged as part of
the project were deposited on Swan Island to raise the surface elevation and construct a causeway
connecting the island to the eastern shore of the river. This allowed industrial development of the
island as Portland’s first municipal airport.

The Mocks Bottom area also was subsequently filled with dredge fill for industrial development.
Figure 2-1 shows the fill history. By 1946, most of Swan Island had been developed and most of
the Mocks Bottom area had been filled (Maul Foster and Alongi, Inc., 2009; Bridgewater Group,
Inc. [Bridgewater], 2011). The Port of Portland estimated that more than 13 million cubic yards of
dredged material was placed in the 1920s and 1930s to create commercial and industrial space
from the former Mocks Bottom marshlands (Engineering World, 1920). Since initial development
of Swan Island and Mocks Bottom, additional placement of dredge fill has periodically occurred,
including between about late 1950s and 1960s in the Mocks Bottom area and to create the
southwest part of Swan Island, and in 1984 when about 4.8 million cubic yards of dredge material
was placed at the head of the basin.

By 1940, the airport outgrew the island and was relocated, and Henry Kaiser’s ship building
operations began and continued throughout World War II (OHS, 2014). Temporary housing for
workers was built on Swan Island and in Mocks Bottom for the workforce that built T2 Tankers
between 1942 and 1945 (ODEQ), 2016). Kaiser continued to perform work at the shipyard between
the end of the war and 1947. Consolidated Builders reportedly conducted ship dismantling post-
war between 1947 and 1949 (ODEQ, 2016).

After the war, the Port of Portland acquired the shipyard from the United States and made it
available for use by local ship repair companies, increasing the industrial manufacturing, shipping,
and transportation focus of the area in the 1950s (City of Portland, 2013b). Heavy industrial uses
continue at the Portland Shipyard on Swan Island (Figure 1-4). The Mocks Bottom area was
developed for light industrial and commercial use in the 1960s through the 1990s (City of Portland,
2013b).

2.2 SWAN ISLAND BASIN CONCEPTUAL SITE MODEL

The CSM presented in ROD Figures 3, 4, and 5 applies to the entire PHSS. The CSM fulfills an
essential purpose that centers on identifying and describing, at a conceptual level, the essential
elements of the site that are relevant to COC sources, release mechanisms, transport and exposure
pathways, and ecological and human receptors. The CSM portrays these elements and how they
relate and interact with one another in the context of the site considering physical, chemical, and
ecological processes as well as human activities. Refinements to the CSM as it specifically applies
to the SIB Project Area are necessary to ensure that the remedy will be sustainable and effective
in the context of the SIB and not subject to future recontamination.

The SIB Project Area is physically distinct from the main river because most of the project area is
a backwatered slip that is not subject to the higher flow velocities and resulting forces that transport
sediments and COCs and substantially modify the physical configuration of the riverbed and
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riverbanks. The SIB Project Area is physically more stable in comparison to the main river.
Sediment deposition and accumulation proceeds slowly, while currents and other physical
processes are broadly too weak to physically alter the riverbed within most of the SIB Project Area.
While the riverbed and riverbanks within the SIB Project Area are typically not subjected to
scouring forces from river currents (Coast & Harbor Engineering, 2013), like those in the main
river, waves generated by vessel traffic in the lagoon likely mobilize sediment and potentially
cause erosion in riverbank locations not protected by structure or armoring. The majority of the
lagoon is privately owned; however, there is public access via a beach and boat ramp at the head
of the lagoon. The distinct physical attributes of the SIB affect the relations and relative effects of
many elements of the CSM in comparison to the main river and other parts of PHSS.

Multiple data collection efforts and studies proposed as part of the PDI will provide the necessary
information and analysis to further refine the CSM and provide a quantitative analytical basis for
applying the CSM to developing and evaluating the RD in its applicable context. Initial
refinements to the CSM specific to the SIB Project Area are identified and described below along
with their implications for development of the RD.

2.2.1 Quiescent Backwater Conditions are Prevalent Within SIB

During peak flow conditions in the river, as well as during periods of low flow that result in
maximum tidal exchange, current velocities within the SIB interior are typically less than 0.1 ft
per second. Current velocities are larger in the mouth of the SIB between the navigation channel
and the shipyard, reaching up to roughly 1 ft per second, and can exceed 1 ft per second in the
main channel (Coast & Harbor Engineering, 2013). The waterway is backwatered by the main
river water surface elevations and subject to freshwater tidal influence and water surface elevations
that rise and fall with variable flood stages. During flood stages, the SIB does not convey flood
flows moving in the main river because it is a backwater channel. Even during large flood events,
the interior of the SIB remains quiescent, with river flow-induced current velocities less than
0.1 ft per second (Coast & Harbor Engineering, 2013).

2.2.2 Natural River Sediment Deposition and River-Induced Scour are Limited by Low
Energy Hydrodynamics in the SIB Interior

Quiescent river flow conditions in the SIB interior result in low sediment deposition rates (neutral,
between -2.5 to +2.5 centimeters per year), as demonstrated by comparison of hydrographic
surveys from both 2002 to 2009 and from 2009 to 2018 (AECOM and Geosyntec, 2019). Riverbed
scour due to river currents alone is likely negligible, based on observed small current velocities
and modeled currents less than 0.1 ft per second (Coast & Harbor Engineering, 2013). While river-
induced sediment mobilization is limited, some degree of localized sediment mobilization,
resuspension, and scour likely result from vessel traffic within the SIB. However, transport of these
sediments is also likely to be limited due to low ambient current speeds.

2.2.3 The Mouth of the SIB is a Physical Process Transition Zone

With respect to both hydrodynamics and sediment dynamics, the mouth of the SIB is a transition
zone between the higher flow velocities and sediment transport rates prevalent within the main
river and the quiescent conditions typical of the interior of the lagoon. This transition zone is
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limited to a discrete definable area, and it may be used to determine the extent to which sediment
may be exchanged between the main river and the SIB Project Area. Comparison of bathymetric
surveys showed that sediment deposition may be as much as 1.5 ft over 10 years within the
transition zone (Geosyntec, 2019).

2.2.4 Stormwater Outfalls are the Primary Connected Pathway from Upland Sources to
SIB Sediments

There are five city of Portland municipal stormwater system outfalls that discharge to the SIB
Project Area. Those outfalls drain most of the surrounding upland area in Mocks Bottom and Swan
Island. A much larger number of private outfalls with small drainage areas convey stormwater
runoff from private properties along the margins of the waterway. The majority of the SIB upland
is privately owned; however, there is public access via a beach and boat ramp at the head of the
lagoon. The CSM published in the ROD (EPA, 2017a) identifies eight final release mechanisms
that were evaluated as potential recontamination transport pathways between the upland source
areas and SIB sediment in the SAR (HGL, 2021). That evaluation applied existing data to compare
the relative magnitude of the potential future COC loading to SIB via each transport pathway. That
analysis concluded that based on potential loading, stormwater discharges to SIB were the primary
connected pathway between upland sources and SIB for potential recontamination of SIB
sediments. This finding applies to future recontamination, and the relative importance of
contaminant transport pathways under past conditions was likely different. The SAR determined
that stormwater is not the only potential pathway for recontamination. The findings in the SAR are
preliminary and based on existing data. This analysis will be revisited when the SAR is updated
after the PDI data collection efforts address the data gaps identified in the SAR.

2.2.5 Dredging History Informs Interpretation and Application of Sediment
Characterization Data

Understanding the history of dredging within the SIB Project Area is necessary to interpret
sediment characterization data and apply it to the RD. In 1923, the Port of Portland began to
relocate the main navigation channel of the Willamette River from the east side of Swan Island to
the west side. In 1927, a causeway of filled land was built between Mocks Bottom and Swan
Island, closing off the channel and creating a still-water basin. Following the closing of the SIB,
dredging occurred as part of upland development. For example, in the early 1940s, shipways were
dredged to create a dry dock basin. Major dredging occurred in the SIB in the 1940s through the
1970s.

The Lower Willamette Group compiled dredge information, including dredge areas, depths, date,
and volume in the Lower Willamette from 1980 through 2001 as documented in Table 3-3 and
Map 2-2 of the 2004 Programmatic Work Plan (Integral et. al., 2004) and GIS file metadata. The
Lower Willamette Group reported the following dredging events in SIB:

1981, Dry Dock 3 maintenance;

1985, Berth 315 maintenance;

1985, Berths 301 to 305 maintenance;
1986, Berths 306 to 308 maintenance; and
1992, Dry Docks 1 and 4 maintenance.
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Most recently, Vigor Industrial, LLC (Vigor) dredged and capped sediments at the dry dock basin
north of Pier D in July 2015 to accommodate the Vigorous dry dock. Records for the shipyard
from 1981 to present are well researched and documented in LWG work. However, specific
dredging information is not available prior to the 1970s for the SIB and may not be complete for
non-shipyard facilities.

2.2.6 Waterway Uses Determine Navigation Requirements

The waterway within the SIB Project Area supports a wide range of vessel traffic related to the
ongoing uses of the shoreline. The shoreline facilities support light and heavy industrial uses,
vessel mooring, U.S. Coast Guard operations, and public access. The current and future
navigational needs for the SIB waterway are not clearly specified or documented, but they are
determined by the current and future uses of the waterway associated with the collective shoreline
properties. Maintenance dredge depths are specified for the Federal Navigation Channel
maintained by USACE. That Federal Navigation Channel is located within the main Willamette
River channel throughout much of PHSS as depicted on Figure 1-1, and it does not extend into the
SIB Project Area. Navigation depth requirements within the SIB lagoon are not specified as part
of the Federal Navigation Channel, and the current and future navigation depth requirements for
the SIB Project Area are a data gap.
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3.0 DATA GAP ANALYSIS
The data gap analysis was completed following the approach outlined in Section 1.0:

(1) Identify the data and analysis needed, based on the conceptual design approach and
strategy, to inform the development and evaluation of a RD for a sustainable and effective
remedy;

(2) Compile and evaluate available applicable data and analysis aligned with the specified
data and analysis needs; and

(3) Identify data and analysis gaps based on the comparison of what is needed to what is
available.

All collected data and technical information will be based upon the need for this data and technical
information required to support the evaluation with the appropriate level remedy compliant with
the Remedial Design Guidance and Considerations document (EPA, 2021b).

The data gap analysis is organized by categories of data and analysis needed to develop and
evaluate the design. Each sub-section that follows contains a summary of the data required, data
available at the time of this report, and data gaps that were identified as needing to be addressed
as part of the PDI. The following types of data were considered for use on the project:

Surface/Subsurface Sediment Contaminant Concentrations
Porewater Upwelling Locations

Stormwater Discharge

Riverbank Characterization

Bathymetry and Topography

Geotechnical Site Characterization

Shoreline and Overwater Structures and Activities
Existing Utilities and Debris

Hydrodynamics and Sediment Dynamics

Flood Impact Evaluation

Habitat Conditions

SE0XNN RN~

—_ O

3.1 SURFACE/SUBSURFACE SEDIMENT CONTAMINANT CONCENTRATIONS

Surface and subsurface sediment RAL and PTW exceedances define SMAs in PHSS. For RM 8.5E
overall, total PCBs, 2,3,7,8-tetrachlorodibenzo-p-dioxin, and 1,2,3,7,8-pentachlorodibenzo-p-
dioxin (PeCDD) RAL exceedances define the ROD SMA in the SIB Project Area (EPA, 2017a).
In addition to the 2017 ROD, additional surface and subsurface samples have been collected as
part of the following investigations:
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e Kleinfelder, 2015. Sediment Sampling Data Report, Portland Harbor, Portland, Oregon.
Prepared for de maximis inc. 1 June.

e Geosyntec, 2016. Sediment Sampling Data Report, Swan Island Lagoon, Portland,
Oregon. Prepared for The Marine Group, LLC and BAE Systems San Diego Ship Repair,
Inc. August 12.

e AECOM and Geosyntec, 2019. PDI Evaluation Report, Portland Harbor Pre-Remedial
Design Investigation and Baseline Sampling. Prepared for United States Environmental
Protection Agency, Region 10.

e Pacific Groundwater Group, 2019. Surface and Subsurface Sediment Field Sampling and
Data Report, Swan Island Lagoon, Portland Harbor Superfund Site. Prepared for Daimler
Trucks North America LLC (DTNA).

e Pacific Groundwater Group, 2019. Surface and Subsurface Sediment Field Sampling and
Data Report, Swan Island Lagoon, Portland Harbor Superfund Site. Prepared for de
maximis, inc.

These samples are depicted on Figures 3-la to 3-1d, except the Kleinfelder data, and show
generally good surface spatial coverage within the ROD SMA boundary with less coverage at the
mouth and along the northern Mocks Bottom boundary. EPA has not accepted the data set from
the Kleinfelder investigation in 2015 and the RD will not rely on that data. All sediment sample
locations shown on Figures 3-1a to 3-1d are presented in Table 3-1, including individual sample
results for each COC, sample identifications, sample dates, sample depths, and data qualifiers.
Note that future maintenance dredge (FMD) areas portrayed on Figures 3-1a to 3-1d differ from
what was shown in the ROD, and EPA has not yet accepted these areas for use in the RD. Section
2.2.6 of this PDI Work Plan identifies current and future navigation depth requirements for the
SIB Project Area as a data gap. The approximate FMD areas shown in Figures 3-1a to 3-1d are
preliminary and based on preliminary information provided by a subset of the shoreline property
users. The FMD areas that will be used to inform the RD will be mapped based on the results of
the proposed facility owner/operator interviews, which will include a survey of waterway users
(see Section 4.11.2 of this PDI Work Plan). Any revisions to the map of FMD areas will be reported
to EPA in the PDI Evaluation Report and subject to EPA review and acceptance prior to using
them to inform technology applications and RD development.

The data gap analysis method for both surface and subsurface sediment data gaps overlay a 150-
by 150-ft grid with existing sediment data and identifies grid cells that lack data (Figures 3-2 and
3-3). The 150-ft spacing is consistent with the spacing described in Remedial Design Guidelines
and Considerations (EPA, 2021b) and the grid spacing used in the RM9W and Willamette Cove
project areas, and effective spacing in the Terminal 4 project area. Table 3-2 presents a summary
of existing source documents for surface and subsurface sediment contamination concentrations
and identifies data gaps.

Proposed sediment samples would address identified sediment data gaps to meet the following
three goals:

Swan Island Basin Remedial Design Group
Contract No. DT2002 3-2 May 2022



HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

e Update the horizontal and vertical extent of contamination within the SIB Project Area,
e Refine the SMA footprint and technology assignments in the SIB, and
e Delineate the extent of PTW.

In addition to characterizing the extent of sediment contamination, sediment chemistry must be
characterized to evaluate the potential for short-term contaminant releases during dredging
operations. That evaluation is typically informed by dredge elutriate testing, which would require
bulk sediment samples.

3.1.1 Surface Sediment Contaminant Concentrations

Additional data is required to define the SMA as the basis of RD. Surface sediment data gaps will
be filled to delineate the SMA boundary in several locations where data is not complete. These
“step out” data gaps are defined grid cells that overlap or border the SMA boundary but lack any
existing surface sediment sample data. The FSP (Appendix A) provides additional detail regarding
sample locations, collection procedures, and analysis.

Figure 3-2 presents surface samples that have been collected in the SIB SMA overlain by a 150-t
square grid. This figure shows that of the 70 grid cells that define the ROD SMA border, 47
(67 percent) have existing data. The 29 “step out” data gaps will be targeted for sampling to
provide a basis for refining the SMA boundaries. The proposed surface samples are located within
grid cells using judgement to achieve approximate 150-ft spacings.

The sampling plan shown on FSP Figures 4-3 and 4-4 will address COC-specific data gaps. The
boundary of the ROD SMA including step-outs and targeted sampling where buried and post-
RI/FS exceedances have been identified. The top interval of cores will be archived, and some of
these may be necessary to fill in COC-specific data gaps. These potential data gaps are listed in
Section 4.2.2 of the FSP and will be determined on a case-by-case basis after the initial round of
sample results are received to meet 150-ft spacing along the SMA boundary for each COC. EPA
may be consulted for review on the necessity of analyzing archived material in some cases. The
proposed analytical schedule includes 3 weeks for lab analysis following sample receipt, followed
by 3 weeks for data validation. Upon receipt of validated data, the data will be reviewed within 60
days and recommendations for further analysis of archived material will be sent to EPA.

Specific sampling methodologies are presented as part of the FSP (Appendix A). Conceptually,
surface samples will be collected from the top foot of each grid cell lacking a surface sample.
Target coordinates will be defined by randomly generating x and y coordinates within each cell,
then manually adjusting the coordinates as necessary to better meet 150-ft spacing criteria and in
some cases to move sample locations away from areas already heavily sampled. Final coordinates
will be reported after fieldwork is complete. Where grid cells have data gaps in both surface and
subsurface sediments, a single core will be collected for both surface and subsurface samples.

3.1.2 Subsurface Sediment Contaminant Concentrations

Fewer subsurface or core samples have been collected within the SIB Project Area compared to
the number of surface samples. Figure 3-3 shows the ROD subsurface sample locations and
additional core locations sampled during the post-ROD investigations listed in Section 3.1. Thus,
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data gaps exist for subsurface sediment, and additional subsurface samples are required to support
RD in selecting and designing remedial technologies.

Data gaps are identified using the same grid approach and judgement for location within each grid
cell applied for surface sediments to identify where grid cells lack subsurface data and additional
cores are needed (Figure 3-3). In addition to targeting areas within and along the border of the
ROD SMA, 17 grid cells are targeted for sampling outside the ROD SMA. These represent grid
cells with buried or suspected subsurface contamination exceeding RAL or PTW criteria outside
the ROD SMA and areas with large subsurface data gaps. Additionally, ten core locations within
the ROD SMA are extended to target penetration depths of 20 ft in areas with subsurface RAL and
PTW exceedances that do not have well-constrained depths of contamination.

The FSP (Appendix A) includes sampling details about number of samples, depths, and analytes.
Conceptually, core locations are identified in each grid cell lacking existing subsurface data by
randomly generating x, y coordinates for core collection within each cell. These random
coordinates are then manually adjusted within grid cells, as necessary, to support a 150-ft spacing
between existing and planned sample locations and in some cases to distance a random sample
location away from nearby existing sample data in neighboring grid cells. Final coordinates will
be reported after fieldwork is complete. Each collected core will be sampled at 1-ft intervals from
the sediment surface to a depth of 10 ft, as described in the Remedial Design Guidance and
Considerations document (EPA, 2021b). Surface and subsurface samples will be collected from
the same location as required.

3.2 POREWATER UPWELLING LOCATIONS

Identification and mapping of locations within the SIB Project Area where upward porewater
migration occurs is necessary to inform the RD. More specifically, this information supports the
evaluation and design of engineered sediment caps in areas where subsurface contaminated
sediments may be left in place below an engineered sediment cap or other remedial technology
that addresses the sediment surface. A map of porewater upwelling locations is needed to
determine the locations where capping may not be effective or, alternatively, locations where a
different engineered cap design may be required to prevent breakthrough of COCs through the cap
due to upward migration of porewater. During the design phase, the porewater upwelling map will
be layered with the proposed locations for engineered sediment capping to evaluate the need for
additional data collection and/or analysis to determine the pressure gradients that drive porewater
migration and the resulting porewater velocities and flow rates.

Porewater data was not available within the SIB Project Area to address these needs. The physical
configuration of the waterway and surrounding landscape combined with the history of dredging
and filling to form both the landscape and the waterway suggest that porewater migration is likely
a limited process in this setting. That inference is not sufficient for RD, and field data and analysis
are necessary to either confirm this or identify and characterize areas where porewater migration
could affect RD.
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3.3 STORMWATER DISCHARGE

There are five public, seven Port of Portland, and multiple private stormwater outfalls that
discharge to the SIB Project Area from the surrounding upland areas. The status of discharges
from some of the private outfalls is unknown and will need to be evaluated as part of the PDI to
provide information necessary to complete the SAR (HGL, 2021a). ROD Table 17 COCs,
including focused COCs, were detected in stormwater and stormwater solids in public and select
private outfall basins at concentrations that exceed the surface water and/or sediment CULs and/or
RALs. In addition, dioxins/furans have not been adequately characterized either within the
stormwater conveyance systems, or at the many sites in the upland area around the SIB Project
Area that are contributing runoff to these stormwater collection and conveyance systems.

For the reasons above, the collection of additional stormwater and solids data within city of
Portland outfall basins M-1, M-2, M-3, S-1, and S-2, and select private outfall basins, is necessary,
to provide updated analytical data representative of current conditions, determine source control
sufficiency to complete the SAR, and for modeling to assess recontamination potential for SIB
(HGL, 2021a). The specific data collection and analysis approach to evaluate inputs from upland
sites, as well as current concentrations of ROD Table 17 COCs in stormwater for the outfall basins,
is provided in Section 4.3. Completion of the ongoing source control and investigation activities
at upland properties continues to be within the jurisdiction of ODEQ with coordination and input
from EPA, except at two sites owned by the U.S. Government (U.S. Navy and Marine Reserve
Center [Environmental Cleanup Site Information (ECSI) 5109] and adjacent U.S. Coast Guard
Marine Safety Unit [ECSI 1338]), where EPA is the regulatory authority for source control.

3.4 RIVERBANK CHARACTERIZATION

Pursuant to the Guidance for River Bank Characterizations and Evaluations at the Portland
Harbor Superfund Site (EPA, 2019b), EPA has assumed oversight of the riverbank erosion
pathway from ODEQ. The ROD (EPA, 2017a) identified three riverbanks within the SIB Project
Area as areas with known contamination that exceed RALSs and/or CULSs for various ROD COCs,
including focused COC:s, in the SIB Project Area. The locations of those riverbanks are shown on
Figure 1-2 and described as follows:

e  One riverbank along the Portland Shipyard property on Swan Island adjacent to the SIB
Project Area (1,487 lineal feet of bulkheads, a historical wooden retaining wall, and/or
riprap below ordinary high water mark (OHWM) and vegetated soil above OHWM)
(ECSI 271);

e The riverbank along the Portland Shipyard property’s Dry Dock Basin and Ballast Water
Treatment Plant on the end of the Swan Island peninsula (224 lineal feet of engineered
bank consisting of riprap below OHWM and vegetated soil above OHWM); and

e  One 911-ft-long riverbank, armored with riprap below OHWM and vegetated soil above
OHWM, along the U.S. Navy and Marine Reserve Center (ECSI 5109) in the Mocks
Bottom portion of the SIB Upland Area.

Two non-ROD riverbanks were identified based on ROD CUL exceedances in soil during previous
investigations: A 713-ft-long; unarmored; sand riverbank was identified at the head of SIB, and a
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587-ft-long armored bank along the Port of Portland’s N. Lagoon Avenue property adjacent to
SIB.

The SAR assigned an initial source control sufficiency status of “uncontrolled” to all shoreline
properties because (1) few riverbanks adjacent to the SIB Project Area have been adequately
characterized (SAR Figure 6-1 [HGL, 2021a]); (2) there is a potential need for RA on shorelines
where COCs are present in soils; and (3) contaminated riverbanks are at risk of erosion and could
be uncontrolled sources of recontamination. If an in-river sediment SMA does not extend to the
toe of the riverbank in portions of the SIB shoreline (i.e., is not contiguous with the riverbank) and
the riverbank materials are not erodible, the source control sufficiency status may be downgraded
for the riverbank erosion pathway in those areas. Regardless of source control sufficiency status
assigned to a particular riverbank, EPA guidance for riverbanks (EPA, 2019) requires that the
entire lateral extent of COCs in the riverbank be characterized.

Data was not available to characterize riverbank stability and the presence of COCs in riverbank
soil sufficiently to determine their source control sufficiency status, identify riverbank locations
that would need to be addressed as part of the RD, or inform design development for riverbank
remediation where required. Section 4.4 of this PDI Work Plan describes the objectives of the
proposed field reconnaissance and data to be collected to fill riverbank data gaps.

The RD will include measures to remediate the three riverbanks and any other riverbanks within
the SIB Project Area identified in the ROD as needing RA. According to the ROD, these riverbanks
will be determined based on the combined results of the first and second phases of the riverbank
evaluation. The selected remedy for riverbanks will minimize erosion and transport of riverbank
materials contaminated above CULs, thereby minimizing recontamination potential through a
riverbank erosion pathway. Alteration of any riverbank will be discussed and coordinated with
shoreline property owners during the RD.

3.5 BATHYMETRY AND TOPOGRAPHY

Table 3-3 summarizes the data gap analysis performed to ensure adequate information on
bathymetry and topography data will be available during and after the PDI. The data gap analysis
results for bathymetry and topography indicate that a new multibeam bathymetry survey of the
SIB Project Area is required, but typical topographic surveying is not required for the PDI.
Additional topographic surveying will be performed as part of design for selected areas that will
be identified during development of the Basis of Design Report (BODR). This bathymetric
surveying data collection effort must be completed to support various analyses on hydrodynamics
and sediment dynamics, cap stability, riverbank stability, and overall RD. Additional topographic
surveying will be performed later as part of the RD for selected areas if necessary.

3.6 GEOTECHNICAL SITE CHARACTERIZATION

Table 3-4 summarizes the data gap analysis performed to ensure adequate geotechnical site
characterization data will be available during and after the PDI. Results of the data gap analysis
indicate that a project-specific geotechnical site investigation is required to adequately characterize
the SIB Project Area. Specific data gaps identified include site soil stratigraphy, groundwater
conditions, geotechnical design parameters, geologic hazards, and seismic design parameters.
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Geotechnical site characterization field efforts are intended to support evaluation of
recontamination, cap stability, and overall RD. Additional specific design applications of
geotechnical information include assessment of shoreline stability, and evaluation of settlement in
locations where engineered sediment capping may be specified.

3.7 SHORELINE AND OVERWATER STRUCTURES AND ACTIVITIES

Table 3-5 summarizes the data gap analysis performed to confirm adequate information on
shoreline and overwater structures will be available following the PDI. Results of the data gap
analysis for overwater structures indicate that available as-built information for all the overwater
structures, available existing recent condition assessment results, intended future use information,
and repair history information should be collected. It is anticipated that not all this data will be
available during the PDI; therefore, inspections, condition assessments, and structural evaluations
are also recommended.

The priority for characterizing conditions of shoreline structures (revetments/bulkheads) to inform
RD development is dictated by the nature and proximity of the remedial technology specified near
or under each structure. The selected alternative in the ROD specifies active remediation (either
sediment capping or dredging) along all the Swan Island shoreline on the southwest side of the
lagoon. MNR or ENR are specified for the shoreline along the head of the lagoon and along about
80 percent of the Mocks Bottom shoreline on the northeast side of the lagoon. Sediment capping
or dredge with capping is specified for about 20 percent of the Mocks Bottom shoreline at the
northeast end of the lagoon. Complete and detailed information about shoreline structures
(revetments/bulkheads) is most important along the shorelines where active remediation is
specified. Along shorelines where MNR is specified, the need for detailed assessment of shoreline
structures (revetments/bulkheads) will be determined by the distance from the structure to the edge
of active remediation, and whether the specified active remediation has the potential to affect the
structure.

The known overwater activities for the SIB shoreline are typical of large ports. The materials that
are transferred to/from the structures are not known to contain SIB RPCs, except petroleum
hydrocarbons used for fueling and maintenance of vessels. To the best of the Parties’ knowledge,
shoreline and upland facilities currently operate pursuant to best management practices (BMPs),
and currently exhibit standard practices of care designed to reduce spills into the river. However,
overwater activities along the SIB shoreline will be further evaluated as potential recontamination
concerns during the RD.

The current and future navigational needs for the SIB waterway are not known. Maintenance
dredge depths are specified for the Federal Navigation Channel maintained by USACE. That
Federal Navigation Channel is located within the main Willamette River channel and does not
extend into the SIB Project Area. Navigation depth requirements within the SIB lagoon are not
specified as part of the Federal Navigation Channel, and the current and future navigation depth
requirements for the SIB Project Area are a data gap.

Leaching or abrasion of the in-water structures are potential pathways for associated contaminants
to reach nearby sediment. There has not been a comprehensive survey of in-water structures or
debris in the SIB Project Area, and there is no facility-specific information regarding the presence
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or absence of contaminants on these structures. A screening level visual inspection of readily
accessible in-water structures will be conducted as part of shoreline and overwater structures data
collection activities. To the extent that wooden and painted steel structures will remain in place as
part of the remedy, they may need to be assessed during the RD.

Shoreline and overwater structures data collection is intended to support recontamination
evaluation and detailed engineering studies for overall RD, including information necessary to
evaluate functionality and condition of the structures. Precursors to overwater activities evaluation
would be owner/operator interviews, incident reports, or BMP documentation.

3.8 EXISTING UTILITIES AND DEBRIS

Table 3-6 summarizes the data gap analysis performed to ensure adequate information on existing
utilities and debris will be available during and after the PDI. Sediment dredging design requires
information characterizing the location and nature of debris. That information informs selection of
dredge equipment, material handling requirements, and determination of whether large debris must
be picked out in some areas before dredging proceeds. Utility locations within the project area
must be clearly known to identify and either avoid or resolve conflicts between the RA and utility
locations. Utility conflicts may need to be resolved by utility protection and/or relocation as part
of RA. The data gap analysis results for existing utilities and debris indicate that a new survey
program consisting of sub-bottom profiling, magnetometer survey, and side-scan sonar is required,
in addition to desktop study to locate and document potential obstacles to be encountered and/or
removed during RA. Utilities under consideration include power, communications, water/
stormwater, or other similar systems.

3.9 HYDRODYNAMICS AND SEDIMENT DYNAMICS

Table 3-7 summarizes the data gap analysis performed to ensure adequate information on
hydrodynamics and sediment dynamics will be available during and after the PDI. The data gap
analysis results for hydrodynamics and sediment dynamics indicate that a new program consisting
of current, water level, suspended sediment, wind-wave, and vessel wake measurements is
required, in addition to desktop studies and numerical modeling to evaluate sediment movements
(recontamination potential, cap stability). Hydrodynamics and sediment dynamics data collection
and PDI studies are necessary to support completion of the SAR (HGL, 2021a) with respect to in-
water sources and pathways including sediment resuspension, transport and deposition of COCs
in sediments delivered from upstream sources, and fate and transport of COCs discharged from
outfalls. The same studies will be applied during the RD to support evaluation of sediment
resuspension and scour, recontamination potential, sediment cap stability, riverbank stability, and
other aspects of overall RD.

3.10 FLOOD IMPACT EVALUATION

Flood impact evaluation is necessary to confirm that a selected remedial strategy does not result
in exacerbated flooding in the surrounding area during heavy rain events. Data required for flood
impact evaluation include hydrologic conditions (river discharges and downstream tidal
elevations), updated bathymetry both with and without the proposed remedy included, and
numerical modeling results for analysis of flooding impacts. No existing flood impact data is
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available because the remedy has not been determined. Discharge and tidal elevation data is
available from the network of U.S. Geological Survey (USGS) gages and National Oceanic and
Atmospheric Administration (NOAA) tide gages, respectively. Federal Emergency Management
Agency flood elevation data is available, which is critical for use as input to numerical modeling
efforts. Sufficient field data is available during the PDI; however, numerical modeling must be
performed during the PDI to provide flood impact evaluation conclusions.

3.11 HABITAT CONDITIONS

EPA has authority to direct the evaluation of habitat impacts to meet the substantive requirements
of Clean Water Act (CWA) Section 404. EPA has initiated programmatic consultation with
National Marine Fisheries Service (NMFS) for the sitewide cleanup and will direct the project
area-specific evaluations under the Endangered Species Act and CWA Section 404. Habitat
Equivalency Analysis (HEA) is the tool that EPA will use to evaluate habitat pre-and post-
remediation for the purposes of complying with CWA Section 404 and, in coordination with
NMES, in compliance with the Endangered Species Act. The purpose of the habitat conditions
characterization would be to collect the data needed to inform an HEA-based approach to
comparing pre- and post-remediation habitat conditions. EPA, as the decision maker, will ensure
implementation of all reasonable NMFS requirements. Similarly, EPA will determine how CWA
requirements will be implemented with input from ODEQ.

The study area for the habitat conditions characterization will include the riparian area on the
riverbank extending into the shallow water area along the shoreline within the SIB Project Area.
NMEFS defines the shallow water area from 0 to -15 ft Columbia River Datum. This vertical extent
of the habitat conditions study is divided into five zones:

e Riparian area — areas above ordinary high water and less than 400 ft from the active
channel margin (ACM).

e ACM - the area between ordinary high water and ordinary low water.

e Shallow water — the area between 0 to -15 ft Columbia River Datum.

e Deep water — the area deeper than -15 ft Columbia River Datum.

e  Off-channel areas — tributaries to the main waterway.

Data needs to characterize the riparian area include vegetation, substrate, location with respect to
historical floodplain, slope, presence of buildings, structures, and riprap.

Data needs to characterize the ACM are depth, substrate, presence of riprap, sheetpile/seawall,
pilings, and suspended and floating structures.

Data needs to characterize the shallow water area are depth, substrate, presence of riprap,
sheetpile/seawall, pilings, and suspended and floating structures.

Data needs to characterize the deep water area are depth, substrate, presence of riprap,
sheetpile/seawall, pilings, and suspended floating structures.
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Data needs to characterize the off-channel areas are tributary water temperature and position
relative to main channel substrate.

Habitat data collection would occur on transects spaced at 150 ft-intervals along the shoreline
using photo documentation of habitat conditions at a frequency sufficient to fully describe habitat
conditions for input into the HEA. HEA development will require the acreages and conditions of
each habitat area where remedial activities will occur. This work overlaps extensively with the
data needs for riverbank evaluation, and HGL intends to coordinate the habitat survey and
riverbank characterization survey to ensure consistency and efficiency.

Available data exists to characterize both bank conditions and near shore shallow zone conditions
to some extent, but there are zones where existing data is sparse or absent. Similarly with the
riverbanks, there is data for portions of the shoreline, but there are sections of the riverbank that
have sparse or no data.

There are no precursors to the habitat characterization work, but it would be most efficient to
coordinate the work with any riverbank evaluation survey efforts. The riverbank survey, overwater
and shoreline structure surveys, bathymetry surveys, and surface sediment sampling would all be
potential sources of data to support completion of the habitat characterization.
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4.0 PRE-DESIGN INVESTIGATION APPROACH

The data gap analysis identified data gaps to be filled during the PDI. This data is required to
support development of the RD as described in Section 3.0 for each data and analysis need. In
addition to informing RD development, components of the PDI will also support completion of
the source control sufficiency assessment as documented in the SAR (HGL, 2021a), SMA
delineation refinements, refinement of the CSM, and application of the Technology Application
Decision Tree (Figure 1-3) to determine remedial technology assignments. Data gaps are
summarized in Table 4-1 along with the proposed data collection and analysis recommended to
address those gaps. Data gaps specifically identified in the SAR are called out within the table and
a crosswalk is provided to identify the PDI Work Plan section that addresses each SAR data gap.
Data gaps will be addressed using a combination of field data collection (e.g., sampling and
surveying) and engineering analysis. This section describes the approach to both the field sampling
efforts and engineering studies. Additional details on proposed field sampling are provided in the
FSP (Appendix A).

4.1 SUBSURFACE/SURFACE SEDIMENT CONCENTRATIONS

Both surface and subsurface sediment sampling will be performed to refine the lateral and vertical
extent of contamination as the basis of RD. As discussed in Section 3.1, Figures 3-2 and 3-3
identify the data gaps used to determine the proposed surface and subsurface sediment sampling
locations.

Surface sediment data gaps will be filled with the analysis of 30 new samples, 290f which represent
“step out” samples used to refine the delineation of the SMA boundary. Of these 30 samples, 4
locations have existing subsurface data and therefore do not require core sampling. Those four
surface samples will be collected to meet 150-ft spacing criteria, and a fifth surface sample will be
collected targeting an outlier PAH exceedance from 2002 near the head of Swan Island Lagoon.
In total, surface samples will be collected at 5 locations by grab sampler. The remaining 25 samples
will be collected as the uppermost interval of proposed new cores, from 0 to 1 ft in depth below
mudline. Proposed surface sample locations are shown on Figure 4-3 of the FSP (Appendix A).

Subsurface sediment data gaps are addressed with the analysis of 179 cores, with 2 additional cores
collected and archived for a total of 181 cores. Core samples will be collected in 1-ft intervals from
1 to 6 ft in depth for 10-foot cores and 1 to 15 ft in depth of 20-foot cores, for a total of 985 Phase
I samples. The uppermost interval (0 to 1 ft) for 156 of the cores will be frozen and archived for
potential future analyses in case RD development identifies the need for additional surface
sediment data. Analysis will most likely be triggered by the identification of COC-specific data
gaps after the first phase of sample results are received, but additional archived material may be
analyzed as necessary, and in consultation with EPA as needed, to support RD.

The uppermost interval for 25 of the cores, as previously noted, will be sampled and analyzed to
fill surface sediment data gaps. Cores will also be sampled at 1-ft intervals from 6 to 10 ft, frozen,
and archived for potential future analyses after updated preliminary technology assignments are
identified. Ten locations are identified for targeting 20-foot core lengths, located in grid cells NO,
J8, E18, C19, E20, E22, E27, E33, D35, and F35. These locations will aid in filling depth-of-
contamination data gaps within the SMA boundary. The 20-foot core locations are selected to
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target areas with PTW exceedances that are unbounded in depth near or exceeding 10 feet below
mudline, and to a lesser extent areas with unbounded RAL exceedances. Locations were further
selected to target areas where the expected remedial technologies are most uncertain, starting near
Berth 305 and continuing to the Head of SIB. Eight 20-foot cores will be collected in and near this
area, from grid cell columns 18 to 35. A ninth 20-foot core will be collected in the Dry Dock Basin
near an unbounded PCB PTW exceedance in grid cell J§, and a tenth 20-foot core will be collected
in grid cell NO just outside the Swan Island Sediment Decision Unit near an unbounded PCB PTW
exceedance in grid cell N1. The two archived cores will be collected from grid cells HO and 10 and
analyzed depending on any identified RAL and PTW exceedances in neighboring cells H1 and I1.

Analysis of archived subsurface sediment will most likely be triggered by the need to constrain
the depth of contamination with two consecutive 1-ft intervals below the deepest CUL exceedance
after the first phase of sample results are received. It may not be necessary to perform analysis on
every core to constrain depth of contamination, and EPA will be consulted on any reductions to
the analysis of archived samples. Additional archived material may be analyzed as necessary, and
in consultation with EPA as needed, to support RD. For example, an anomalously high COC result
may warrant analysis of nearby (horizontally and vertically) archived material.

Three samples for dredge elutriate testing shall be collected from grid cells F14, D5, and C20 to
evaluate the potential for short-term contaminant releases during dredging operations. The samples
will be collected in accordance with SOP 403.08 Sediment Sampling (FSP Appendix A) and tested
for all ROD Table 17 Surface Water COCs. The results from dredge elutriate testing shall be
evaluated against both chronic and acute water quality criteria as defined in FSP Section 4.2.5.

4.2 POREWATER UPWELLING LOCATION SURVEY

This task proposes to conduct a vessel-mounted instrument survey to measure temperature and
conductivity contrasts in porewater and overlying surface water using a Trident Probe along
transects within the SIB Project Area. Identification and mapping of locations within the SIB
Project Area where upward porewater migration occurs is needed to address data gaps identified
in Section 3.2. A map of porewater upwelling locations is needed to determine the locations where
capping may not be effective or, alternatively, locations where adjustments to engineered cap
design may be required to prevent breakthrough of COCs through the cap due to upward migration
of porewater through contaminated sediments below the cap.

The survey would collect temperature and conductance measurements in porewater and overlying
surface water along the transects shown in Figure 4-1a. The standard operating procedure for the
Trident Probe is in Appendix A of the FSP. For the temperature sensor, areas of groundwater
seepage may appear either as warm or cold contrast to the surface water depending on the seasonal
and site characteristics. For the conductivity sensor, groundwater conductivity is typically higher
than that measured in surface water in rivers. The detection of upwelling zones between surface
water and groundwater will be based primarily on measurements of conductivity contrast and
secondarily on measurements of temperature contrast (Coastal Monitoring Associates, 2020).

The proposed stations are closer together for nearshore areas and further apart away from shore.
Distances between stations were also adjusted for the presence of permanent or semi-permanent
structures (Figure 4-1a). The proposed survey assumes station distances of no more than 50 ft near
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the shore and no more than 100 ft away from the shore. Specifically, the proposed survey assumes
fifteen 800-ft-wide transects across SIB (with up to 10 stations each where no permanent structures
are present) and two 400-ft-wide transects at the head of SIB (8 stations) for a total of up to 158
stations.

Measurements may deviate from the transects, as needed, to map those areas with the largest
temperature and conductance gradients between sediment and overlying surface water.
Measurements may deviate from the proposed transect lines if a strong contrast in surface water
and porewater conductivity measurements is recorded in one area along a transect to delineate the
extent of that contrast on and around the transect line area and to quantify variability within the
potential upwelling zone. The stronger the difference in measurements, the more measurements
will be collected in that area to map the extent of the upwelling zone(s). These additional stations
will be within 50 ft of the previous station. In addition, deviations from proposed station locations
may occur if the substrate is too hard to manually drive the Trident Probe into the sediment or
vessels or other over-water features are present during the survey.

The timing of the investigation will be planned during the time of the year when the river surface
elevations are dropping, has less tidal fluctuations (neap tides), temperature contrasts between
surface water and groundwater are greatest, and seasonal groundwater elevations are higher than
river elevations. Figure 4-1b of this PDI Work Plan shows groundwater elevations relative to river
elevations for those wells closest to the basin versus the river channel. Some groundwater
elevations consistently plot close to river elevations, reflecting high connectivity with the river,
and, as a result, are influenced by mean river level and potentially the tides. Groundwater
elevations were higher than river elevations in December 2001, March 2002, July 2002, October
2002, March 2003, September 2003, December 2003, January 2005, October 2005, September
2006, October 2006, January 2007, and September 2007. In addition to a comparison of
groundwater elevations relative to river elevations, the timeframe for discharge mapping is also
related to a temperature signal difference between groundwater and surface water. This difference
generally stronger during the winter (groundwater warmer than surface water) and summer
(groundwater cooler than surface water) and weaker during transition periods of fall and spring
based on Gravity Marine and Coastal Monitoring Associates professional experience on rivers in
the Pacific Northwest. For example, in late February 2022, river temperatures were 6 to 7 degrees
Celsius, and are expected to provide a good contrast with groundwater temperatures (estimated to
be between 12 and 15 degrees Celsius [Bridgewater, 2020]). Also in late February 2022, discharge
and gauge heights were low (below 25" percentile) with low river conditions
(https://waterdata.usgs.gov/nwis/uv?14211720). The survey period was selected to correspond as
closely as possible to neap tide conditions when tidal fluctuations are relatively small (~2 ft). The
subsurface probe depth was also selected to be at 18 inches, deep enough to be minimally affected
by tidal fluctuations. As a result, the upwelling survey is proposed for February and March 2022.

Limitations of the upwelling study are related to the screening-level nature of the measurements,
and the limited temporal coverage of the data. While conductivity and temperature provide a good
indicator of potential upwelling zones, they can be influenced by processes other than groundwater
upwelling and thus need to be considered as a screening level indicator of potential upwelling
zones only, and not a quantitative measure of upwelling rates. Quantification of upwelling rates
generally requires different methodologies that are most effectively applied after the potential
upwelling zones have been identified. The screening survey will be conducted during conditions
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that are present in February — March 2022 and are thus primarily indicative of that time period. As
discussed above, that period is expected to be a favorable time to detect upwelling using
conductivity and temperature. However, the actual conditions that are present during the
measurement period may vary from what is expected. In addition, seasonal and other temporal
variations in river levels and groundwater levels may influence the nature and extent of upwelling
zones. To the extent that uncertainty remains in identification of potential upwelling zones
following the winter measurement event, some level of verification during the summer period may
be considered.

The survey described above is the first phase of a two-phase approach to characterizing porewater
chemistry and groundwater upwelling rates. Porewater sampling and analysis will be included in
Phase 2 to characterize porewater chemistry. After the results of the Phase 1 porewater upwelling
mapping effort are completed, HGL will use those results to prepare a sampling and analysis plan
for characterizing porewater chemistry and migration rates in the areas where groundwater seepage
occurs. That future porewater sampling and analysis plan will be provided to EPA for review as
an addendum to the PDI Work Plan and FSP.

The upwelling survey results will be overlaid on proposed cap areas and used to identify future
collection stations for quantitative measurements of seepage rates in proposed cap areas for cap
modeling. Seepage rate data collection methods and locations will be described in a future
porewater sampling and analysis plan that will be provided to EPA for review as an addendum to
the PDI Work Plan and FSP.

A cap treatability study is tentatively planned as a component of the design and evaluation of
sediment capping within the SIB Project Area. That cap treatability study is not included as part
of the current PDI Work Plan. It will be developed on a parallel track with the PDI and documented
in a draft Cap Treatability Study Work Plan that will be submitted to EPA for review tentatively
October 2022 to allow consideration of the Phase 1 porewater survey results in developing that
work plan. Preliminary concepts for the cap treatability study envision laboratory tests designed
to compare alternatives for cap composition, chemical treatment amendments, and thickness.

4.3 STORMWATER OUTFALL AND CONVEYANCE SYSTEM SAMPLING

This task includes the collection of stormwater and stormwater solids samples within municipal
and private conveyance systems that drain to the SIB Project Area. Proposed sampling of
municipal conveyance systems will include the city of Portland outfalls M-1, M-2, M-3 S-1, and
S-2 conveyance systems. Some ROD Table 17 COCs in stormwater and stormwater solids were
detected in city outfall basins at concentrations exceeding surface water and sediment CULs and/or
RALs.? As further described in Section 6.1 of the SAR (HGL, 2021a), evaluation of available data
indicates that additional sampling within city and private outfall basins is warranted for the
following reasons:

e Data for stormwater solids collected before some source control measures (SCMs) were
implemented in the city’s outfall basins indicate that PCBs exceeded the surface water
CUL in all SIB city outfall basins and the PCB RAL in stormwater solids in some
locations.
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e Determine whether these solids could recontaminate future remedial caps and ENR and
MNR areas.

e Recent sampling of stormwater and stormwater solids COC concentrations in city and
private systems at levels that, although similar to other PHSS heavy industrial sites, still
exceed the applicable surface water and riverbank/sediment CULSs.

o Stormwater or solids sampling data are not available for private outfalls adjacent to
areas that have had ROD COC CUL and RAL concentration exceedances in surface
sediment.

o Inaddition, dioxins and furans are present in surface sediment data in the vicinity of
these city outfalls. However, dioxins/furans have not been adequately characterized
either within the stormwater conveyance systems, or at the many sites in the SIB
Upland Area that are contributing stormwater to these conveyance systems
discharging into the SIB Project Area.

This PDI Work Plan includes a task to identify and address other data gaps for stormwater outfalls.
Data will be used to evaluate the effects of stormwater with ROD CUL or RAL exceedances within
the SIB Project Area. Figure 4-2 shows the proposed manhole sample locations within city outfall
basins M-1, M-2, M-3, S-1, and S-2. Table 4-2 summarizes invert elevations of proposed sampling
locations in the city’s system as well as possible alternative sample locations representative of
basin discharges, if access constraints or possible backflow are identified.

Most SIB outfalls are submerged at least part of the year, causing flow reversals within the pipe,
that would confound stormwater loading evaluations. Therefore, the manhole access location
closest to the target outfalls was selected as the representative “End of Pipe” sample location for
the high-volume, time-weighted sampling (HVS) (i.e., manholes AAM107/AAM104, AAM165,
AAQO003/AAQ004?). Table 4-2 identifies alternate HVS locations to use if the primary manholes
are flooded because of a high tide or storm event and cannot be sampled (i.e., the SIB river stage
elevation as measured via a water level probe installed in SIB and corrected to the Morrison Street
Bridge Corrected Datum is predicted to be higher than a pipe invert elevation). Comparisons of
pipe invert elevations to river elevations will be completed before mobilizing to the field so that
the necessary preparations (e.g., traffic control, access notifications) can be completed in advance.

The HVS sampling methodology, which will be followed using the Gravity Marine PR2900
system, is a time-weighted sampling method that targets sample collection during qualifying
storms that occur when the river stage is below the manhole sump elevation. This approach is
expected to ensure that samples are representative of stormwater discharges and are not influenced
by river water backing up into the pipe.

2 High-volume water samples are collected to quantify concentrations of targeted organic chemicals (e.g.,
dioxins/furans, PCBs, and pesticides) that could be present at levels too low to be detected using conventional
sampling methods. This method also allows for quantification of hydrophobic organic chemicals in the suspended
particle and dissolved phases of the water column. The HVS equipment system, the Gravity Marine PR2900, was
approved by EPA for use on the PHSS PDI and baseline sampling surface water sampling event (AECOM and
Geosyntec, 2019). This sampling methodology is a form of flow-weighted sampling.
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HVS at these key locations will include the collection of time-weighted stormwater, stormwater
solids, and storm flow data during three representative storm events over an approximate 9-month
period and to add the data to the SEDCAM recontamination model to predict future total COC
loading to the SIB Project Area. In addition, in-line sediment traps will be installed in the laterals
to the manholes to collect solids that will be composited into samples representing two separate
periods (wet season from December 2021 through June 2022 and dry season from July through
October 2022) for comparison to the data collected during the three individual HVS storm events.
The dry season deployment may be terminated early if wet weather before the end of October is
predicted. In addition, flow meters will be installed prior to sampling and continuously log data
during the sediment trap deployment period and during HVS events. Prior to deployment, HGL
will confirm that manhole sampling will occur when river elevations are sufficiently below
manhole elevations.

The proposed stormwater sampling plan also includes the collection of manual grab samples at the
same locations as the in-line sediment traps (prior to deployment) and at manholes further up-pipe
within the city conveyance system. The rationale for collecting manual grab samples from laterals
in subbasins of each city outfall basin, prior to sediment deployment, is to collect materials present
in the line in the unlikely event that no solids are collected in the sediment traps. These solids will
be archived (frozen) for potential future analyses. Data from either the sediment traps or the grab
samples will be added to the SEDCAM recontamination model to inform the relative Table 17
ROD COC load from each major sub-basin (i.e., each sub-basin of the outfall basins in the city
conveyance system). The data will identify potential ongoing sources of contamination by
evaluating stormwater solids data downstream of upland sites.

The sampling locations proposed for in-line and grab stormwater solids are shown on Figure 4-2,
listed in Table 4-2, and include:

e  Three laterals into manhole AAM104° from subbasins in the city outfall basin M-1 (map
identification is OFM-1);

e Three laterals into manhole AAM169 from subbasins in the city outfall basin M-2
(OFM-2);

e  Two laterals into AAQ004* from subbasins in the city outfall basin M-3 (OFM-3);

e Two laterals entering manhole AAM131 from two subbasins within the city outfall basin
S-1 (OFS-1); and

e Two laterals entering manhole AAP957 from two subbasins within the city outfall basin
S-2 (OFS-2).

3 In-line sediment trap deployment and collection of manual solids samples are not proposed at this location due to
historical and likely future river backflow. If proposed field reconnaissance during high tide indicates that a sediment
trap can be installed above the highest river elevation, then a sediment trap will be installed at this location with the
inlet above the highest river elevation. The proposed HVS monitoring and solids sampling location may be adjusted
to AAM104 where river backflow is less likely (i.e., pipe invert elevation of 13.01 ft MBDC versus 6.58 ft MBDC at
AAMI107).

4 While manhole AAQO003 is closer to OFM-3, its pipe invert elevation is less than the river elevation range during
the wet season (3.11 ft versus 4 to 10 ft MBDC). As a result, the proposed monitoring location was adjusted.
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In addition to city conveyance system monitoring, private systems will be instrumented with
autosamplers to collect grab samples and flow data during qualifying storm events to assess the
need for upland source control (Figure 4-2). The private stormwater systems with direct discharges
to SIB that will be sampled, and the rationale for sampling each system include:

e The U.S. Coast Guard Marine Safety Unit (historical pre-SCM CUL exceedances in
stormwater and stormwater solids and adjacent to RAL and PTW threshold exceedances
in sediment);

e ATC Leasing (historical CUL exceedances in stormwater and adjacent to RAL
exceedances in sediment);

e Barge Eagle Inc./Swan Island Dock Company (historical CUL exceedances in stormwater
and adjacent to CUL exceedances in sediment);

e North Basin Watumull LLC/Swan Island Dock Company (no stormwater or stormwater
solids data, historical pesticide releases, and adjacent to RAL exceedances in sediment);

e DTNA Corp 5 Wind Tunnel property (no stormwater or solids data and adjacent to RAL
exceedances in sediment); and

e Port of Portland property on North Lagoon Avenue (former Swan Island Upland Facility
Operable Unit [OU] 3) (historical CUL exceedances in stormwater and stormwater solids,
discharges to ROD riverbank, and adjacent to RAL exceedances in sediment).

While ROD CUL and RAL exceedances are present in surface sediment adjacent to the Portland
Shipyard, Vigor is implementing SCMs under an ODEQ Consent Order and Tier 2 measures under
its National Pollutant Discharge Elimination System (NPDES) 1200-Z stormwater permit to
control CUL exceedances in its stormwater discharge. Vigor is also sampling stormwater for
dioxin/furans pursuant to the ODEQ Consent Order (Floyd|Snider, 2020e). Figures E-5 and E-6 in
Appendix E of the 2021 SAR show the Portland Shipyard’s layout and stormwater drainage areas
(HGL, 2021a). The Portland Shipyard outfalls that historically discharged to the basin in the SIB
Project Area include 2 that were rerouted to a treatment facility in 2017 and 18 that will be rerouted
for electrocoagulation (EC) treatment in 2021. Two additional outfalls that discharged to the
Portland Shipyard’s drydock area were rerouted for treatment in 2017. Treated effluent from the
rerouted outfalls discharges to the main channel of the Willamette River at berth 313 (see Figure
3-1). All the outfall basins in the shipyard are treated, either through active treatment in the EC
system (outfall basins Q, S, S1, E, and F) or through passive treatment, including the outfalls on
Pier D and the scuppers on Pier C. The exact types of passive treatment (e.g., double rain barrels,
custom catch basin inserts, and Grattix boxes) are described in Vigor’s Tier II Corrective Action
Report and its Monitoring and Performance Evaluation Reports (Floyd|Snider, 2020a and
2020b). Currently, five outfall basins (M1, G, Pier C, Q, and R) discharge treated stormwater to
the SIB Project Area. Discharges are monitored as part of NPDES 1200-Z industrial stormwater
permit requirements. One outfall basin (M) discharges stormwater to the city’s S-1 conveyance
system, which will be monitored as part of the PDI.

Additional data on the proposed sample locations, sampling methodology, analytical approach,
and schedule is provided in the FSP (Appendix A) and QAPP (Appendix B).
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4.4  RIVERBANK CHARACTERIZATION

Riverbank characterization is needed to fulfill three purposes: (1) address data gaps necessary to
complete the source control sufficiency assessment, (2) determine the full extent of contamination
exceeding the ROD CULs, and (3) provide data necessary to support RD for remediation of
contaminated riverbank soils (EPA, 2019b).

Riverbank characterization will be performed in two phases, with one field mobilization each, to
identify and characterize the types of materials present in the riverbanks, locate, and delineate
areas of potentially erodible sediments, sample grain sizes (through subsequent laboratory sieve
analysis), and locate areas of geotechnical movement (slope rotational failure, settlement). This
PDI Work Plan addresses only the first phase. The first phase will include an assessment survey
of the entire riverbank within the SIB Project Area and completion of a bank stability analysis
using the BANCS model, including Bank Erosion Hazard Index and near bank stress
determinations. The first phase of the proposed riverbank characterization includes visually
inspecting the riverbank and material types to determine input parameters for the BANCS
evaluation. After completing this inspection, HGL will prepare a riverbank soil sampling plan as
an addendum to this PDI Work Plan. The addendum will include the data quality objectives and
proposed sampling locations. The first phase assessment survey will be performed when water
levels are at their lowest in SIB (anticipated for Fall 2021 or early 2022). Chemical characterization
will be used to meet the ROD objectives; identify the nature of contamination relative to CULs,
RALs, and PTW thresholds; and inform the RD when contamination is present (EPA, 2019).

The proposed two-phased characterization will develop data required to determine which
riverbank areas need further detailed erodibility/stability assessments by coastal and geotechnical
engineers during the PDI. This data will also be used to delineate riverbank areas susceptible to
erosion for future use in the RD. Coordinates of erodible and non-erodible areas will be mapped
using hand-held GPS units, backed up with field notes on tablets. During the second phase of the
riverbank characterization, riverbank soil sampling for chemical characterization will be
performed at 126 riverbank transect locations (see Figure 3-2), including a surface soil sample and
a subsurface soil sample at each sampling location along the transects (e.g., top, face, and toe of
bank [mean low water]). Riverbank soil sampling will be deferred until the proposed first phase
riverbank survey has been completed. EPA guidance for riverbanks (EPA, 2019) requires that the
entire lateral extent of the riverbank be characterized.

The proposed two-phased approach to riverbank characterization includes the following sequential
steps:

1. Assemble available topographic and nearshore bathymetric maps and light detection and
ranging (LiDAR) maps to obtain topographic inputs for the BANCS analysis;

2. Conduct a riverbank assessment survey to characterize existing bank conditions, collect
data sufficient to run a BANCS analysis for 126 transect locations to calculate bank
erosion indices and near bank stress values, and identify locations where riverbank soil
sampling is feasible based on material types;

3. Compile riverbank assessment data and perform a BANCS evaluation to calculate the
degree of erodibility of the banks;
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4. Identify riverbank soil sampling locations based on the results of the riverbank
assessment survey, results of the BANCS evaluation, and review of existing riverbank
soil data;

5. Prepare a riverbank soil sampling plan and provide it to EPA for review and approval
prior to initiating sampling; and

6. Conduct riverbank soil sampling.

This PDI Work Plan includes only the first phase of the riverbank characterization. The first phase
includes the Step 1 riverbank assessment survey, the Step 2 data collection to support the BANCS
modeling analysis, and the Step 3 data compilation and runs of the BANCS model pursuant to the
Stormwater and Riverbank Assessment and Sampling Plan (HGL, 2021a). For the second phase
of the work, the specific approach for Steps 4 through 6, conducted during the second phase of the
riverbank characterization, will be documented in the Final PDI Work Plan and in the riverbank
soil sampling plan addendum, which will be prepared after the riverbank assessment survey and
BANCS evaluation steps have been completed.

For riverbank areas with existing data and adjacent to sediment SMAs, the concentrations of ROD
COC:s at those areas will dictate how they are incorporated into the BODR as follows (after Section
4.1.2, Table 1 and Figure 4 of Appendix D of the Remedial Design Guidelines and Considerations
document [EPA, 2021a]):

e IfROD Table 17 COC concentrations are less than the CULs, no action will be necessary.

e [fROD Table 17 COC concentrations are above the CULs, the vertical and lateral extent
of the exceedances will be delineated, a BANCS analysis (or equivalent erodibility
evaluation) will be performed to identify erodible and non-erodible conditions, and a lines
of evidence approach will be presented to evaluate whether RAO 9° can be achieved by
a planned action.

e [fROD Table 21 focused COC concentrations are between the CULSs and the RALs, the
vertical and lateral extent of the exceedances will be delineated, a BANCS analysis (or
equivalent erodibility evaluation) will be performed to identify erodible and non-erodible
conditions, and the need for RD for the riverbank will be assessed based on whether the
materials exceeding CULs are erodible.

e [fROD Table 21 focused COC concentrations exceed the RALs but not the ROD Table
21 COC concentrations PTW thresholds, the vertical and lateral extent of the exceedances
will be delineated, a BANCS analysis (or equivalent erodibility evaluation) will be
performed to identify erodible and non-erodible conditions, as noted above, and the RD
for the riverbank will be designed in accordance with the requirements of the ROD.
Remedial technologies to address contaminated riverbank soils may include removal of
contaminated soils and/or capping of contaminated soils, supplemented with bank
stabilization to resist erosion (e.g., from stormwater runoff, tidal fluctuations, and
propeller wash).

> RAO 9 - River Banks: Reduce migration of COCs in river banks to sediment and surface water such that levels are
acceptable in sediment and surface water for human health and ecological exposures (EPA, 2017a).
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e IfROD Table 21 COC concentrations exceed the PTW thresholds, the vertical and lateral
extent of the exceedances will be delineated, a BANCS analysis (or equivalent erodibility
evaluation) will be performed to identify erodible and non-erodible conditions, as noted
above, and the RD for the riverbank will be designed in accordance with the requirements
of the ROD. Remedial technologies to address contaminated riverbank soils may include
removal of contaminated soils and/or capping of contaminated soils, supplemented with
bank stabilization to resist erosion (e.g., from stormwater runoff, tidal fluctuations, and
propeller wash).

Characterization data was available for only three shoreline properties in the SIB Upland Area:
city property with a public boat ramp at the head of SIB; and two former OUs of the Swan Island
Upland Facility (Portland Shipyard [OU1] and Port property on N. Lagoon Avenue [OU3)).
Sampling results for these three sites were evaluated in Section 6.0 and Appendix E of the SAR
(HGL, 2021a). ROD CULSs for riverbank soil and in-water sediment and PCB RAL exceedances
were identified. Detected concentrations of metals, PCBs, and polycyclic hydrocarbons exceeded
the ROD CULs at the Portland Shipyard, and PCBs exceeded the RAL and PTW threshold.
Because the lateral extents of the exceedances were not defined and all ROD COCs were not
analyzed, these conditions were identified as data gaps for the PDI, and additional characterization
has been proposed.

Remediation of impacted riverbanks with adjacent SMAs will become part of the preferred
remedial approach presented in the BODR so that the connections between riverbanks and adjacent
sediment remediation are accounted for and addressed in an efficient overall design strategy.

4.5 BATHYMETRIC AND TOPOGRAPHIC SURVEYS

Bathymetric data collection will address the need for a new complete survey data set identified as
a data gap in Section 3.5 and Table 3-2. The new bathymetry data will support hydrodynamics and
sediment dynamics data collection, PDI engineering studies, and RD. Bathymetric data acquisition
will result in a complete elevation surface in the areas of potential remedy using multibeam survey
techniques. Reasonable bottom elevation approximations will be made in areas where data
collection is not feasible (e.g., under permanently moored vessels or large pile-restrained floats),
such as filling data gaps using interpolation based on observed slopes, or filling with previous data
if analysis shows recent changes are minimal. Side-scan sonar and sub-bottom profiling being
performed at different times may also be used to help address bottom elevation data gaps to the
extent feasible. Extents of the proposed multibeam bathymetry survey are shown in Figure 4-3.
Bathymetric data collection will be conducted in accordance with applicable requirements
specified in the ROD, ASAOC, and Remedial Design Guidelines and Considerations document
(EPA, 2021b). Further details are provided in the FSP (Appendix A).

Previously available topographic survey data will be used during the PDI for recontamination
evaluation, cap/riverbank stability evaluation, and identification of debris. Data available from
existing LIDAR (Oregon LiDAR Consortium, 2014) and the proposed laser scan (see Section 4.7)
are deemed sufficient in coverage, resolution, and quality for these purposes during the PDI phase
of the project. Later, during preliminary and final engineering design, a densely spaced
topographic survey will be required at targeted locations. This approach provides the detailed
survey data required for design and avoids sitewide topographic surveying that would be costly

Swan Island Basin Remedial Design Group
Contract No. DT2002 4-10 May 2022



HGL—PDI Work Plan—Swan Island Basin Project Area, Portland Harbor Superfund Site, Oregon

and of insufficient value. Existing property line data from www.portlandmaps.com can be used for
the PDI phase of the project if required; therefore, no property line surveying is proposed.

Bathymetry data collection will not require specific permits or access agreements with property
owners, nor does it rely on any other data collection efforts or PDI studies.

4.6 GEOTECHNICAL SAMPLING

Geotechnical sampling will be performed both in water and in the uplands to identify and
characterize the types of soil present at the site, develop estimates for relevant geotechnical
engineering design parameters, identify geotechnical hazards, and assess overall ground
conditions. Ground condition assessment results will inform structure condition assessments, as
well as riverbank stability, cap stability, and cap settlement. Geotechnical sampling will address
data gaps identified in Section 3.6 and Table 3-3, and will be based on the following:

e An evaluation of available geotechnical data, including:
o Existing site-specific geotechnical data and reports;
o Soil survey maps and data (e.g., Natural Resources Conservation Service);

o Geologic maps and fault maps (e.g., USGS and Oregon Department of Geology
and Mineral Industries); and

o Historic topographic maps and aerial photographs (e.g., USGS and city of
Portland).

e A geotechnical site investigation program, including in-water and upland soil borings and
cone penetration tests (CPTs) (as shown in Figure 4-4). Further details are provided in
the FSP (Appendix A).

e A geotechnical laboratory testing program to evaluate the physical and engineering
characteristics of the soils encountered during the site investigation. Geotechnical
laboratory testing will be performed in accordance with current American Society for
Testing Materials (ASTM) standards and is anticipated to include:

Moisture Content and Unit Weight (ASTM, 2019; ASTM, 2021);

Grain Size Distribution (ASTM, 2017¢);

Grain Size — Percent Passing No. 200 Sieve (ASTM, 2017¢);

Organic Content (ASTM, 2020a);

Specific Gravity (ASTM, 2014);

Hydrometer Analysis (ASTM, 2017f);

Atterberg Liquid and Plastic Limits (ASTM, 2017d);

Consolidated Undrained Triaxial Compression Test (ASTM, 2020b); and
One-Dimensional Consolidation (ASTM, 2020c).

© O 0 O O o0 O O O

Geotechnical site characterization field efforts are required to provide site soil properties suitable
for use in a wide range of geotechnical analysis and RD. The work will be performed in accordance
with applicable requirements specified in the ROD, ASAOC, Remedial Design Guidelines and
Considerations document (EPA, 2021b), as well as other applicable guidance documents (e.g.,
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Oregon Department of Transportation, Federal Highway Administration). In accordance with
Oregon Water Resources Department requirements (Oregon Administrative Rule 690-240-0035),
a Geotechnical Hole Report will be prepared for each geotechnical hole advanced for the project.
The work will also require site access agreements from property owners, and short-term access
agreement with Department of State Lands. Additionally, over-water work will likely require
permits from USACE, U.S. Coast Guard, and/or the port authority or harbormaster with
jurisdiction over the study area.

4.7 SHORELINE AND OVERWATER STRUCTURE INSPECTIONS

Data collection for shoreline and overwater structures will include multiple field inspections and
owner/operator interviews. The work is intended to support evaluation of the current condition and
use of each structure within the project area and confirm as-built details, including overall structure
dimensions, member sizes and spacing, and construction materials. In addition, the owner/operator
interviews will be used to determine current and future navigation needs for the waterway within
the SIB Project Area. The data collection will fill data gaps identified in Section 3.7 and Table 3-4.
The data collection will include the following field inspections:

1. Topside structure inspection of main structural system components, by foot.
2. Under-structure inspection of main structural system components, by boat.

3. A dive inspection using a minimum of a 3-member dive team for 10 working days. This
includes a visual and tactile inspection of selected structures based on the screening level
inspections.

4. A Mobile Terrestrial LIDAR Survey (MTLS), or boat-mounted laser scan survey, will be
performed to locate and document the shoreline, in-water emergent debris, and nearshore
marine structures.

Structure inspection data collection will be conducted in accordance with applicable requirements
specified in the ROD, ASAOC, and Waterfront Facilities Inspection and Assessment Manual of
Practice No. 130 (American Society of Civil Engineers [ASCE], 2015). A screening level visual
inspection of readily accessible main structural systems components and fender piles will be
conducted to be able to form an engineering opinion on the general condition of each structure
(see Section 4.11.1). The screening inspection results will identify those structures that are
recommended to receive a dive inspection and to make further inspection recommendations.

Proposed shoreline extents for performing the MTLS are shown in Figure 4-5. Further details are
provided in the FSP (Appendix A). During final engineering design, repair-level inspections will
be needed for structures that require structural modifications because of anticipated impacts from
the RA.

Shoreline and overwater structure inspections will not require specific permits. The work will
require access agreements with property owners. The work does not rely on other data collection
efforts or PDI studies.
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4.8 EXISTING UTILITIES AND DEBRIS IDENTIFICATION SURVEYS

Field activities to generate data on utilities and debris potentially affecting RD will include a
combination of sub-bottom profiling, side-scan sonar, and magnetometer surveys for detection of
debris and existing buried utilities. This data collection will address the data gap identified in
Section 3.8 and Table 3-5. Sub-bottom profiling (low-frequency sonar) will assist in both
geological characterization as well as debris/utility detection. Magnetometer readings are intended
for magnetic object and/or utility detection. Side-scan sonar will cover wider areas and is intended
to capture debris in shallower water where multibeam cannot be effectively collected. Side-scan
sonar is being proposed as a supplement to multibeam along the entire shoreline in areas where
required due to the presence of higher-elevation marine debris (e.g., broken timber piles) or other
obstacles preventing safe vessel access and data capture in the multi-beam survey. Proposed
utilities and debris detection surveying locations are shown in Figure 4-6. Further details are
provided in the FSP (Appendix A).

Stormwater outfalls will also be identified, including private outfalls for which insufficient data
exist for RD. Field activities performed for characterizing both riverbank and existing upland
utilities will locate remaining outfalls and discern their functionality. In addition, owner/operator
interviews will be performed during the PDI to locate and evaluate as-built information and
functionality of private outfalls so they can be considered, and used if needed, during RD.

Desktop studies will include a review for the presence of buried utilities (water, sewer, electrical,
communications, pipelines, etc.), and evaluation of how waterfront activities and uses may affect
those existing utility systems. Research will also be performed on utilities and debris to inform
geotechnical site characterization field efforts (i.e., to avoid drilling conflicts with buried objects).
Historical documents, aerial photos, and other sources of existing data will be reviewed. Locations
of piles and other debris will be delineated from these sources for use in the RD.

Existing utilities and debris identification field efforts will be conducted in accordance with
applicable requirements specified in the ROD and ASAOC, if applicable. This data collection will
not require specific permits. Only outfall location efforts will require access agreements with
property owners. Field efforts do not rely on other data collection efforts or PDI studies; however,
the desktop study relies on owner/operator interviews and data collected in the field.

49 HYDRODYNAMICS AND SEDIMENT DYNAMICS MEASUREMENTS

Field measurement efforts are proposed to fill hydrodynamics and sediment dynamics data gaps
identified in Section 3.9 and Table 3-6. This data is required to support site characterization;
provide input data for numerical modeling efforts (CSM refinement, recontamination, cap
stability, climate change impacts); validate the numerical model(s); and assist in PDI engineering
studies. Bottom-deployed Acoustic Doppler Current Profilers (ADCPs) will be deployed at two
stations, with co-located sensors measuring suspended sediment concentrations. Suspended
sediment measurements are a low-cost way to determine the amount of suspended solids moving
in the water column over time which supports recontamination evaluation and understanding of
general sediment dynamics. Suspended sediments data collection includes laboratory analysis for
conversion of measured turbidity to total suspended solids. A mid-deployment recovery and re-
deployment will be performed to ensure data is properly captured. Vessel-mounted ADCP
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(transect) surveys will also be performed to characterize larger-scale hydrodynamic patterns.
These surveys will be performed during the deployment or recovery of bottom-mounted systems
at multiple transects across the interior of the SIB and immediately outside the SIB in the main
river.

High-frequency free surface elevation measurements will be collected to characterize vessel wakes
and wind-waves using four pile-mounted sensors deployed at the same time as the bottom-mounted
sensors. These measurements will allow evaluation of potential resuspension/scour and cap and
riverbank stability. Bottom-mounted ADCP current data collection, suspended sediments data
collection, and wave/wake data collection are assumed to last approximately 2 months, with a
retrieval and re-deployment after the first month. Proposed locations of measurement activities for
currents, water levels, wind-waves, and boat wakes are shown in Figure 4-7.

The outer bottom-deployed ADCP location was chosen to characterize currents closer to the
entrance where river flows enter SIB and recirculate (Coast & Harbor Engineering, 2013). The
inner bottom-deployed ADCP location was chosen to characterize currents in the more quiescent
area within the SIB where velocities are typically less than 0.1 ft per second (Coast & Harbor
Engineering, 2013). At both locations, consideration was made to avoid potential conflicts with
vessel traffic, as well as bottom slope to ensure instrument package stability during the
deployment.

SedFlume (sediment) cores are proposed to be collected in the field and analyzed in the laboratory
to provide data regarding the erodibility of native sediments. Samples are proposed on a regular
pattern throughout the SIB Project Area as shown in Figure 4-8. Further details are provided in the
FSP (Appendix A).

This data collection will be conducted in accordance with applicable requirements specified in the
ROD and ASAOC. Data collection with vessel-mounted and pile-mounted instruments will not
require specific permits but pile-mounted measurements will require access agreements with
property owners. Data collection with bottom-mounted instruments and SedFlume coring will
require specific permits as well as access agreements with property owners. There are no
precursors to any of the measurement activities related to hydrodynamics and sediment dynamics.

4.10 HABITAT CONDITIONS SURVEY

A targeted habitat conditions survey is needed to address data gaps identified in Section 3.11
related to characterization of aquatic and riparian habitat conditions within the SIB Project Area.
Although some relevant data exists, it is proposed to conduct a field survey of the entire shoreline
included within the SIB Project Area to document both bank conditions and substrate conditions
within the shallow area defined as the area from 0 to -15 ft Columbia River Datum. The proposed
survey would document present-day conditions around the shoreline and riverbanks and provide
consistency in the quality and applicability of the data. It is noted that CWA Section 404 and 401
permits do not limit EPA’s interpretation of substantive permit requirements and that future
deliverables will incorporate Portland Harbor-specific examples as provided in the forthcoming
Programmatic Biological Opinion.
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The habitat survey will be performed in accordance with EPA’s National Rivers and Streams
Assessment project non-wadeable field protocols for physical habitat characterizations (EPA,
2017b). Habitat data will be collected on transects spaced at 150-ft intervals along the shoreline
using photo documentation of habitat conditions at a frequency sufficient to fully describe habitat
conditions for input into the HEA. Data will be used to establish the acreages and conditions of
each habitat area where remedial activities will occur. Habitat characterization will cover five
zones as follows:

e Riparian area — areas above ordinary high water and less than 400 ft from the ACM.
e ACM - the area between ordinary high water and ordinary low water.

e Shallow water — the area between 0 to -15 ft Columbia River Datum.

e Deep water — the area deeper than -15 ft Columbia River Datum.

e  Off-channel areas — tributaries to the main waterway.
The following data will be collected to characterize habitat conditions within each of these zones:

e Riparian area — vegetation, substrate, location with respect to historical floodplain, slope,
presence of buildings, structures, and riprap.

e ACM —depth, substrate, presence of riprap, sheetpile/seawall, pilings, and suspended and
floating structures.

e Shallow water — depth, substrate, presence of riprap, sheetpile/seawall, pilings, and
suspended and floating structures.

e Deep water — depth, substrate, presence of riprap, sheetpile/seawall, pilings, and
suspended floating structures.

e Off-channel areas — tributary water temperature and position relative to main channel
substrate.

The habitat conditions survey will require access agreements for the portion of work conducted in
the riparian zone on the riverbanks. The habitat conditions survey will incorporate information
from the surface sediment sampling (Section 4.1), the riverbank conditions survey (Section 4.4),
bathymetric and topographic surveys (Section 4.5), and the shoreline and overwater structure
inspections (Section 4.7).

4.11 ENGINEERING STUDIES

Engineering studies are required to inform application of the technology application decision tree
(Figure 1-3). Initial engineering studies are intended to identify critical impacts to structures,
shorelines, the nearshore environment, and facility operations. Further detailed engineering
analysis and design activities related to specific structures will also occur during the RD. This
section describes the engineering studies considered to be required during the PDI. These studies
are proposed to address data gaps identified in multiple subsections of Section 3.0, and to prepare
for the RD. Studies will be conducted in accordance with applicable requirements specified in the
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ROD, ASAOC, Remedial Design Guidance and Considerations document (EPA, 2021b), and
Waterfront Facilities Inspection and Assessment Manual of Practice No. 130 (ASCE, 2015).

4.11.1 Structure Condition Assessments

Screening-level condition assessments will be performed for each of the identified structures based
on the results of field inspections in Section 4.7. Condition assessments are required information
to support functional structure determinations according to the technology application decision
tree (Figure 1-3). These assessments will identify major visually observable deficiencies that may
affect the ability of the structures to carry future design loads and those most likely to be negatively
impacted by the RA. Assessments will follow Waterfront Facilities Inspection and Assessment
Manual of Practice No. 130 (ASCE, 2015). The condition assessments will include an evaluation
of the structure general condition, design loads, age and past repair history, geotechnical
conditions, and likely capacity. Condition assessments themselves will not require specific permits
or access agreements with property owners. This analysis relies on field inspection efforts
described in Section 4.7.

4.11.2 Facility Owner/Operator Interviews

Owners and operators of waterfront facilities with structures will be interviewed for the following
purposes:

Improve understanding of site history,

Obtain additional as-built data and repair history,

Obtain past condition assessment reports,

Determine current and future use requirements and anticipated design criteria, and
Determine the current and future navigation depth requirements for the SIB Project Area.

These interviews are intended to supplement the field inspections described in Section 4.7 and to
facilitate the functional structure evaluation. No known guidelines or requirements are applicable
to this effort. Owner/operator interviews will not require specific access agreements but will
require coordination with property owners. This effort does not rely on any other data collection
efforts or PDI studies.

4.11.3 Facility Future Use and RA Impact Evaluation

Engineering evaluations will be performed to characterize the anticipated future use of the
shoreline and overwater structures in the SIB and potential impacts of the RA. Structural analysis
will be performed to evaluate capacities and capabilities to support design loads post-RA. RA
impacts on shoreline and overwater structures will be evaluated with the following tasks:

e Estimate current structural system capacity based on condition assessment, as-built
drawings, and past repair history;

e Perform a functional structures determination, including an estimate of the structures'
remaining service life;
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e Perform structural analysis using two dimensional finite element analysis (or similar) to
determine impacts of RA on structural system capacity;

e Perform a more detailed (three dimensional [3D] finite element) analysis on a limited
number of complex or sensitive structures either during the PDI or during the RD;

e Determine the relative decrease in structural system capacity compared to the as-built
condition and relative to applicable building codes; and

e Modify the RD iteratively, where feasible, to avoid negative impacts to permanent,
functional structures.

No known requirements are applicable to this effort. These studies will not require specific permits
or access agreements with property owners. This effort relies upon the results of many field efforts
and PDI studies, including bathymetric survey, utility and debris identification, geotechnical site
characterization, slope stability and seismic evaluation, and riverbank characterization.

4.11.4 Facility Operations and Construction Phasing Assessment

Analysis will be performed to evaluate potential disruption to facility operations caused by the
RA. Sequencing/planning schemes will be evaluated to identify impacts, identify both synergies
and conflicts, develop conflict mitigation measures, and plan additional temporary operations
scenarios, or other. Construction planning efforts will consider both existing and future use of
facilities affected by RA on an annual and/or seasonal basis. This study does not address a specific
data gap but represents an optimization effort to mitigate disruption impacts. Mitigation measures
may consist of altering the proposed RA, altering the timing and/or sequencing of RA activities,
or providing alternative operational scenarios for tenants. This study will be conducted in
accordance with applicable requirements specified in the ROD, ASAOC, and Remedial Design
Guidelines and Considerations document (EPA, 2021b). This study will not require specific
permits or access agreements with property owners. This effort relies upon the results of many
PDI studies, including application of the technology application decision tree (Figure 1-3) (which
is also based on many other efforts), and the dredging study discussed in Section 4.11.5.

4.11.5 Dredging Study

A dredging study will be performed to evaluate critical elements of dredging in the SIB and
streamline construction, and is anticipated to include the following elements:

e Anticipated equipment (mechanical, hydraulic, land-based vs. water-based, etc.);

e Equipment capabilities and limitations;

e Lateral and vertical extents of dredging;

e Over-dredging (construction tolerance) requirements;

e Site configuration considerations (sediments, bed slope, hydrodynamics, etc.);

e Geotechnical evaluation, for the purposes of evaluating potential dredging production
rates, slope stability, side slope design, structural offsets, dewatering, and disposal
considerations;
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e Existing debris removal and existing structure considerations;

e Dredging production rates;

e Transloading, rehandling, and logistics for disposal; and

e BMPs and engineered recontamination control measures.
This study does not address a specific data gap but represents an optimization effort to reduce costs
and environmental impacts during construction. This study will be conducted in accordance with
applicable requirements specified in the ROD, ASAOC, and Technical Guidelines for
Environmental Dredging of Contaminated Sediments (USACE, 2008). This study will not require
specific permits or access agreements with property owners. This effort relies upon the results of

many PDI studies, including application of the technology application decision tree (Figure 1-3)
(which is also based on many other efforts).

4.11.6 Constructability Assessment

The purpose of the constructability assessment is to evaluate feasibility of implementing the
proposed remediation concepts. Remediation concepts will be evaluated using field data collected
during the PDI and the results of desktop engineering studies. Remediation concepts will likely
consist of miscellaneous combinations of capping, dredging, dredging/capping, bank stabilization,
habitat development, debris and non-functional structure removal, potential replacement of
functional marine structures, and other elements to be determined. The assessment will be
conducted by reviewing the construction process from start to finish and determining potential
impacts of constructions on facility operations and whether proposed construction methods are
likely to be practical and successful. Construction elements will include dredging, capping,
demolition, bank stabilization, and rehabilitation or reconstruction of shoreline and overwater
structures. The process is intended to:

e Integrate construction expertise into the planning and design process;

e Evaluate whether the RA concepts are buildable and maintainable;

e Provide insight into construction activities;

e Identify potential project construction risks;

e Reduce or prevent errors, delays, and cost overruns;

e Evaluate impacts to existing facilities;

e Evaluate traffic control (surface and maritime);

e Identify potential sources of aggregate materials (capping, shoreline protection, etc.);

e Evaluate anticipated site logistics and constraints, including utility conflicts within the
work areas;

e Review potential environmental impacts for the proposed construction methods; and

e Establish general construction sequencing necessary to complete the project.
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The constructability assessment will be conducted in coordination with the dredging study. The
constructability assessment will also include a discussion on potential construction monitoring
suitable to protect existing functional structures. This study does not address a specific data gap
but represents an optimization effort to reduce overall risk and construction costs. This study will
be conducted in accordance with applicable requirements specified in the ROD and ASAOC. This
study will not require specific permits or access agreements with property owners. This effort
relies upon the results of many PDI studies, including application of the technology application
decision tree (Figure 1-3) (which is also based on many other efforts).

4.11.7 Recontamination Potential Evaluation

Sediment transport studies will be performed to evaluate recontamination potential in the SIB post-
RA. Recontamination potential evaluations in this section include analysis of sediment movements
which, when combined with contaminant concentrations from areas of sediment origin, provide
input of contaminants from different sources for use in the SEDCAM modeling described in SAR
Section 8.6. The hydrodynamic and sediment transport modeling results will be used to develop
inputs for SEDCAM. SEDCAM will be applied to multiple locations spatially distributed within
the SIB Project Area, and the hydrodynamic and sediment transport modeling results will inform
key parameter values at each SEDCAM location. Those parameters will include local sediment
deposition rates, scour rates, mixing depth, and COC loading. Recontamination will be considered
from upland pathways, in-water pathways, and local pathways (e.g., local resuspension/scour). In
addition, recontamination will be considered from both natural forces (e.g., river currents) and
anthropogenic forces (e.g., propeller wash). The SAR (HGL, 2021a) determined that all the
recontamination pathways discussed in this section are Status “C”, Uncontrolled, and require
additional characterization and/or source control.

e Upland Pathways — Direct Discharges (Outfalls) Recontamination Potential: The purpose
of this analysis is to evaluate the fate and relative contribution of contaminated sediments
discharged to the SIB Project Area from outfalls. Existing numerical models of the SIB
that include the river and outfall jets will be utilized, in combination with stormwater and
hydrology information. Sediment footprints from simulated outfall discharges will be
assigned contaminant concentrations based on contaminant concentrations measured
during stormwater sampling. Work will consist of the following tasks:

o Hydrology evaluation — upland drainage and stormwater flows;

o  Outfall discharge evaluations (flows, sediments, etc.);

o 3D hydrodynamic modeling of outfall discharges — extreme events;

o 3D hydrodynamic modeling of outfall discharges — typical conditions; and

o Generate sediment deposition footprint from simulated outfalls and rates of
sediment deposition to be used as input to SEDCAM modeling for recontamination
potential evaluation.

e Upland Pathways — Overwater Sources (Particulates) Recontamination Potential: The
purpose of this analysis is to evaluate the fate and relative contribution of contaminated
particulates (to be determined) discharged to the SIB Project Area from overwater
activities. Existing hydrodynamic numerical models of the SIB will be utilized, in
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combination with approximated behavior of overwater materials (to be determined). Data
used to characterize over-water contributions will include any available measured
concentrations within discharged particulates or estimates based on desktop study, and
particulate physical properties relevant to in-water transport (density, diameter, and
shape). Particulate material to be considered will include abrasive blasting material, paint
chips, and solids components of stormwater runoff from over-water surfaces. Data
sources may include existing stormwater monitoring data and published literature
characterizing abrasive blasting material and marine paints. Transport and deposition will
be simulated using hydrodynamic modeling combined with particle tracking
(Lagrangian) or similar transport simulations. Work will consist of the following tasks:

o Evaluate discharged material types (particulates, others), likely source locations,
and contaminant concentrations;

o Perform 3D hydrodynamic modeling of hydrodynamics near over-water inputs;
o Simulate transport and deposition of over-water discharged particulates; and
o Characterize recontamination (dilution) from over-water sources.

e In-Water Pathways — River Sediment Transport Recontamination Potential: The purpose
of this analysis is to evaluate the fate and relative contribution of contaminated sediments
entering the SIB Project Area from other areas. Existing numerical models of the SIB that
include the river will be utilized, in combination with river sediment information.
Upstream river sediments will be incorporated into the modeling through sediment
tracking analysis with multi-fraction sediment sources within the river upstream of the
SIB. Work will consist of the following tasks:

o Redevelop existing mass-based river-wide model (coarsen);

o Re-validate coarse hydrodynamic model;

o Perform longer-term simulations — hydrodynamics (e.g., seasonal);

o Perform longer-term simulations — sediments (e.g., seasonal);

o Perform sediment tracking simulations from distinct river locations into the SIB;

o Perform sediment tracking simulations from distinct SIB locations into various
remediation areas; and

o Characterize recontamination (dilution) from river source areas to the SIB.

e Resuspension/Scour Pathways — Natural Forces: The purpose of this analysis is to
evaluate the fate and relative contribution of contaminated sediments resuspended/
scoured from un-remediated areas within the SIB Project Area. Existing natural
hydrodynamics numerical models of the SIB will be utilized. Work will consist of the
following tasks:

o Perform river conditions analysis - river flows, winds, outfall discharges;
o Evaluate wind-wave generation and transformation;
o Perform bathymetry change analysis;

o Incorporate SedFlume data into sediment transport model;
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o Perform 3D hydrodynamic (mass-based) model refinement;

o Perform 3D hydrodynamic model calibration/validation using previously collected
and newly collected data in the SIB;

o Perform 3D hydrodynamic modeling of natural conditions — extreme events;
o Perform 3D hydrodynamic modeling of natural conditions — typical conditions;
o Perform climate change impact evaluation (temperatures, water levels, discharges);

o Extrapolate 3D hydrodynamic modeling results to long-term conditions (sediment
resuspension climate);

o Map sediment resuspensi