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Introduction

1

INTRODUCTION

1.1 Regulatory Background

The Port of Portland (Port) entered into an Administrative Order on Consent (AOC) with
the U.S. Environmental Protection Agency (USEPA) in October 2003 to perform a Non-
Time-Critical Removal Action (NTCRA) at the Terminal 4 (T4) site on the Willamette River
in Portland, Oregon (Figure 1) (USEPA 2003a). The AOC requires the Port to perform an
Early Action to address known contamination found in T4 sediment samples during a
remedial investigation directed by the Oregon Department of Environmental Quality
(DEQ). USEPA, in consultation with its federal, state, and tribal partners, evaluated and
selected a Removal Action for the Port’s T4 that included a combination of monitored
natural recovery, capping, and dredging with placement of contaminated sediment in a
Confined Disposal Facility (CDF) to be built on site. The USEPA-selected Removal Action
was detailed in an Action Memorandum prepared by USEPA in 2006 (Action Memo;
USEPA 2006).

Implementation of the Action Memo (USEPA 2006) is occurring in phases because many of
the design issues required for full implementation are linked to the overall Portland Harbor-
wide Remedial Investigation/Feasibility Study (RI/FS) process, which has been delayed. For
this reason, in a letter to USEPA dated August 22, 2007, the Port requested that USEPA
revise the schedule for implementation of the T4 Removal Action to realign the project with
the harbor-wide RI/FS schedule. The Port’s project realignment request acknowledged that
the Port would work collaboratively with USEPA to identify and evaluate work (abatement
measures) that could be initiated in the near term to reduce risk and address the imminent
and substantial endangerment (ISE) at T4. To this end, the Port prepared an Abatement
Measures Proposal in October 2007 (Anchor 2007a) to detail specific components of the
Removal Action that the Port would implement as Phase I to address conditions at T4 that
pose an imminent threat to human health and the environment. USEPA approved the
Abatement Measures Proposal in November 2007. These abatement measures are described
below and are considered the first phase (Phase I) of the Removal Action at T4:

« Dredging and off-site disposal of sediment exhibiting the highest chemical

concentration, providing a permanent solution of contaminant mass removal.
« Construction of a nearshore cap to isolate petroleum-contaminated sediment from

aquatic receptors and control a potential ongoing source to nearby areas.

Removal Action Completion Report ;\ZQ June 2009

Terminal 4 Phase I Removal Action 1

050332-01



Introduction

« Stabilization of the Wheeler Bay shoreline to minimize contaminant migration to the
river.

« Dredging and off-site disposal of contaminated sediment in Slip 3 at Berth 410 to
support water-dependent maritime use in a manner consistent with the Action
Memo (USEPA 2006) and in support of overall risk reduction in the Removal Action
Area (RAA).

Final design and implementation of Phase II (the final phase of the Removal Action) is
dependent upon information from the harbor-wide investigation and will be conducted

once that information is available.

The Port initiated Phase I construction of the Removal Action in August 2008 and completed
this first phase in October 2008. This Removal Action Completion Report (RACR)
summarizes the Phase I Removal Action design and construction activities conducted to
implement the design. This RACR was developed by Anchor QEA, LLC (Anchor) and is
submitted to USEPA pursuant to Section VIIL.24 of the AOC (USEPA 2003a). This RACR
conforms to the requirements set forth in Section 300.165 of the National Contingency Plan
(NCP) entitled “OSC Reports” and provides a majority of the information as required by the
Statement of Work (SOW), which is an attachment to the AOC. The only item not included
in this document that is detailed in the SOW is an appendix containing all the relevant
documentation (e.g., manifests, invoices, bills, contracts, etc.) generated during the Removal
Action. Although this information will not be included in this document, it will be available
to USEPA if ever requested. In addition, the RACR also provides the reporting
documentation required by the Water Quality Monitoring and Compliance Conditions Plan
(WQMCCP; USEPA 2008 and Appendix R) and the Biological Opinion (NMFS 2008 and
Appendix S). See Table 1 for a summary of major events and milestones, beginning with the

signing of the AOC and through the completion of the Phase I Removal Action.

1.1.1 Removal Action Objectives

Removal Action Objectives (RAOs) for Phase I were jointly developed by the Port and
USEPA as described in the Abatement Measures Proposal (Anchor 2007a). The

objectives are listed below:

Removal Action Completion Report ;\ZQ June 2009
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« Activities should be effective in abating ISE posed to aquatic life that may have
direct contact with sediment within the RAA.

« Activities should be consistent with USEPA’s selected Removal Action detailed
in the Action Memo (USEPA 2006).

« Activities should not unduly impede or disrupt the designated use of T4 for

water-dependent maritime use.

1.1.2 Roles and Responsibilities

USEPA designated Sean Sheldrake as the project coordinator to oversee implementation
of the final design and work plan. Anchor and the Port jointly prepared the design
documents with review and input from Ash Creek Associates, Inc. (ACA) and Hickey
Marine Enterprises, Inc. (HME) throughout the design finalization. The Port was
responsible for completing the Phase I Removal Action in conformance with the AOC,
Applicable or Relevant and Appropriate Requirements (ARARs), approved Design
Analysis Report (DAR; Anchor 2008a) (including plans and specifications), approved
Removal Action Work Plan (RAWP; Anchor 2008b), Biological Opinion (NMFS 2008 and
Appendix S), WQMCCP (USEPA 2008 and Appendix R), and other applicable
documents. As described in detail in Section 4, the Port contracted with HME to
implement in-water construction activities at T4 and to transport the material by barge
to the transloading facility, offload the material into trucks, and transport the material
by truck from the transloading facility to the landfill for disposal. HME was also
contracted by the Port to implement the nearshore capping construction activities at the
site. ACA was hired by the Port to complete the Wheeler Bay shoreline stabilization
work. ACA subcontracted to Envirocon, Inc. (Envirocon) to implement the shoreline
stabilization construction activities. In addition, the Port hired Anchor to perform
environmental monitoring and to support the Port’s construction management and

oversight activities throughout Phase I of the project.

1.2 Organization of this Document

The remainder of this document provides detailed information on the Phase I Removal

Action design and construction activities conducted to implement the design as follows:

Removal Action Completion Report ;\ZQ June 2009
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« Section 2 - Site Background provides a description of the RAA and describes
previous site investigations that were completed to characterize the sediment at T4
and used to inform the Phase I Removal Action design.

» Section 3 — Summary of the Phase I Removal Action Design and Construction
Planning provides site background information used to inform the Phase I design,
summarizes the Phase I objectives and performance standards, and details the
Phase I design activities and environmental protection measures by subarea.

« Section 4 - Dredging and Capping Construction Activities describes the project
timeline, details the mobilization and demobilization process, and summarizes
dredging and capping activities and construction deviations from design.

« Section 5 — Wheeler Bay Shoreline Stabilization Construction Activities describes
the project timeline, details the mobilization and demobilization process, and
summarizes Wheeler Bay shoreline stabilization activities and construction
deviations from design.

« Section 6 - Summary of Monitoring and Construction Quality Assurance
Activities describes monitoring and construction quality assurance activities that
were performed during implementation of the removal action to confirm compliance
with the design and attainment of performance standards.

« Section 7 - Summary of Activities Conducted in Accordance with the WQMCCP
and the Biological Opinion details activities that were conducted to comply with
the WQMCCP (USEPA 2008 and Appendix R) and Biological Opinion (NMFS 2008
and Appendix S) and provides required reporting information.

« Section 8 - Documentation of Performance Standards Attainment summarizes the
specific verification activities used to attain performance standards.

» Section 9 — Field Monitoring Quality Assurance/Quality Control Documentation
provides a summary of the quality assurance/quality control (QA/QC) activities
conducted during the field activities associated with the construction phase.

» Section 10 — Certifications and Institutional Controls details the actions required to
maintain capped areas.

» Section 11 — Construction Costs details the costs associated with implementation of

the Phase I project.

Removal Action Completion Report ’ \ZQ June 2009
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« Section 12 - Lessons Learned provides a list of lessons that were learned throughout
the implementation of the Phase I project that will be helpful to refer to during the
design stages of the Phase II project.

» Section 13 — Phase I Removal Action Contact Information summarizes the contact
information for private and public representatives involved with the Phase I project.

« Section 14 - References summarizes the references used in the document.

Removal Action Completion Report ;\ZQ June 2009
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Site Background

2 SITE BACKGROUND
2.1 Terminal 4 Removal Action Area
The T4 facility itself is within or adjacent to the Portland Harbor Superfund Site. The RAA
is defined in the AOC for the Removal Action as “that portion of the site adjacent to and
within the Port’s T4 at 11040 North Lombard, Portland, Multnomah County, Oregon,
extending west from the ordinary high water line on the northeast bank of the Lower
Willamette River to the edge of the navigation channel, and extending south from the
downstream end of Berth 414 to the downstream end of Berth 401, including Slip 1, Slip 3,
and Wheeler Bay” (USEPA 2003a).

The Port is a port district of the State of Oregon, which owns the T4 uplands between River
Miles (RMs) 4.1 and 4.5 on the Lower Willamette River. The Port also currently owns a
portion of the submersible and submerged lands in Slip 1 and Slip 3 located within the
RAA. The remainder of the submersible or submerged land is owned by the State of
Oregon and managed by the State of Oregon Department of State Lands (DSL).

A vicinity map and site plan locating T4 is provided on Figure 1.

2.2 Summary of Site Investigations
A summary of the physical and chemical characterization information that was collected at
T4 to characterize the existing site conditions and used to inform the design and develop the

Phase I Removal Action is discussed below.

2.2.1 Physical Characterization

Geotechnical information that was used for various components of the design is
summarized below. In general, this information was used for assessing the feasibility of
dredging in the different dredge areas, assessing cap stability in shoreline areas, and for
assessing stability of shoreline structures near to which dredging and/or capping

occurred.

Geotechnical data in these areas were provided by performing laboratory tests on
samples from the in-water borings/cores, and field tests including pocket penetrometer

tests, torvane tests, and standard penetration resistance. Results of the laboratory tests
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show that the recently deposited sediment overlying the grey, loose to medium-dense
sands consist predominantly of very soft organic silt and clay with liquid limits ranging
from about 70 to nearly 100 percent, and moisture contents ranging from 67 to 106
percent. The fines content of this sediment generally ranges from 51 to 96 percent, with

average fines content ranging from 75 to 85 percent.

Based on consolidation and plasticity results, as well as on testing conducted in the field
(including pocket penetrometer tests, torvane tests, and standard penetration
resistance), it was expected that these soils would be normally consolidated and have
very low undrained shear strengths. The undrained strength of the very soft sediment
was estimated to be on the order of about 20 to 140 pounds per square foot (psf). The
material dredged in Slip 3 was expected to consist of very soft to soft, slightly sandy to
sandy organic silt and clay. Areas of higher density sediment were expected to be
encountered during dredging and more likely with deeper depths where native soils are
encountered. The sediment dredged at Berth 414 was expected to consist of very soft to
soft, clayey, fine sandy silt with occasional wood chunks. In addition, debris was

anticipated to be encountered during the dredging.

2.2.2 Elutriate Testing

The dredging elutriate test (DRET) is used to help assess water quality at the point of
dredging. As reported in the Final DAR (Anchor 2008a), the DRET results for a
composite dredge prism sample showed that water quality effects from toxic
constituents resuspended by dredging were expected to be negligible (DAR Table 8,
Anchor 2008a). All metals results were well below their respective acute water quality
criteria, with the exception of copper. The DRET copper concentration (4.3 micrograms
per liter [ug/L]) was just slightly above the hardness-based acute criterion (3.6 pug/L, a
very stringent criterion considering the low hardness of 25 milligrams per liter (mg/L) in
the Willamette River); similar concentrations have been reported as ambient background
levels in the Willamette River (~5 ug/L dissolved copper; USGS 2006). As reported in
the DAR (Table 8, Anchor 2008a) 9 ug/L is the DEQ suggested default background
concentration for copper in freshwater (DEQ 2002). Only a few polycyclic aromatic
hydrocarbons (PAHs) were detected, and the few detected PAHs were two or more

orders of magnitude below their acute water quality guidance values (USEPA 2003b).
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No dichloro-diphenyl-trichloroethane (DDT) isomers, polychlorinated biphenyls (PCBs),

or petroleum compounds were detected.

2.2.3 Disposal Suitability

The results of the analyses of samples from sediment cores collected from the Slip 3
dredge area in December 2007, including Toxicity Characteristic Leaching Procedure
(TCLP) tests, were presented in Appendix G to the DAR (Anchor 2008a). The
concentrations of TCLP constituents were below the regulatory levels; therefore, the
sediment was not characteristically toxic. Because the sediment did not meet any of the
other regulatory definitions of hazardous waste, the sediment was managed at the
Wasco County Landfill as nonhazardous waste. The characterization data were also
provided to Wasco County Landfill and used to characterize the sediment for disposal.
USEPA Region 10, Office of Compliance and Enforcement, confirmed in an e-mail from
Xiangyu Chu to Timothy Brincefield and Sean Sheldrake that the Wasco County Landfill
was operating in compliance with their permit and was acceptable to receive waste from
a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
action under the Off-Site Rule (Code of Federal Regulations, Title 40, Part 300.440).

224 Slip 3 General Chemical Characterization

A number of sources of existing sediment chemistry data for T4 are available from
historical investigations of sediment contamination. The Port has been investigating the
nature and extent of sediment contamination at T4 since before 1988. Federal and state
agencies, including the U.S. Army Corps of Engineers (USACE), USEPA, and DEQ, have
investigated the nature and extent of sediment contamination in the Willamette River
and have collected sediment samples in the vicinity of T4 as part of their investigations
(BBL 2004). Most recently, sediment chemistry data were collected as part of the T4
Early Action design (Anchor 2006).

The primary source of sediment chemistry data that was used for the design of the
Phase I Removal Action was the data collected during development of the T4 Early
Action Engineering Evaluation/Cost Analysis (EE/CA; BBL 2005). Other historical
reports containing data with acceptable quality assurance and documentation that was

considered included:
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« USEPA Portland Harbor Sediment Investigation Report (Weston 1998)
« Remedial Investigation Report, Terminal 4, Slip 3 Sediment (Hart Crowser 2000)
« Willamette River Channel Maintenance Characterization Study (USACE 1999)

Based on a review of the existing data, Table 2 of the DAR (Anchor 2008a) presents the
constituents of concern (COCs) at Slip 3 that exhibited exceedances of Probable Effects
Concentration (PEC) values in the EE/CA or in prior investigations. These COCs are
listed in Table 2 of the DAR (Anchor 2008a) along with their maximum PEC exceedance
ratios (i.e., maximum concentration divided by PEC value). PEC values and actual

concentrations for various areas are provided on figures referenced in Sections 4 and 5

of the DAR (Anchor 2008a).

These identified COCs were used to guide the design of the Phase I Removal Action in
terms of identifying the target areas for dredging, as well as which parameters to model
for contaminant transport evaluations. The head of Slip 3 adjacent to the Bank
Excavation and Backfill Replacement Area (BEBRA) work (BBL et. al. 2005) was also a

target area for the Phase I Removal Action due to observations of sheens in that area.

Additional pre-construction samples were collected in the RAA in December 2007. As
described in the Sampling and Analysis Plan (SAP) for Phase I sediment quality (Anchor
2007b), the objectives of the pre-construction sampling event included chemical analysis
of 11 core locations in Slip 3 and north of Berth 414 to further define the depth and

extent of Phase I dredging areas.

The results are presented in the Pre-construction Sampling Data Report, which is
provided as Appendix G to the DAR (Anchor 2008a). The results were incorporated into
the existing sediment quality dataset for use in the design of the Phase I Removal

Action.

2.25 Wheeler Bay General Chemical Characterization

Composite surface soil samples were collected along the bank of Wheeler Bay. The

composite samples were analyzed for total petroleum hydrocarbons (TPH), PAHs,
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PCBs, pesticides, metals, and phthalates. TPH, PAHs, pesticides, metals, and phthalates
were detected in one or more of the samples, summarized as follows.

« PAHs were detected in the samples at concentrations that exceeded the
preliminary screening levels.

« None of the pesticide concentrations exceeded industrial Preliminary
Remediation Goals (PRGs). With the exception of 4,4-DDT at two locations, no
pesticides exceeded terrestrial screening level values (SLVs) in the riverbank
samples.

« The composite samples detected metals (arsenic, cadmium, copper, lead, and
zinc) above regional background concentrations and the preliminary screening
levels.

« Bis(2-ethylhexyl)phthalate was detected in one sample but was below the

preliminary screening level.
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3 SUMMARY OF THE PHASE | REMOVAL ACTION DESIGN AND
CONSTRUCTION PLANNING

This section summarizes the Phase I Removal Action design details as described in the DAR

(Anchor 2008a) and the construction planning details for implementation of the design as

described in the Final RAWP (Anchor 2008b).

The Phase I Removal Action design was developed in accordance with the USEPA Action
Memo (USEPA 2006). The design incorporated USEPA comments on the EE/CA (BBL 2005) and
on the overall T4 Removal Action 30 and 60 percent design submittals and provides the specific
details for the Removal Action activities. The RAWP (Anchor 2008b) presented the construction
planning details for the implementation of the design with significant input from the
contractors. Together, these documents provided the specific details for what the Removal
Action activities are, and a plan for implementing those activities. These details are
summarized below for dredging; transportation, transloading, and disposal; capping; and

shoreline stabilization activities.

3.1 Dredging

As part of the Phase I Removal Action, dredging was required in isolated areas of Slip 3 and
north of Berth 414 (see Figure 2). There are two unique dredge plans as part of the Phase I
Removal Action:

« Berth 411 “Plus” — Three areas that are immediately adjacent to Berth 411, adjacent to
Pier 5, and north of Berth 414. Dredge elevations in this area were controlled by the
chemistry data.

« Berth 410 — An area adjacent to Berth 410, which was being removed down to
navigational depths at an elevation of between -39.3 to -41.3 feet National Geodetic

Vertical Datum (NGVD).

The basis of the dredge design relates to dredging performance standards and design
objectives and criteria that are discussed in detail in the DAR (Anchor 2008a). The design
details based on this information, as well as construction planning details, are summarized
in this section for the Berth 411 “Plus” and Berth 410 dredge areas. The sampling locations
used in the Phase I dredge area design are depicted on Figure 2 and are summarized in

Table 2.
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3.1.1 Design Details
3.1.1.1  Berth 411 “Plus” Areas
The lateral boundaries of the Slip 3 and North of Berth 414 dredge prism were
developed by determining the extent of surface sediment exceeding 20 times the PEC
ratio. This boundary was predetermined based on a core-by-core analysis of PEC
exceedances as shown and discussed in detail in Section 4.2.2 of the DAR (Anchor
2008a). The depth and elevation of dredging within the Slip 3 and north of Berth 414
dredge prism were predetermined based on a core-by-core analysis of PEC
exceedances. The depth of contamination was predetermined for each core location
using compaction-corrected sampling intervals and chemical analytical results. The
dredge prism within each unit was set at or below the deepest point of
contamination within a given area based on cores within that unit. The sizing and
orientation of the units were established based on anticipated dredging approaches
as detailed in the DAR (Anchor 2008a). A paid allowable overdepth thickness of 12
inches was set for the contractor based on dredging equipment tolerances and other
constructability considerations. The maximum allowed depth the contractor could
dredge to was 12 inches below the paid overdredge allowance described above. The
total volume of dredged material from the Berth 411 “Plus” area was expected to be
approximately 4,750 cubic yards (cy) without overdredge, to approximately 6,800 cy
including payable overdredge.

A portion of the dredge footprint would not have full removal down to a PEC
exceedance ratio of 10 due to the concern over slope stability and waterfront
structures. After completion of dredging, these select areas would have a sand layer
placed. The area of partial removal was 13,300 square feet. Six inches of the sand
layer would equate to 400 tons of sand (assuming 1.65 tons per cy for the sand). To
ensure adequate coverage, the contractor was required to place 600 tons (roughly 50

percent above the 6-inch target).

3.1.1.2  Berth 410 Area
The dredge design for the Berth 410 area was 150 feet wide extending from the Berth

411 “Plus” dredge area towards the navigational channel to provide safe navigation
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for vessels calling on Berth 410/411 to a required depths of -39.3 feet NGVD.
Therefore, areas above elevation -39.3 feet NGVD were identified for removal. As
with the Berth 411 “Plus” dredge design, a paid allowable overdepth thickness of 12
inches was given to the contractor based on dredging equipment tolerances and
other constructability considerations. In addition, the maximum allowed depth the
contractor could dredge to was 12 inches below the paid overdredge allowance
described above. Therefore, for Berth 410, the maximum allowed dredge depth was
-41.3 feet NGVD. The total volume of dredged material expected from the Berth 410
area was about 3,650 cy without overdredge, to about 6,300 cy including payable

overdredge.

3.1.2 Construction Planning

Construction planning for the dredging activities (including sand layer placement) is
discussed in detail in Section 2 of the RAWP (Anchor 2008b), and highlights including
sequencing and the planned dredge and sand layer placement methods are summarized
below. This section also discusses the planned method for containing the water that

drained out of the dredge material on the transport barges.

The following construction sequence was anticipated for the dredging and sand layer
placement work:

« Dredging would begin after completion of the mobilization and setup of the
transloading facility at The Dalles, Oregon. The first dredge location would be at
the small area just north of Berth 414. This work was expected to be completed
in 1 day.

« The offloading derrick (Sea Vulture), the transport barge containing sediment
dredged from the first dredge area, and the barges to be used for the spill
containment at the transloading facility would be towed together up river to The
Dalles transloading facility.

o The Berth 411 “Plus” area would be dredged from the head of the slip towards
the mouth. The duration of the work was anticipated to be 10 days. Transport
(haul) barges would be loaded one day and offloaded the next, requiring 2 days
to complete the dredge, haul, offload, and return cycle.
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« Offloading at The Dalles transloading facility would occur concurrently with the
dredging operation.

« A short shutdown would occur at the completion of the Berth 411 “Plus”
dredging before the Berth 410 dredging occurred (“Shutdown Dredging
Event 1”7). During the shutdown, the dredge plant, material barges, upland
transload equipment, and on-highway haul trucks would demobilize. The on-
water transload equipment would not demobilize.

« After remobilization of the equipment, the sand layer would be placed following
the completion of the Berth 411 “Plus” dredging during the Shutdown Dredging
Event 1 time period.

o The Berth 410 dredging would be completed in a similar sequencing as described
above for Berth 411 “Plus”. The work would occur for 3 days and then
Shutdown Dredging Event 2 would occur.

o During this second shutdown, the capping work at the head of Slip 3 would
occur.

« Remobilization for additional dredging to address remaining high spots, if any,

would then occur, and the final dredging would require up to 4 days.

3.1.2.1 Dredge Method
The planned dredge method for the Berth 411 “Plus” and Berth 410 areas was to use

a mechanical bucket. Specifically, the contractor was planning to perform the
dredging using a 20-cy Cable Arm clamshell bucket and if sediment could not be
dredged due to a denser river bottom, a 10-cy heavy-duty Atlas round-nose

clamshell bucket would be used to reach final grade.

3.1.2.2 Barge Water Containment Method

As the material was dredged and placed into a barge, water from the dredge
material was collected and contained as described in this section. Each flat-deck
material barge was to have up to 6-foot-high fully enclosed watertight welded steel
bin walls, and all scupper holes were to be closed off and secured. The barge was to
be loaded in a manner to prevent listing, and material was to be loaded with special

care to fill no more than 1-foot from the top of the bin walls.
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Temporary barrier walls were to be secured at a 45-degree angle in all four corners of
the transport barges to facilitate sediment dewatering. The barriers were to have
seepage holes cut along the base with screens secured at the openings to retain the
solids and allow water to flow behind the barrier for pumping to the lash combo
barge. Slotted 55-gallon drums were to be set behind the temporary barrier for
water gathering and pump placement. There were to be pumps stationed on each
corner of the material barge during dredging operations with two to three workers
dedicated for transfer of water to the lash barge. The lash barge was to be made up
of four compartments and have approximately 450,000 gallons of total liquid

capacity.

The lash barge was to be hauled to Berth 408 and offloaded to the designated upland
sanitary sewer manhole at T4 (see DAR Figure 1 for location, Anchor 2008a). The
Port obtained a permit from the City of Portland Bureau of Environmental Services
(BES) (Batch Discharge Number 2008-027). The estimated water discharge volume
was up to 1.5 to 2 million gallons. The discharge rate was to be kept below 100
gallons per minute as monitored with a flow meter. If water removal was required
from the lash barge prior to the first scheduled shutdown, the barge would be
transported to Cascade General, located on Swan Island, to be pumped into large
holding tanks without any discharge flow restriction. This work would be done at
night with no impact on the dredging operation. Additionally, if the water did not
meet the BES compliance requirements, the lash barge would have also been
transported to Cascade General to be pumped into holding tanks and treated prior

to discharge.

3.1.2.3 Sand Layer Placement Method
For the placement of the sand layer in Berth 411, a grid pattern of cells would be

drafted and downloaded to the computer in the dredge cab. HME planned to use a
10-cy Atlas re-handle bucket with a width of 8 feet. Placement of 1 ton
(approximately 0.8 cy) of the sand layer per 22 square feet of area would be
accomplished by determining the weight of sand layer material required for each
grid (8 feet by 25 feet +/- 200 square feet) with a full bucket. Each cell would require
approximately 7.3 cy (5.8 tons) of sand layer material. HME determined that filling
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the bucket a minimum of 75 percent full before placement would assure at least the

minimum coverage of 1 ton per 22 square feet.

Positioning the floating crane to start placement of the sand layer would be done in a
manner to prevent the spuds of the barge from settling into any of the placed layer.
All work would begin near shore and work offshore, covering 60 to 75 feet of width

before repositioning the floating crane.

To spread the sand layer evenly, the bucket would be lowered to the water surface
and then cracked open. The operator would then swing throughout the cell until all
of the material was removed from the bucket. The operator would then position the
bucket at the center of the covered cell and push the capping target button located
near the swing control lever. The capping target button would fill the cell selected
with color and store the position to a saved file. Usage of this feature would allow
the operator to keep track of the area that had been covered. Figure 6 of the RAWP
(Anchor 2008b) illustrates the Base Cap Type 3 capping placement grid.

3.2 Transportation, Transloading, and Disposal
Dredged sediment transportation, transloading, and disposal activities are described in the
DAR (Anchor 2008a) and RAWP (Anchor 2008b). The design details, as well as construction

planning details, are summarized in this section for the disposal of the dredged sediment.

3.21 Design Details

The primary design detail related to transportation, transloading, and disposal was that
the material would be disposed of at an upland disposal facility. The specific details
related to this activity were to be developed by the contractor as part of the construction
planning process. The Transportation and Disposal Plan (TDP) presented in the DAR
(Anchor 2008a) as Appendix F, along with the Construction Specifications (Appendix E
of the DAR, Anchor 2008a), detail the requirements for transporting and disposing of
dredged sediment to the landfill. In general, the intent during design was that dredged
sediment would be loaded into haul barges and taken to a transloading facility, where
the material would be transferred from the barges to trucks or rail cars for transportation

to disposal facilities. Upland soils and other wastes were expected to be loaded directly
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onto trucks for transport to disposal facilities or for transfer to rail cars for transport.
The waste materials were to be delivered to the disposal facilities by truck or rail. If rail
transport was used, the contractor was to transload the waste from rail cars to trucks

within the disposal facility for final delivery of the material to the landfill.

3.2.2 Construction Planning

Construction planning for transportation, transloading, and disposal activities is
discussed in detail in Appendices D1 and E of the RAWP (Anchor 2008b) as part of
HME’s dredging, transportation, and disposal plan. In general, HME determined that
the dredged sediment would be placed into sealed haul barges, and hauled to the Port of
The Dalles for offloading. The material would be disposed of at the Wasco County
Landfill (Appendix D1 of the RAWP contains the offloading facility permit from DEQ).
Planning details determined for hauling material by barge, transloading and disposal of

material at the landfill, and hauling material by truck are summarized below.

3.2.2.1 Hauling Material by Barge

Sediment barges were to be transported to the Bernert Barge Lines (Bernert)
Terminal located in The Dalles (see RAWP Figure 7 for barge haul route map,
Anchor 2008b). The transport started at Willamette RM 4, with movement initially
downstream to Willamette RM 0/Columbia RM 101.5. The upstream transport was
to initiate at Columbia RM 101.5 to the Bernert facility in The Dalles at Columbia
RM 189.

The 2,500- to 3,000-ton sediment barges were to be attached to the Sea Vulture with
fleeting facilitated by a winch affixed to the Sea Vulture for offload. The material was
to be offloaded with a 14-cy Cable Arm environmental clamshell bucket. Two drip
containment barges were to be strategically located with fabricated drip plate(s)
placed as shown on Figure 9. The two drip containment barges, with 20-foot by 8-
foot watertight open-top containers, and the watertight sediment transfer box were
to be placed at dock’s edge. The placement of the drip containment was to be in the
path of the Sea Vulture’s offload swing radius to eliminate the potential of spilling
sediment into the river, onto the dock, and on the ground upland (see RAWP

Figure 8, Anchor 2008b).
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Prior to the departure of any loaded sediment barge from Portland Harbor, an
extended weather forecast was to be researched for the transit to The Dalles
transloading facility. Results of these weather checks are included in Appendix L1.
As stated in the DAR (Anchor 2008a) and the RAWP (Anchor 2008b), the barges
were to be covered if weather warranted. Weather with high winds and hot, dry

weather would trigger the need for covering.

3.2.2.2 Transloading and Disposal of Sediment and Debris at Subtitle D Landfill
The initial activity for this portion of the T4 project was the development of the

upland transloading facility, which included pavement improvements, stormwater
management berms, watertight transload box installation, drying agent storage,
truck lining station, truck covering station, and dry decontamination station (see

RAWP Figure 8, Anchor 2008b).

Pavement improvements were to include subgrade preparation and paving of the
existing gravel area along the east side of the property. In addition to the new
pavement in this area, existing joints and transitions were to be sand seal coated.
Extruded asphalt curbing was to be installed to corral precipitation and add a
redundant mechanism to isolate potential spillage (if any) in the re-

handle/transloading process.

Ecology blocks were to be used to develop the drying agent containment area within
reach of the load-out excavator. The drying agent was to be stockpiled at the landfill
and was to be backhauled to the Bernert yard as needed to maintain a sufficient

quantity to supplement the sediment moisture reduction program. The drying agent

was to be stockpiled on both the barge and the ground adjacent to the excavator.

A custom, fully-welded, watertight steel fabricated box was to facilitate a large target
for the clamshell bucket to transfer the sediment for rehandle to on-highway 8-axle
truck and trailers. The walls of the box were to be of sufficient height to eliminate
the potential of splattering sediment outside of the containment as the clamshell

bucket opened.
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Prior to load-out in the trucks, each bed was to be fully lined with plastic.
Concurrently, bed liners were to be shipped/stored, the lining and truck bed
covering stations were to be constructed, and the truck haul routes (temporary
pavement markers) were to be established. Upon completion of loading the trucks,
each truck bed was to be covered prior to departure to the landfill. If sediment
spillage occurred at the transfer point, the material was to be immediately hand-

shoveled, swept up, and incorporated into the load.

Dust suppression was to be handled with water misting of the sediment via the
water pumps on the Sea Vulture. A widespread water misting system was to be
strategically placed to moisten the exposed sediment and completely eliminate
airborne particulates. In addition, dust was to be fully suppressed at the
surge/transload box. This was to be accomplished in the same manner as described
above, with water sourced from either one of the pumps on the Sea Vulture or the
upland fire hydrant located at the entrance to the Bernert facility. All water used for

dust suppression was to be contained within the barge.

The truck loading procedure was to be as follows:

« Truck beds were to be lined at the bed lining station.

+ Trucks were to pull into the loading zone.

» Sediment offloaded by the Sea Vulture was to be placed in the surge/transload
box.

« The 70,000-pound excavator was to supplement and mix the drying agent
with the sediment as needed to absorb any moisture prior to loading in the
truck.

« Trucks were to be loaded with special care to direct the material for transport
to the Wasco County Landfill. On-board axle scales were to facilitate loads to
legal limits.

« The loaded truck was to be inspected for any residual spillage of sediment
and immediately cleaned off.

o The loaded truck was to then move to the tarping station for load coverage

prior to disembarking to the landfill.
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« Concurrently with the offload of sediment, submersible pumps were to be
available to pump off any free liquids generated in the process either in the
transport barges or surge box. Water generated was to be allowed to settle
and the water was to be pumped off to a water hauler for disposal at the
Wasco County Landfill. During pumping operations, all connections were to
be visually monitored for signs of leakage.

« Housekeeping was imperative and personnel were to be dedicated to
maintain drip pans, haul routes, and truck decontamination through the

entire cycle of operations.

As a precaution, two Baker/Frak tanks were to be permanently stationed on one of
the drip containment barges and the upstream end of the Sea Vulture to facilitate free
liquids (if any) pumped off of the sediment transport barges. During pumping

operations, all connections were to be visually monitored for signs of leakage.

3.2.23 Hauling Material by Truck
The trucks were to haul on the designated haul route shown on RAWP Figure 9

(Anchor 2008b). Trucks were to weigh in, generating certified scale weights of each
load for detailed recording. The load was to be dumped and trucks were to exit and

return to the Bernert yard to start another round of the cycle.

The approved landfill was the Subtitle D Wasco County Landfill facility in The
Dalles. The drying agent was a landfill-approved material produced at the Camas,
Washington, Georgia-Pacific paper plant. This material was an ash-based byproduct

generated in the process of paper production.

3.3 Head of Slip 3 Capping
As part of the Phase I Removal Action, a cap was required to be placed at the head of Slip 3.
This cap was designed to consist of two layers. The lower layer is the base cap, which
serves to isolate the contaminants. The DAR (Appendix E, Anchor 2008a) describes two
types of the base cap:

« Base Cap Type 2 — This material is a sandy gravel to gravelly sand. The coarser

gradation allows the material to be placed on steeper slopes.
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« Base Cap Type 3 — This material has the same gradation as the Base Cap Type 2

material but it has organoclay amended at 10 percent by weight.

Above the base layer is an armor layer, which is designed to resist erosive forces. The

gradation of the armor layer is a function of the design erosive forces. The armor layer is

referred to as Type 3 Armor. The basis of the head of Slip 3 cap design relates to capping

performance standards and design objectives and criteria that are discussed in detail in the

DAR (Anchor 2008a). The design details based on this information, as well as construction

planning details, are summarized in this section for the head of Slip 3 cap.

3.3.1

Design Details

The head of Slip 3 cap consists of two unique parts. In front of the timber bulkhead, the

cap serves to confine contaminated sediment from receptors that cannot be dredged

because of stability concerns, as well as to provide a wedge to increase the stability of

the bulkhead. The portion of the cap behind the bulkhead serves to confine

contaminated sediment from receptors and also control sheens.

The DAR (Anchor 2008a) provides a detailed summary of the analyses that were

performed to determine the appropriate thickness of the cap based on the following

considerations:

Chemical isolation and sheen control

Erosion (i.e., from wind-induced waves, vessel-induced waves, currents, and/or
propeller wash

Slope stability

Bioturbation

Consolidation

Operation

Based on the results of these analyses, the cap design consists of two components as

shown on Figure 9 of the DAR (Anchor 2008a):

Behind the timber bulkhead — at least 18 inches of Base Cap Type 3 overlain with
18 inches of Base Cap Type 2 overlain with Armor Type 3.
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« In front of the timber bulkhead — 18 inches of Base Cap Type 3 overlain with
Type 3 Armor rock buttress.

3.3.2 Construction Planning

Construction planning details for the head of Slip 3 cap area are summarized in the
RAWP (Section 4, Anchor 2008b). Figure 10 in the RAWP shows a cross section through
the cap at the head of Slip 3. The cap section was to consist of 870 tons of Base Cap
Type 3 material (sand and gravel mixed with organoclay) below 90 tons of Base Cap
Type 2 material (to be placed behind the timber bulkhead only) and 2,450 tons of Type 3
Armor material. The cap was to first be placed in front of the timber bulkhead to

increase the stability.

The following sequencing was anticipated for the placement of the head of Slip 3 cap:

« First, the Base Cap Type 3 material was to be placed offshore. Then the wedge
would be placed on top of the Base Cap Type 3 material against the timber
bulkhead to increase the stability.

« After the wedge was placed, the work behind the sheetpile wall would begin.
First, the existing armor and filter blanket material would be removed as needed
to expose the bottom of the existing sand fill amended with organoclay. This fill
was placed as part of the BEBRA work. The armor material would be stockpiled
for reuse.

« Organoclay-amended fill material would then be placed from elevation 3 feet
NGVD to a minimum of 1 foot above the existing organoclay-amended fill to
ensure a continuous layer. The area that needed to be addressed with the new
organoclay-amended fill was the bench excavated into the silt at the time of the
BEBRA installation. That bench would be entirely covered with organoclay/sand
under the design as shown on Figure 9 of the DAR (Anchor 2008a) (with the only
excavation being removing a small portion of armor/gravel placed during the
BEBRA; there was to be no silt excavation). Visual observations during
excavation were to indicate if the bottom elevation of the new excavation and fill
needed to be lowered. Unnecessarily taking the new excavation and fill down to
the timber bulkhead would be difficult due to access and would compromise the

integrity of the bulkhead.
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« After the organoclay-amended fill was placed, 18 inches of Base Cap Type 2
material was placed, and then a layer of filter material followed by armor placed

on top.

3.3.21 Capping Methods
The in-water portion of the Base Cap Type 3 material at Slip 3 was to be placed by

the same method as discussed for the sand layer placement (see Section 3.1.2.3). As
with the sand layer, the capping target button, upon depression, was to fill the cell
selected with color and store the completed location in the computer file. Armor
was to be placed with a skip box either by the Sea Hawk or Sea Horse on the water

side of the existing wall at the head of Slip 3.

Placement of the material for the land component of the cap was to be performed in
combination with the walking excavator and Base Cap Type 3 and Base Cap Type 2
materials fed by a water crane via skip box for surgical placement and dressing in
the sloped area. Initially, the walking excavator, equipped with a winch to tie off to
a much heavier piece of mobile equipment at the top, was to carefully remove the
Class 100 armor in the area(s) of placement. The processed Base Cap Type 3 material
on the barge was to be skip-placed in the segment to be capped within reach of the
walking excavator. Cap material was to then be spread from the base of the slope
upward in each segment. Upon completion of the cap placement and inspection, the
Base Cap Type 2 was placed, followed by the filter blanket. The armor was to be
rehandled and carefully replaced over the filter blanket. The plan was to completely
finish a section, across the total width, in three to four 30- to 40-foot lengths, then
move to the next segment. By not opening the entire upland area, overall stability of
the upper slopes would be better maintained, greatly reducing the potential for

needing movement in and out of the easily damaged existing planting areas.

3.4 Wheeler Bay Shoreline Stabilization

As part of the RI/FS and Source Control Measure Voluntary Cleanup Program (VCP)
Agreements between DEQ and the Port, the Wheeler Bay river bank area was identified as
requiring a source control measure for stabilization. Potentially erodible river bank soil in

the vicinity of Wheeler Bay contains concentrations of PAHs, metals, and/or pesticides
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above screening levels for human and ecological receptors. A Source Control Alternatives
Evaluation (SCAE) was completed to select a source control measure for the Wheeler Bay
bank (Ash Creek/NewFields 2007). In the SCAE, general approaches for source control of
the soil on the Wheeler Bay bank were identified and assessed. Based on the results of that
evaluation, the recommended source control alternative for the potentially erodible river
bank soils in Wheeler Bay was armoring with regrading/revegetation of the upper slope.
Additionally, in USEPA’s Action Memo for the Removal Action at T4 (USEPA 2006), the
remedy identified for a portion of the Wheeler Bay bank slope was a sediment cap based on

higher PAH concentrations in one surface sample location.

The basis of the shoreline stabilization design relates to performance standards and design
objectives and criteria that are discussed in detail in the DAR (Anchor 2008a). The design
details based on this information, as well as construction planning details, are summarized

in this section for the Wheeler Bay shoreline stabilization.

3.4.1 Design Details
The DAR (Anchor 2008a) provides a detailed summary of the analyses that were
performed to determine the appropriate design of the shoreline stabilization treatment
in Wheeler Bay based on the following considerations:

» Geotechnical

o Erosion (i.e. from wind-induced waves, vessel-induced waves, currents, and/or

propeller wash

Based on this information, Figures 10 and 11 of the DAR (Anchor 2008a), as well as
sheets C-1, C-2, C-3, L-1 and L-2 in Appendix D of the DAR, detail the design and
construction of the Wheeler Bay shoreline stabilization. Each of the different
components of the shoreline work has a different total thickness. Figure 11 of the DAR
presents a detail showing how the different components would be tied together to

produce an even surface down the slope.

As shown in the sections, the existing slope along the shoreline is typically 2 horizontal
to 1 vertical (2H:1V), or steeper. To increase the stability of the shoreline area, one of

two measures would be completed:
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« From Stations 0 to 7+42, the slope would be graded back to 3H:1V. The surface
of the new slope above elevation 15 feet NGVD would be planted to resist
erosion. The surface of the new slope below elevation 15 feet NGVD would be
armored.

« From Station 7+42 to the south, the slope would be graded back by filling to
2H:1V with armor. The presence of upland structures and pavements adjacent to
the slope prevent cutting the slope back. Building the slope out into the water
would cause loss of habitat and impact the existing outfall in the area. The

existing slope shows no indications of instability.

The portion of the slope above elevation 15 feet NGVD would have combinations of coir
fabric, jute mat, and plantings to resist erosive forces. The lower portions of the
shoreline stabilization area (typically below elevation 15 feet NGVD) would require
granular erosion resistance. Based on the erosion analysis, an armor layer with cobbles
would be required. This corresponds to an Oregon Department of Transportation
(ODOT) Type 100(E) armor. This layer would need to be placed on a filter layer of
sandy gravel to gravelly sand. In addition, placement of a layer of habitat material
would be placed over the armor layer and large woody debris with rootballs (salvaged
and new) would be placed and/or anchored along the shoreline between elevations 10

and 15 feet NGVD.

3.4.2 Construction Planning

Construction planning details for the Wheeler Bay shoreline stabilization are

summarized in the RAWP (Section 5, Anchor 2008b).

3.4.2.1 Earthwork and Landscaping Sequence and Methods

The methods for the Wheeler Bay shoreline stabilization earthwork and landscaping
are summarized below. This work was to be completed from shore with land-based
equipment.
« Erosion Control. Erosion control would be installed prior to beginning any
site earthwork. At a minimum, silt fence would be installed on the sides and
downslope of the project area. Construction fencing would delineate the

project area along the railroad.
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« Dust Control. Dust control would be provided at all times during onsite
activities. Primary dust control would be by water truck and fire hose.
Operational procedures would be adjusted during periods of high wind to
maintain optimal dust control.

« Debris Removal. Large woody debris within the project site would be
removed from the beach and stockpiled on-site for future reuse. All other
debris within the project area (generally consisting of concrete, asphalt, and
treated wood but also including miscellaneous refuse) would be removed for
recycling or disposal.

« Grade Control. Prior to the start of excavation, the area would be surveyed
and staked by a third-party Professional Land Surveyor (PLS). Surveying
and grade control performed during the excavation and fill process would be
performed by Envirocon’s in-house surveyor with oversight from the third-
party PLS.

+ Clearing and Grubbing. Clearing and grubbing would take place the first
week onsite following installation of the erosion-control measures. The work
would be performed with an excavator and articulated truck.

« Subgrade Cut and Fill. Subgrade cut and fill would begin the end of the first
week onsite and would be performed with two excavators, an articulated
truck, a water truck, and compaction equipment.

« Installation of Surface Materials (Elevation 10 feet to 15 feet). The
installation of the fill materials would commence following verification that
the subgrade is at the appropriate elevation. The demarcation layer, select
fill, armor stone, habitat cover, large woody debris, and habitat logs would be
placed as depicted on the Drawings and described in the Construction
Specifications (DAR Appendices D and E, respectively, Anchor 2008a).
Installation would be performed with an excavator, backhoe, dozer,
articulated truck, water truck, and compaction equipment.

 Installation of Surface Materials (Elevation 15 feet to 30 feet). Installation
of the fill materials would take place once the toe had been constructed to
elevation 15 feet. Installation of the demarcation layer, topsoil, and coir
fabric would be conducted per the plans and specifications. Installation

would be performed with an excavator, backhoe, dozer, articulated truck,
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and water truck. Mulch would be installed between elevation 15 and 20 feet
using a pneumatic blower to the depth specified in the Drawings and
Construction Specifications (DAR Appendices D and E, respectively, Anchor
2008a).

« Planting and Seeding. The installation of plant materials would begin in the
end of the fourth week onsite. Planting would occur following the topsoil
placement and would be performed under the supervision of a qualified
landscaping professional. Willows would be planted between elevation 15
feet and 20 feet. Cottonwoods would be planted at elevation 20 feet.
Hydroseeding and jute matting would be placed per the Drawings and
Construction Specifications (DAR Appendices D and E, respectively, Anchor
2008a) above elevation 20 feet.

3.4.2.2 Methods for Transportation and Disposal of Excess Materials

Materials generated for removal from the site included vegetation free of soil,
rootballs, and other grubbing materials containing soil, concrete debris, asphalt
concrete debris, miscellaneous debris, and excess soil from subgrade cut and fill.
Practices for on-site handling and off-site transportation of these materials are
discussed in the Environmental Protection Plan (EPP) and the TDP in the RAWP
(Appendices C2 and D2, respectively, Anchor 2008b). These materials would be
handled, transported, and recycled or disposed of in accordance with the following

guidelines.

Handling. All materials bound for off-site recycling or disposal would be either
direct-loaded into trucks for transportation to the landfill or stockpiled on-site
pending loading and transport. If stockpiled outside the boundary of grading
activities, waste materials (materials bound for off-site disposal at a landfill) would
be placed on plastic. These stockpiles would be covered and secured with plastic if

stockpiled for more than 1 day.

Materials bound for off-site recycling would be cleaned of soil using the following

approach:
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« Loading and hauling of debris for recycling would be subject to inspection
and approval of USEPA.

« Debris would be gripped by the excavator and soil shaken loose at the point
of removal.

« Debris would be stockpiled for inspection/cleaning prior to loading.

« Each debris piece would be inspected for attached soil. Attached soil would
be removed by dry sweeping as necessary until free of visible soil (maximum
of 5 percent of surface area covered with soil). After inspection, clean debris

would be loaded for off-site transport.

Transportation. Materials would be transported by truck in accordance with U.S.
Department of Transportation requirements. Trucks would weigh in, generating

scale weights of each load for detailed recording.

Recycling or Disposal. Materials removed from the site would be recycled or
disposed of in accordance with the following;:

» Vegetation free of soil would be sized and transported to an approved wood
waste recycler. The identified recycler was Waste Connections” Wasco
County Landfill.

« Concrete and asphalt concrete free of soil would be sized appropriately and
transported to an approved recycling facility. The identified recycler was
Porter W. Yett Co. of Portland, Oregon.

« Rootballs and other grubbing materials containing soil, miscellaneous debris,
and excess soil from subgrade cut and fill would be transported as waste to

Waste Connections” Wasco County Landfill.
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4 DREDGING AND CAPPING CONSTRUCTION ACTIVITIES

The Phase I Removal Action dredging and capping construction activities began on August 12,
2008, and were completed on October 1, 2008. Activities associated with this work were
detailed and documented in daily reports prepared by the field construction QA
representatives. The daily reports were compiled into weekly reports, and copies of the weekly
reports are provided in Appendix A. Photographs were taken throughout the project and are
provided in Appendix K.

All work was conducted in accordance with the project Drawings and Construction
Specifications (Appendices D and E, respectively, to the DAR, Anchor 2008a) or approved
revisions to those requirements, which are also discussed in this section. All changes to or
clarifications of the project design were documented with a Construction Change (CC) and/or a
Request for Information (RFI), reviewed, and approved by the Port and USEPA. Table 4
provides a complete list of all CCs and RFIs for the dredging and capping portion of the project
(see Table 9 for Wheeler Bay CCs and RFIs). Figure 3 depicts the post-dredge bathymetry,
before the sand layer was placed in the Berth 411 area at the head of Slip 3. Figures 4, 4a, 4b, 4c,
and 4d show the as-built configuration of the post-dredge surface. Figure 5 shows approximate
coverage of the Base Cap Type 3 material in-water and behind the bulkhead as well as the
extent of the upland excavation. Figures 6 and 6a show the as-built configuration of the head of
Slip 3 cap. A complete set of as-built drawings signed by a registered professional engineer is
provided in Appendix Q. A final site inspection was completed with a representative of USEPA

(Andrew Somes of Parametrix) on October 10, 2008, and no outstanding issues were identified.

The remainder of this section provides details related to the dredging and capping construction

schedule, activities, and deviations from the design.

4.1 Project Schedule

The original schedule for the T4 dredging and capping project (RAWP Figure 5a, Anchor
2008b) had a planned timeline of approximately 9 weeks to reach completion (August 11
through October 3, 2008). Actual completion was achieved in approximately 10 weeks
(August 12 through October 10, 2008). Descriptions of significant changes in the planned

project timeline are summarized as follows:
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« Dredging in the Berth 411 “Plus” areas was essentially completed on August 25,
2008, and dredging began in Berth 410 on August 25, 2008, before the first dredge
shutdown to facilitate a resumption of Kinder Morgan Terminal operations.
Dredging in Berth 410 resumed during the second Kinder Morgan Terminal
shutdown period until September 6, 2008. Dredging of identified remaining high-
spots within the Berth 411 “Plus” areas was completed on August 26 and 28, 2008,
and September 10, 2008. Dredging of the remaining high-spots at Berth 410 was
completed on September 8, 2008.

« Placement of the sand layer in the Berth 411 “Plus” dredging area occurred after
dredging was completed in Berth 410 on September 12, 2008, rather than between
Berth 411 “Plus” and Berth 410 dredging activities. This schedule change was
discussed with USEPA during the August 20, August 27, and September 3, 2008
Weekly Construction Meetings.

« While dredging and capping were completed by October 1, 2008, the final barge load
was held on the barge and not unloaded at the transloading facility until October 10,
2008. The transloading facility was being utilized for another project during the
interim period, which led to unloading of the final barge load with T4 material being
delayed until completion of transloading and decontamination activities related to

the other project.

4.2 Mobilization
Mobilization primarily occurred between August 4 and 15, 2008, at T4 and the transloading
facility. Specific details associated with mobilization activities at each location are described

in detail below.

4.2.1 Terminal 4

Mobilization activities at T4 included installation of the fish diversion net, setup of the
site office and field gear locker, and preparation for dredging and capping. The fish
diversion net was set as described in Section 7.3 of the DAR (Anchor 2008a) on August 4,
2008, and installation was completed on August 5, 2008. Mobilization of dredging
equipment to T4 occurred on August 12, 2008. A turbidity curtain and oil-absorbent

boom were installed around the derrick and barge before dredging began.
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Capping equipment was mobilized to the site on September 12, 2008. The Slip 3 cap
component was constructed with the water crane Sea Hawk and a low-impact walking
excavator (spider hoe) on the steep bank dry section for the Base Cap Type 3. The Sea
Horse is a Manitowoc Vicon3900B pedestal-mounted unit on a 110-foot by 48-foot by 8-
foot-high barge. The barge has two spuds for stability.

4.2.2 Transloading Facility
Development of the upland transloading facility included pavement improvements,
stormwater management berms, installation of a watertight transload box, drying agent

storage, truck lining station, truck covering station, and dry decontamination station (see

RAWP Figure 8, Anchor 2008b).

Pavement improvements included subgrade preparation and paving of the existing
gravel area along the east side of the property. In addition to the new pavement in this
area, existing joints and transitions were sand seal coated. Extruded asphalt curbing
was installed to corral precipitation and add a redundant mechanism to isolate potential

spillage (if any) in the re-handle/transloading process.

Ecology blocks were used to develop the drying agent containment area within reach of
the load-out excavator, and the drying agent was stockpiled at the landfill. A custom,
fully-welded, watertight steel fabricated box was placed at the site. Concurrently, bed
liners were shipped/stored, the lining and truck bed covering stations were constructed,
and the truck haul routes (temporary pavement markers) were established. “Trucks
entering and leaving” signs were to be installed on both sides of the road accessing the
Bernert yard to establish notice to the public. Mobilization was completed the morning

of August 12, 2008.

4.2.3 Pre-construction Surveying

A pre-construction bathymetric survey of the Berth 411 “Plus” and Berth 410 dredge
areas and head of Slip 3 cap area was performed by David Evans and Associates, Inc.
(DEA) on July 24, 2008. This survey served as the baseline condition for the dredging
and capping areas and was compared to progress surveys conducted during the

Removal Action to verify that design elevations had been attained.
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4.3 Dredging

431

Summary of Dredging Activities

Dredging in Slip 3 began on August 12, 2008, and continued through September 10, 2008

and the sand layer was placed between September 12 and 16, 2008, as follows:

Dredging was started and completed (with the exception of dredging to remove
some identified remaining high-spots on September 10, 2008) in the area north of
Berth 414 on August 12, 2008. Approximately 280 cy of material were dredged in
this area using a 20-cy clamshell bucket.

Dredging started in the center square dredge area within Slip 3 on August 13,
2008, and was completed on August 14, 2008. Approximately 1,070 cy of
material were dredged in this area using a 20-cy clamshell bucket.

After dredging was completed in the center square dredging area, HME
demobilized the dredging equipment from the T4 site until August 18, 2008.
Dredging began in Berth 411 on August 18, 2008, using a 20-cy Cable Arm
bucket. However, a 10-cy digging bucket was used for dredging on August 24
and 25, 2008, when armor and/or hard native sediment were encountered.
Dredging in Berth 411 was completed (except for dredging to remove some
identified remaining high-spots performed on August 26 and 28, 2008) on
August 25, 2008.

Dredging began in Berth 410 on August 25, 2008, using the 10-cy digging bucket.
A dredging shutdown in Berth 410 began on the afternoon of August 29, 2008, to
facilitate Kinder Morgan operations. Dredging in Berth 410 resumed again on
September 2, 2008, and continued through September 6, 2008, using the 20-cy
Cable Arm bucket.

Dredging to remove some identified remaining high-spots occurred in Berth 410
on September 8, 2008, and in the area north of Berth 414 on September 10, 2008,
using the 20-cy Cable Arm bucket.

A portion of the sand layer was placed on September 12, 2008. HME placed
additional sand layer material on September 13 and 16, 2008. A summary table
of the quantities of material placed each day is provided in Table 5. The sand

layer survey report is provided in Appendix F.
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A detailed log summary of dredging activities is provided as Table 6. A total of 12,819
cy of sediment were removed during the project. 262,830 gallons of dredge elutriate was
pumped from the sediment scows into the lash barge during the project.

Documentation related to dredging elutriate discharge permitting (City of Portland BES
permit letter), as well as the final batch discharge report provided to BES are provided in
Appendix N.

4.4 Transportation, Transloading, and Disposal

Transportation, transloading, and disposal activities occurred from August 18, 2008,
through October 10, 2008. Summary logs of sediment and elutriate water offloaded at the
transloading facility and transported to the landfill are provided in Tables 7 and 8,
respectively. A total of 12,819 cy of sediment were dredged. At total of 20,070 tons of
sediment were offloaded and hauled to the Wasco County Landfill during the project.
Approximately 400 tons of additional material from the excavation of the cap area at the
head of Slip 3 was also offloaded and hauled to the landfill. Documentation (weight tickets
provided by the landfill) of disposal material amounts, as well as the special waste permit
are provided in Appendix L1. Documentation related to weather checks performed to
determine wind velocity (and whether covering of barges would be required) is also

provided in Appendix L1.

4.5 Capping

Capping began September 12, 2008 and continued through October 1, 2008. HME began
placing Base Cap Type 3 material on the water side of the pinch pile bulkhead at the head of
Slip 3 on September 13, 2008. HME finished placement of the Base Cap Type 3 material on
September 16, 2008. A log summary of capping material placement each day is provided in
Table 5. HME began placing Type 3 Armor material on the water side of the pinch pile
bulkhead at the head of Slip 3 on September 16, 2008, and continued placement on
September 17, 18, 30, and October 1, 2008.

Landside of the pinch pile bulkhead, HME removed the existing surficial armor and
excavated the subgrade down to the BEBRA on September 22, 2008. HME then placed
approximately 325 tons of Base Cap Type 3 material on the slope on September 23 and 24,
2008 (850 tons total for the entire head of Slip 3 cap), and 405 tons of Base Cap Type 2. A
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geotextile was placed between the two layers as shown on the project Drawings (Appendix
D of the DAR, Anchor 2008a). On September 25, 2008, HME placed back about 115 tons of
the armor removed on September 22, 2008. The armor was placed up to elevation 5 feet
Columbia River Datum (CRD). The remainder of the armor behind the bulkhead was
placed on September 30 and October 1, 2008.

Survey data completed after construction indicated that the height of the rock buttress in
front of the timber bulkhead was lower than shown on the construction drawings. A
technical memorandum was generated to detail the assessment of the head of Slip 3 cap
after construction and is provided in Appendix O. The memorandum reviews the cap
design and interim monitoring requirements, summarizes the cap construction activities
and results, and concludes with a recommended path forward. The recommended path
forward is to implement and continue monitoring the head of Slip 3 cap in accordance with
the Interim Monitoring and Reporting Plan (IMRP; Appendix C of the DAR, Anchor 2008a).
Overall, stability has been improved relative to the pre-construction condition. However,
long-term performance of the timber bulkhead is unknown as the piles age. Therefore,
monitoring under the IMRP could indicate a need for additional rock in the low area to

reduce the stress on the timber bulkhead.

4.6 Demobilization
46.1  Terminal 4
HME demobilized dredging equipment from the T4 site after dredging the Slip 3 center
square on August 14, 2008. HME then re-mobilized dredging equipment back to the site
before beginning dredging in Berth 411 on August 18, 2008. A dredging shutdown
occurred to facilitate Kinder Morgan operations the afternoon of August 29 through
September 1, 2008. HME demobilized during this time. Dredging resumed September
2, 2008, until Berth 411 and Berth 410 dredging was complete, after which dredging
equipment was again demobilized from the site on September 10, 2008. Capping
equipment was mobilized to the site on September 12, 2008, and then demobilized on

October 1, 2008, when capping was completed.
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4.6.2 Transloading Facility

There were two sets of demobilization activities that occurred at the transloading
facility. Upon substantial completion of the T4 Phase I Removal Action project, the first
round of demobilization and decontamination procedures occurred on September 12,
2008. This first set of activities included performing hand cleanup on the Sea Vulture and
associated drip containment barges affixed to the Bernert Terminal. The upland
equipment was thoroughly inspected and swept clean of residual sediment (if any).

This equipment consisted of an excavator, rubber-tired loaders for barge cleanup, and
on-highway end-dump trucks and trailers. All residual material was loaded and hauled
to the designated landfill for proper disposal. Complete demobilization of the site did

not occur until October as the offloading facility was being used for another project.

The barge transload facility underwent additional dismantling and cleanup on October
10, 2008. The splash pans were scraped and swept of any residual sediment and the
transfer/surge box was swept by hand. The transfer box was then pressure-washed and
vacuumed of the rinsate by West Coast Marine Services. Containment linings were
gathered up for consolidation in a dump truck for disposal at the landfill. The entire site

was swept of residual debris.

4.6.3 Haul and Lash Barge Decontamination

Construction equipment decontamination procedures were observed on six occasions by
Anchor monitoring personnel. The decontamination events observed are summarized
in Section 6.7. The construction equipment decontamination observation reports are

provided in Appendix GI.

4.7 Construction Deviations from the Design for Dredging, Transportation,
Transloading, Disposal, and Capping

Overall, a majority of the T4 Phase I Removal Action project was completed in accordance
with the design documents as described in the DAR (Anchor 2008a). However, some
portions of the project were constructed differently than had been described in the design
documents to more efficiently achieve the RAOs. These deviations generally fall into two
categories: changes to the final design, or additions to the final design. In all cases,

deviations were approved by the Port and USEPA through the use of CCs or RFIs. In
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addition, there were cases where clarification to the design occurred during construction
and was documented with an RFI. Relevant clarifications, even if no deviation occurred, are
documented in this section along with the deviations as described below:

« CC#4 Piling Removal at the Head of Slip 3 — Ten piles were identified in the area of
construction of the head of Slip 3 cap. The piles were not identified in the design
survey. The piles were cut off above the water. The upper sections were recycled,
and the lower sections were pulled and disposed of at an appropriate landfill.

« RFI#12 Filter Fabric Material Used in the Head of Slip 3 Cap — The Construction
Specifications (Appendix E of the DAR, Anchor 2008a) did not identify which
geotextile should be used. A polypropylene, needle-punched non-woven geotextile
such as Mirafi 160N or equivalent was specified by the design engineer.

« CC#5 Head of Slip 3 Cap Armor Elevation — Survey data completed after
construction indicated that the height of the rock buttress in front of the timber
bulkhead was lower than shown on the construction drawings. This deviation is
summarized in Section 4.5.1 and a technical memorandum that provides an
assessment of the as-built cap and rock buttress is provided in Appendix O. The
memorandum reviews the cap design and interim monitoring requirements,
summarizes the cap construction activities and results, and concludes with a

recommended path forward.
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5 WHEELER BAY SHORELINE STABILIZATION CONSTRUCTION ACTIVITIES

The Wheeler Bay shoreline stabilization project began on August 5, 2008, and was completed on
October 14, 2008. Activities were documented in daily reports. The daily reports were
compiled into weekly reports, and copies of the weekly reports are provided in Appendix A.

Photographs were taken throughout the project and are provided in Appendix K.

All work was conducted in accordance with the project Drawings and Construction
Specifications (Appendices D and E, respectively, to the DAR, Anchor 2008a) or approved
revisions to those requirements, which are also discussed in this section. All changes to or
clarifications of the project design were documented with a CC and/or a RFI, reviewed, and
approved by the Port and USEPA. A complete list of all CCs and RFIs for the Wheeler Bay
portion of the project is provided in Table 9 (see Table 4 for dredging and capping CCs and
RFIs). Figures 7 and 7a show the as-built configuration of the Wheeler Bay shoreline
stabilization area. A complete set of as-built drawings signed by a registered professional

engineer is provided in Appendix Q.

A final site inspection was completed with a representative of USEPA (Andrew Somes of
Parametrix). A preliminary final inspection was completed on October 10, 2008. Only one item
was identified: replace portions of the silt fence removed as part of demobilization. The
missing silt fence was replaced on October 10, 2008. A final inspection was completed on
October 22, 2008. No issues were identified except that USEPA wanted to verify installation
and operation of the irrigation system. Mr. Andrew Somes visited the site on November 6,

2008, and verified operation of the irrigation system.

5.1 Project Schedule

The original schedule for the Wheeler Bay shoreline stabilization project (see Appendix P)
had a planned timeline of approximately 5 weeks to reach completion (August 4 through
September 10, 2008). Actual completion was achieved in 10 weeks (August 5 through
October 14, 2008). One to two weeks of the increase in the project timeline resulted from
inevitable delays associated with construction (e.g., delays caused by suppliers or
subcontractors, demands of other projects, etc.). The remaining 3- to 4-week increase
resulted from project changes or product availability (discussed in Section 5.6), summarized

as follows:
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« Relocation of electrical and telephone utilities was added to the project after notice to
proceed (CC-1.1). These utilities and storm water facilities were located along the
top of the bank where excavation was planned, so much of the project earthwork
could not begin until utility work was completed. Utility relocation work was
completed concurrently with site earthwork. However, work that was originally
planned to be completed within about 2 weeks of the start of the project (site clearing
and grading) was not completed until about 5 weeks after the start of the project.

« The original Habitat Cover delivered to the project site consisted of angular rock,
which technically met the Construction Specifications (Appendix E of the DAR,
Anchor 2008a). However, habitat cover consists of rounded rock. Rounded rock
meeting the specification was not readily available and had to be produced for the
project. The delay resulting from delivery of the habitat cover extended the project
schedule 1 to 2 weeks.

« Miscellaneous contract changes (CC-3, Remove Fire Boat Pier; CC-7, Place Port

Topsoil; CC-8, Grade Top of Bank) added nearly 1 week to the project schedule.

5.2 Mobilization

Mobilization primarily occurred between August 5 and August 7, 2008, and included
delivery of equipment, setup of temporary facilities, pre-construction surveying,
erosion/sedimentation control, and construction of temporary access roads. Some activities

such as erosion/sedimentation control continued throughout the project.

521 Equipment
Primary equipment mobilized and generally on-site during the project included a water
truck, PC300 excavator, JD450 dozer, HM300 off-road dump truck, and a Bomag 66-inch

roller. Other equipment used included a front-end loader and second excavator.

5.2.2 Temporary Facilities

Temporary facilities were set up between August 5 and August 7, 2008. Temporary
facilities included a fenced enclosure and a container for on-site storage of equipment
and materials located outside the exclusion zone; a break area with covered tables,
restroom, washing facilities, and a decontamination station; and temporary fencing (CC-

2) around the exclusion zone (except along the river).
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5.2.3 Pre-construction Surveying

On August 11 and 12, 2008, a pre-construction survey was completed to identify existing
ground surface contours and to lay out temporary stations for grade checking
throughout the project. The survey was used to set final grades to as closely as possible

balance cut and fill after removal of debris and unsuitable soil.

524 Erosion/Sedimentation Control

Erosion and sedimentation control consisted of a silt fence surrounding the entire project
on the river side and a rock construction access pad at the exit to the paved road. The
silt fence was installed on August 6 and 7, 2008. The construction access pad was
constructed adjacent to the paved road at the east edge of the project on August 12, 2008.
The silt fence was inspected daily and repaired/replaced as needed. Daily reports
documented silt fence repair/maintenance activities on 13 separate occasions between

August 13 and October 10 (generally once every 3 working days).

5.25  Temporary Access
On August 6, 2008, two railroad crossings were constructed (using crushed rock) to

provide truck access to the project site (see Appendix P).

5.3 Summary of Wheeler Bay Shoreline Stabilization Activities
This section discusses construction of the various elements of the Wheeler Bay shoreline
stabilization project. The project layout is discussed using the following terminology:

« Station — The project begins at Station 0+00 and ends at Station 8+20. The first
number in the station designation represents 100 feet along the baseline. The
baseline for the project generally corresponds to the top of bank for the finished
project. The second number represents the number of feet past the station number.
For example, Station 3+50 represents the point 350 feet along the baseline from the
beginning of the project.

« Elevation - Elevations provided use the NGVD 29-47 datum. In addition to station,
project feature locations are described based on the target finish grade elevation at
the location. The project had three primary elevation zones based on the primary

mechanism to resist erosive forces: elevation 10 to 15 feet features armor rock;
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elevation 15 to 20 feet features deep topsoil, heavy-duty erosion-control fabric, and

cottonwood/willow trees; and elevation 20 feet to top of slope (generally between

elevation 29 and 33 feet) features topsoil with native grasses covered by jute matting

for temporary erosion control.

In general, the project consisted of reshaping the Wheeler Bay shoreline to a more stable

configuration (flatter slopes), capping existing soil to prevent direct contact by potential

receptors, and surface materials to improve resistance to erosive forces.

Figure 7 shows a plan view of the as-built configuration of the Wheeler Bay shoreline.

Finish grade slopes between Stations 0+00 and 7+00 range from 3H:1V to 4.2H:1V, equal to

or flatter than the goal of 3H:1V. From Stations 7+00 to 8+20, finish grades slopes are 2H:1V,

equal to the goal. Figure 7a shows typical cross sections for the finished construction.

5.3.1

Clearing, Grubbing, and Grading

Site grading was completed between August 6 and October 4, 2008. Primary site

grading was completed by September 11, 2008. However, touch-up grading of the

subgrade was completed on September 17 and 27, 2008, and grading to remove the

temporary access road was completed on October 4, 2008. Grading activities generally

proceeded as follows:

A temporary access road was constructed to the bottom of the slope generally
between Stations 1+50 to 2+50.

The excavator was used to clear vegetation, small debris, and associated soil.
This material was loaded into the off-road dump truck, transported via the
access road to a stockpile at the top of slope, and subsequently loaded into trucks
for off-site disposal (see Section 5.4).

Large concrete debris was cleaned of soil and stockpiled separately at the top of
the slope. This material was subsequently loaded into trucks for off-site
recycling (see Section 5.4).

Existing large woody debris (LWD) within the project area was cleaned of soil
and removed and stockpiled on site for later replacement within the project area.
Subgrade was achieved by a combination of excavation, hauling, dozing, and

compaction. Subgrade was achieved with primarily cut between Stations 0+00
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and 3+00, primarily fill between Stations 3+00 and 6+00, and a combination of cut
and fill from Stations 6+00 to 7+00. From Stations 7+00 to 8+20, subgrade
preparation consisted primarily of clearing of vegetation. Minor excavation
occurred on the upper 10 feet of the slope to achieve a maximum finish slope of
2H:1V.

o Infill areas, subgrade was compacted with the roller. In cut areas to receive
topsoil, subgrade was loosened using the ripping tool on the dozer.

« Subgrade cut and fill were controlled on a daily basis with slope staking and

progress surveys.

5.3.2 Armor
Armor was placed in two areas on the project. Betweens Station 0+00 and 7+00, armor
was placed from elevation 10 to 15 feet. Between Stations 7+00 and 8+20, armor was

placed between elevation 10 to 25 feet.

Stations 0+00 to 7+00. The armor section within this area consists of a demarcation layer
(orange construction fencing), filter fabric (see Appendix P), 18 inches of select fill, and
18 inches of Type 3 Armor (Class 100 armor). The top of the armor section was
completed 1 foot below finish grade to accommodate 1 foot of Habitat Cover (see Section
5.3.3). Figure 7a shows the armor installation for this area. Armor section layer
thickness and grade were controlled on a daily basis with slope staking and progress

surveys.

The armor section (demarcation layer, filter fabric, select fill, and armor) was placed in
three phases. From August 26 to September 4, 2008, the armor section was placed
between Stations 0+00 to 1+50 and between Stations 6+50 to 7+00. From September 11 to
19, 2008, the armor section was placed between Stations 2+50 and 6+50. On October 3,
2008, after removal of the temporary access road, the armor section was placed between

Stations 1+50 to 2+50.

Stations 7+00 to 8+20. The subgrade in this area was covered with existing armor up to
elevation 25 feet. The design called for Class 100 armor to be added to the slope to

stabilize areas of erosion and flatten the overall slope to 2H:1V. The existing armor
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between Stations 7+00 to approximately 7+50 consisted primarily of concrete debris.
This debris was removed during clearing, exposing the subgrade. Consequently, filter
fabric and 18 inches of select fill were placed prior to armor within this area. From
Stations 7+50 to 8+20, armor was placed directly on existing armor. Figure 7a shows the
armor installation for this area. Armor section layer thickness and grade were

controlled with slope staking and progress surveys on a daily basis.

Armor placement was completed between Stations 7+00 and 8+20 primarily between
August 27 and September 4, 2008. The transition area from Station 7+00 to 7+50 (as
revised by CC-5) was completed on September 19, 2008.

Table 10 lists material import quantities for the project. The total quantity of select fill
and armor rock delivered to the project was 1,200 and 1,250 tons, respectively. These

quantities are consistent with the design quantities required for the armor section.

5.3.3 Habitat Cover

Habitat cover was placed between Stations 0+00 and 7+00 to a depth of 1 foot over the
armor between elevation 10 and 15 feet. Habitat cover thickness and grade were
controlled on a daily basis with slope staking and progress surveys. Habitat cover was
initially placed in early September between Stations 0+00 and 1+50. However, the
material used consisted of crushed angular rock. This angular material was spread thin
to fill the armor voids, and material meeting the requirement for rounded rock was
ordered (RFI #14; see Section 5.6). Habitat cover was placed from September 30 to
October 6, 2008. Figure 7a shows the habitat cover installation for the project.

Table 10 lists material import quantities for the project. The total quantity of Habitat
Cover delivered to the project was 2,076 tons, the minimum order quantity.
Approximately 650 tons of habitat cover was placed over the armor section, consistent
with the design quantity required. Approximately 900 tons of the material was used to
fill the low area upland from the top of slope (CC-8). The remainder is stockpiled for the

Port’s use.
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5.34 Top Soil

Topsoil was placed as follows:

o Stations 0+00 to 7+00, elevation 15 to 20 feet — In this area, the section consisted of
a demarcation layer on the subgrade (orange construction fencing), 2 feet of
topsoil, and coir erosion-control fabric (anchored in trenches and staked in
place). See Figure 7a.

« Stations 0+00 to 7+00, elevation 20 feet to Top of Slope (elevation 29 to 33 feet) —
In this area, the section consisted of a demarcation layer on the subgrade (orange
construction fencing), 1 foot of topsoil, and jute matting (anchored in a top trench
and stapled in place). See Figure 7a.

» Stations 7+00 to 8+20, elevation 25 feet to Top of Slope (elevation 33 to 34 feet) —
In this area, the section consisted of 1 foot of topsoil and jute matting (anchored

in a top trench and stapled in place). See Figure 7a.

Topsoil was delivered to the site in trucks equipped with a conveyor delivery system.
Topsoil thickness and grade were controlled on a daily basis with slope staking and
progress surveys. Topsoil was placed between September 22 and October 8, 2008. Jute

matting was not completed until after hydroseeding (see Section 5.3.5).

Table 10 lists material import quantities for the project. The total quantity of topsoil
delivered to the project was 1,740 cy, consistent with the design volume required for the

project.

5.3.5 Planting

Landscaping work included tree planting, mulch placement, hydroseeding, and
irrigation installation, as follows:
« Trees — Trees were planted between elevation 15 and 20 feet from Stations 0+00
to 7+00 (see Figure 7a and Appendix P). Black Cottonwood were planted at 10
feet on center along the 20-foot elevation contour (approximately 70 total). An
equal mix of Scouler Willow and Hooker Willow were planted at approximately
4 feet on center between elevation 18 to 20 feet (approximately 320 total).
Columbia River Willows were planted at approximately 4 feet on center between

elevation 15 to 18 feet (approximately 320 total). The trees were delivered to the
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site on September 25, 2008 (see Appendix P). The trees were planted between
October 4 and 8, 2008. A representative from the nursery was on-site to oversee
planting methodology.

«  Mulch — Mulch, consisting of medium fir bark, was placed after trees were
planted in the same area as the trees (see Figure 7a). The mulch was placed to a
depth of at least 4 inches and typically about 6 inches. Mulch was placed on
October 8 and 9, 2008, using the same conveyor trucks used for topsoil delivery.

« Hydroseed — Hydroseed consisted of a mix of grass seed (native grasses for long-
term sustainable coverage and a sterile wheat for short-term erosion control; see
Appendix P), fertilizer, wood fiber, and a binding agent. It was applied by
spraying to the areas with 1 foot of topsoil (elevation 20 feet to top of bank
between Stations 0+00 to 7+00, and elevation 25 feet to top of bank above Station
7+00 — see Figure 7a). The hydroseed was applied on October 9, 2008. After
hydroseeding, the jute matting was rolled over the hydroseeded area and stapled
in place. Stapling was completed on October 10, 2008. Steel fence posts with
twine/flagging were installed at the top of slope as a temporary fence to protect
the newly planted areas from accidental intrusion. On October 22, 2008, grass
was observed extending about 1 inch above the jute matting throughout the
project area.

 Irrigation — The irrigation system was installed by the Port between October 14
and October 27, 2008. The system is an above-ground, 5-year temporary
irrigation system. It generally consists of a 2-inch polyvinyl chloride (PVC)
header line along the top of the bank with three 1.5-inch laterals down the bank
to the trees. Further laterals feed impulse-head sprinklers on 3-foot risers spaced
at 30-foot centers. Sprinklers at 30-foot centers were also installed on the 2-inch
header. This system provides overlapping coverage of all areas planted with
trees or hydroseeded. A timer on the system will turn on the water on alternate
days when the weather is dry. The system was started and successfully tested on

October 27 and 28, 2008.

5.3.6 Habitat Logs and Large Woody Debris
Habitat logs and LWD were placed on the finished surface of the Habitat Cover (Stations
0+00 to 7+00) between elevation 10 and 15 feet. Figure 7a shows the location of the
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habitat logs and LWD. LWD consisted of natural wood removed from the project area
during clearing and grubbing that was stockpiled for reuse. This material generally
consisted of “driftwood” such as large limbs and trunks of trees with diameters typically
in the range of 4 to 24 inches and lengths of 10 to 20 feet. As the habitat cover material
was placed, the LWD was scattered on the surface without anchoring. LWD was placed

from September 27 to October 3, 2008.

Habitat logs consisted of Douglas fir logs with an intact root wad. The logs were
obtained from forest land in the northern Oregon Coast Range (see Appendix P). A total
of 12 logs were placed in four groups of 3 logs arranged in a triangular pattern. Habitat
log groups were located between elevation 10 and 15 feet, nominally at Stations 0+15,
2+40, 4+90, and 6+90. Each log is anchored to a concrete block by a galvanized chain.
The concrete blocks are buried completely below the subgrade elevation. The anchor
blocks were buried prior to installation of the armor layer at each location (between
August 26 and September 11, 2008). Habitat logs were placed and chained in place
between September 27 and October 3, 2008.

5.4 Transportation, Recycling, and Disposal

Two material streams were exported off site for recycling or disposal: concrete and asphalt

debris for recycling and vegetation/soil/debris for landfill disposal.

Large concrete debris was cleaned of attached soil (less that 5 percent of surface covered
with soil based on visual assessment), loaded into trucks, and transported to Construction
Material Exchange in Portland, Oregon, for recycling. Material was hauled to the recycler
on August 14 and September 9, 2008. Table 11 lists material quantities transported to the
recycler. Appendix L2 includes copies of the truck tickets. A total of 406 tons of concrete

were transported for recycling.

Clearing debris consisting of incidental vegetation, rubble and small debris, and soil was
loaded into trucks and transported to the Wasco County Landfill for disposal. Material was
hauled to the landfill between August 14 and September 19, 2008. Table 12 lists the material

quantities transported to the landfill. The approved special waste application (see
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Appendix P) and the truck tickets are included in Appendix L2. A total of 1,200 tons of

material were transported to the landfill for disposal.

Haul trucks were decontaminated prior to leaving the landfill. Decontamination reports are

included in Appendix G2.

5.5 Demobilization

Demobilization included removal of equipment and temporary facilities and cleanup of the
project site. These activities are summarized as follows:
o October 10, 2008 — Removed east railroad crossing
e October 13, 2008 — Removed break area
«  October 14, 2008 — Removed west railroad crossing
« October 15, 2008 — Removed temporary fence surrounding exclusion zone and
storage area; completed fire hydrant use (dust control water); and graded temporary
fence line
o October 16, 2008 — Removed storage container from site

« November 13, 2008 — Removed silt fence at elevation 10 prior to river rising

Construction equipment was decontaminated prior to demobilization. Decontamination

reports are included in Appendix G2.

5.6 Construction Deviations from the Design for Wheeler Bay Shoreline Stabilization
The project was completed in accordance with the design documents. Some portions of the
project were constructed differently than the design documents to more effectively achieve
the RAOs. These deviations generally fall into two categories: changes to the final design, or
additions to the final design. In all cases, deviations were approved by the Port and USEPA
through the use of CCs or RFIs. In addition, there were cases where clarification to the
design occurred during construction and was documented with an RFI. Relevant
clarifications, even if no deviation occurred, are documented in this section. Deviations and
clarifications from the original design are discussed below:

« CC-1.1, Relocate Electrical and Telephone Utilities at Top of Bank — The original

design did not identify the presence of utilities along the top of the bank within the

project area. This change included removing and replacing the existing telephone
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and electrical lines to locations outside the project grading area. Electrical product

specifications were included in the submittals as listed in Appendix P. The utility

relocation work was completed between August 18 and September 10, 2008. On

October 15, a 12-inch riser was added to the telephone handhole to accommodate

placement of the Port-supplied topsoil (see CC-7, below).

« CC-3, Remove Fire Boat Access Structure — The original design called for removal of
only the first section of walkway from the fire boat access structure. Upon removal
of the walkway, the remaining structure was visibly unstable. CC-3 called for
removal of all walkways and the removal of all piles located above elevation 10 feet.
Removal of the pier progressed as follows:

- The Fire Boat Pier at Wheeler Bay consisted of a five-span (designated for the
purpose of this report as Spans 1 through 5 from the shore outward) walkway
structure extending from the top of the bank out into Wheeler Bay (about 150 feet
from the top of the bank). The first four spans were each about 20 feet. The
walkway was constructed of concrete with a wooden railing. The final span (the
“ramp”) was about 70 feet and consisted of a wooden walkway pinned at the
shore end to allow the walkway to pivot, rising and falling with changes in the
river level. The dock had long been removed, so the river end of the ramp was
simply supported by resting on a loop of cable. The walkway was supported at
the top of the bank and by five wooden pile bents with two piles per bent
(designated for the purpose of this report as Bents 1 through 5 from the shore
outward). Bents 1 and 2 were located above elevation 10 feet. Bent 3 was near
elevation 8 feet, and Bent 4 was near elevation 5 feet. Bent 5 was located in the
water below elevation 0 feet. All piles and wood structures appeared to be
pressure-treated.

- Span 1 had partially collapsed prior to beginning construction. In accordance
with the original design, it was removed during the week of August 11, 2008.

- The remainder of the structure was removed on August 18, 2008, between 07:45
and 11:30. At the time of the work, the water was near elevation 3 feet.

- Spans 2 through 4 and Bents 1 and 2 were demolished and removed using the
large excavator. The piles for each bent were pulled using the large excavator.

- To remove Span 5 (the ramp), two excavators were used reaching from the shore.

No equipment entered the water. During setup, the subcontractor determined
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that the ramp could not be removed without destabilizing Bents 3 and 4. The
piles for these bents were removed.

- After removal of Bent 4, the land end of Span 5 was resting on the ground (the
water end continued to rest on the cable loop). The subcontractor positioned the
two excavators on either side of the ramp and attempted to remove it intact.
However, as the ramp was pulled toward land, it broke apart, fell, and caught
the support cable in its descent. The force of this fall broke the two piles of
Bent 5. The ramp fell at the water line, shoreward of a row of piles near
elevation O feet, and the broken piles from Bent 5 landed in the water several feet
from the water line. The ramp and broken piles were immediately removed to
the shore. After removal of the broken piles, a slight sheen (originating where
the broken ends of the piles contacted the water) and turbidity were visible in the
water at the point of the ramp’s fall. No sheen was observed at the location of
Bent 5. An absorbent boom and absorbent pads were laid to contain the sheen
(see Section 7.1.1.4).

- The Port was immediately notified of the activities. Anchor was on-site shortly
thereafter and took water quality measurements (see Section 7.1.1.4).

- On the afternoon of August 18, 2008, at low tide, absorbent pads were used to
remove observed spots of sheen on the sand. No turbidity was observed.

- At 0700 on August 19, 2008, no sheen or turbidity was observed at the location of
the former Fire Boat Pier. No sheen was observed thereafter.

o CC-5, Revise Grading in Slope Transition Area Near Station 7+36 — The original
design called for a rapid transition from a 3H:1V slope to a 2H:1V slope in the
vicinity of Station 7+36. However, a manhole and storm drain are present near the
top of slope between Stations 7+00 and 7+36, and the top of slope between Stations
7+36 and 8+20 was steeper than 2H:1V. The transition area was revised as follows:

- The slope above Station 7+36 was flattened to 2H:1V

- The 3H:1V slope ends at Station 7+00 and the transition to the 2H:1V slope occurs
gradually between Stations 7+00 and 7+36

« CC-7, Place Port-Supplied Topsoil Along Top of Bank — Prior to the project, the Port
removed existing topsoil and landscaping from the top of the bank along Wheeler
Bay. The topsoil was stockpiled off the project site. During the project, the Port

requested that the Wheeler Bay stabilization contractor replace the Port’s topsoil
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along the top of the bank after completion of the stabilization project. On October
10, 2008, the topsoil was placed between Stations 0+00 to 8+20, from the top of the
bank back 20 feet. The Port then re-installed plantings in this area.

« CC-8, Grade Top of Bank — After placement of the Port-supplied topsoil, a low area
existed between the topsoil and the railroad. The Port requested that excess material
imported for Habitat Cover be used to fill the low area. On October 13 and 14, 2008,
the low area was filled so that the finished grade slopes approximately one-half
percent away from the railroad.

« RFI#12, Select Fill Did Not Meet Specification — The select fill proposed for the
project was low on sand-size particles and, therefore, it did not meet the specification
(Appendix E of the DAR, Anchor 2008a). However, the only loss of function from
this deficiency was the capacity to effectively retain the underlying subgrade sand.
As documented in RFI#12, the select fill was suitable for use provided a geotextile
fabric was placed between the subgrade and select fill. The use of a geotextile was
added to the project.

« RFI#14, Initial Habitat Material Did Not Meet Specification — Approximately 150
lineal feet of the project was completed with material meeting the Habitat Cover
specification (Appendix E of the DAR, Anchor 2008a) except that the material was
angular rather than rounded. The angular material was graded to the top of the
armor prior to placing Habitat Cover meeting the specification. Angular material
originally intended for Habitat Cover was approved for use as select fill.

« RFI#17, Jute Matting Installation — The project Drawings and Construction
Specifications (DAR Appendices D and E, respectively, Anchor 2008a) had
contradicting instructions for installation of the jute matting. This RFI was used to
clarify that the method indicated on the Drawings (jute matting overlapping 12
inches and held in place with 12-inch staples) was the correct method.

« RFI#18, Demarcation Layer Below Trees — The Construction Specifications
(Appendix E of the DAR, Anchor 2008a) called for cutting an “X” in the demarcation
layer beneath each tree. This specification originated under the premise that a fabric
would be used as the demarcation layer and cutting the fabric would be necessary to
allow free growth of the tree roots. However, the actual demarcation layer has a net-

like structure with 1.75-inch by 1.75-inch holes. These holes provide sufficient
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openings in the demarcation layer for roots to penetrate freely into the underlying

soil, so cutting the demarcation layer at each tree was not required.
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6 SUMMARY OF MONITORING AND CONSTRUCTION QUALITY ASSURANCE

ACTIVITIES

Monitoring and construction QA activities were conducted during the Phase I Removal Action

construction according to the RAWP (Anchor 2008b) and DAR (Construction Quality Assurance

Plan [CQAP], Appendix A, Anchor 2008a). Specific monitoring and QA activities and results

are described below. These results were used to verify that the construction design had been

implemented as described in the DAR and RAWP and that Removal Action performance

standards were attained, as described in Section 8. The water quality monitoring activities
conducted in accordance with the WQMCCP (USEPA 2008 and Appendix R) and Water Quality
Monitoring Plan (WQMP; Appendix H of the RAWP, Anchor 2008b), as well as activities
required by the Biological Opinion (NMFS 2008 and Appendix S), are described in Section 7.

6.1 Visual Monitoring Results

Because all of the Wheeler Bay construction activities occurred out of the water in the dry, a

number of visual monitoring activities occurred. Visual monitoring was conducted at least

daily for ongoing project activities. In all cases, visual monitoring either confirmed

compliance with the project specifications or corrections were made to bring the issue into

compliance. Visual monitoring included the following:

Site Conditions — Visual monitoring was used to verify that erosion-control features
were installed prior to site work. The perimeter fence and signage were observed at
least daily to verify that they were in working order or corrected if necessary.
Shoreline Stabilization — Earthwork activities were controlled with progress surveys.
In addition, visual monitoring included checks of slope grades with a hand level,
verification of material layer thicknesses with a tape measure, verification of general
material characteristics of each fill type, and qualitative confirmation of compaction
using a hand probe. Visual monitoring was used to verify that debris removed from
the site was free of soil.

Vegetation and Groundcover — Mulch thicknesses were verified with a tape
measure. Placement of erosion-control fabrics, habitat logs, LWD, and hydroseed
were visually verified. Spacing of trees was spot-checked using a tape measure.
Environmental Protection Measures — The silt fence was observed at least daily and
repaired as needed (see Section 5.2.4). The project site, stockpiles, and the adjacent

paved road were observed at least daily and after rain events for evidence of erosion
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or tracking of sediment. No substantive erosion events were observed throughout
the project. The adjacent Wheeler Bay was observed for turbidity or sheen on at least
a daily basis. Except for the incident associated with removal of the Fire Boat Pier
(see Section 5.6), there were no incidences of observed sheen or turbidity.

Equipment was observed constantly for evidence of leakage, excessive noise, or

excessive exhaust. Dust monitoring is discussed in Section 6.9.

6.2 Bathymetry Surveys
6.2.1 Dredging
Daily bathymetry surveys were performed by HME to compare to the design dredge
depths and determine progress made by dredging. A final post-dredge survey of the
Berth 411 “Plus” area was completed by DEA on August 26, 2008, to confirm HME’s
progress surveys. The survey results showed minimal additional dredging was needed
in Berth 411 and in the area north of Berth 414 to meet target design elevations. The Port
and USEPA agreed to leave the remaining material above design grade in Berth 411
(approximately 30 cy) because the sediment was dense and appeared to be native
material due both to the gradation (sandy with gravels) observed and the fact that it was
standing at an angle steeper than 2H:1V. A post-dredge survey of the Berth 410 area
was completed by DEA on September 8, 2008. The survey showed additional dredging
needed in the Berth 410 area. Another post-dredge survey was performed by DEA on
October 10, 2008, after dredging to remove identified high-spots was performed in Berth
410 and the area north of Berth 414, and the results indicated that the target design

elevations had been attained.

6.2.2 Capping

HME performed a pre-cap survey on September 12, 2008. Daily progress bathymetry
surveys were also performed by HME. HME performed a bathymetric survey on
September 12, 2008, after placement of the organoclay was completed and on October 1,
2008, after the armor installation was completed. DEA performed a bathymetric survey
of the in-water portion of the cap on October 10, 2008. As discussed in Section 4.5.1, due
to the fact that some areas of rock buttress in front of the timber bulkhead were lower
than shown on the construction drawings, an additional survey was performed by DEA

on October 21, 2008, in part to confirm short-term stability of the timber bulkhead.
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6.3 Borrow Source Material Characterization Documentation
6.3.1 Terminal 4 Sand Layer and Capping Material
Borrow source materials from the sand layer and capping activities were tested for grain
size and chemical quality by HME and compared to criteria specified in Table 2 of the
RAWP (Anchor 2008b). Results are listed in Appendix B1. Analytical laboratory reports
and data validation reports are included in Appendices I1 and J1, respectively. The
initial chemistry testing results for the sand layer and Base Cap Type 3 materials were
incomplete —missing analysis for oxychlordane. The Port decided to go ahead with
placement of the material. All other related chemicals of concern were non-detect or
below the criteria. USEPA concurred with placing the material, noting that the Port
would need to assume the risk if the oxychlordane results were above the criteria. The

sample was reanalyzed and oxychlordane was not detected.

6.3.2 Wheeler Bay Shoreline Stabilization Material

The soil materials imported for the armor section were select fill (3-1/2-inch-minus
crushed gravel and sand and 1-1/2-inch-minus crushed gravel and sand) and Class 100
armor (approximately 3-inch to 10-inch rock). Based on visual observation, the armor
met the project specifications. The select fill was tested for grain size and chemical
quality (see Appendix P). Results are listed in Appendix B2. Based on the grain size
results, the select fill was slightly deficient of sand-size particles, but the material was
approved for use on the project provided filter fabric was placed between the subgrade
and the select fill (RFI #12; see Section 5.6). The select fill met the chemical quality

criteria in the project specifications.

The habitat cover consisted of a well-graded mix of sand and rounded gravel with no
silt and a maximum particle size of 2 inches. The habitat cover was tested for grain size
and chemical quality (see Appendix P). Results are listed in Appendix B2. Based on the
results, the habitat cover met the grain size and chemical quality criteria in the project

specifications.

Topsoil consisted of a 2:1 ratio (by volume) mix of sandy loam and compost. The topsoil

was tested for grain size and chemical quality (see Appendix P). Topsoil chemical
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quality met all criteria in the project specifications except for butylbenzylphthalate: the
detected concentration was 21 micrograms per kilogram (ug/kg) versus the criterion of
20 pg/kg. USEPA approved use of this topsoil (Submittal No. 7). The grain size results
indicated that the soil portion of the topsoil did not meet specifications. Additional sand
was needed to bring the results within specifications. Sand used in the Habitat Cover
(already chemically tested and approved for use on the project) was added to the topsoil
mix and a sample was tested for grain size (see Appendix P). The resulting material met
project specifications and was approved for use. Results for approved materials are

listed in Appendix B2.

6.4 Transloading Facility Soil Monitoring Results

In accordance with the TDP (Appendix D1 of the RAWP, Anchor 2008b), soil samples were
collected at and near the transloading facility before operations began (August 18, 2008),
during operations (September 2 and 8, 2008), and after operations were completed
(September 12, 2008). The six sampling locations are shown on Figure 10. Location S-01
represents conditions at the entrance to the transloading facility. Existing fine sandy silt and
crushed stone was sampled at Location S-01. Locations 5-02 and S-03 represent conditions
near the exit of the facility. Surrogate sample locations were set up at these locations per the
sampling plan because the facility is paved right up to the retaining wall. The surrogate
sample locations were glass baking pans filled with purchased “All Purpose Sand.”
Location S-04 was intended to represent background conditions at the facility and was
located well off the truck route used for the transloading operations. Bernert’s Barge
Maintenance uses this unpaved portion of the property for staging material and equipment
but, as planned, this location was as removed as possible from transloading operations.
Locations 5-05 and S-06 were located south of the entrance to the transloading facility, in the
direction of travel for the loaded trucks. Sampling Locations S-05 and S-06 were at the
bottom of the ditch adjacent to the road. Existing fine sandy silt and crushed stone were
sampled at Locations S5-04 through S-06. Transloading facility soil sampling data sheets are
provided in Appendix C3.

Based on the results of the soil sampling, the operation of the transloading facility resulted
in no tracking of contamination on-site or from the site to River Road. The analytical data

are summarized in Table 16. Scattered detections of low concentrations of PAHs were
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reported in the two locations near the exit from the transloading facility (5-02 and S-03).
Low concentrations of phthalates (mostly flagged as associated with laboratory blank
contamination) were also reported in these two samples. TPHs were not detected in any of
the samples from these locations. The highest concentrations of PAHs were found on the
side of River Road (S-05) in the background sampling round, before operations began at the
transloading facility. The second and third highest concentrations were found at the on-site
background location (S-04) and the other River Road location (S-06) before operations
began. At all three of these locations, concentrations remained the same or dropped as the

project progressed.

The concentrations of metals (cadmium, lead, and zinc) remained mostly consistent over the
course of the project. Exceptions to this generalization are that concentrations of lead
dropped from 39.9 to 16.9 milligrams per kilogram (mg/kg) at the background location
(Location S-04) and rose from 36.2 to 82.3 mg/kg at one of the locations on River Road (S-05).
All of the concentrations measured for cadmium, lead, and zinc are well below health-based

criteria (USEPA Region 6 residential soil screening levels).

6.5 Transportation and Disposal Documentation

Monitoring of transportation and disposal included documentation of these activities
throughout the construction process. Daily Construction Reports were used to document
visual observations of operations at the transloading facility, and a disposal log was
maintained throughout operations. The Daily Construction Reports and the updated
disposal log were provided to USEPA throughout the project and the final disposal logs for

sediment/debris and water are provided as Tables 7 and 8, respectively.

The operation of the transloading facility was performed in accordance with the TDP
(Appendix D1 of the RAWP, Anchor 2008b). Sediment and debris were offloaded from
transfer barges into a steel mixing box using a crane-mounted dredge bucket, and dried
sediment was transferred from the mixing box to trucks using an excavator. Free water was
pumped from the transfer barge to a tank on the support barge and then removed from the
tank in vacuum trucks for disposal by Waste Connections. Cellulose-based drying agent
was added to the sediment to absorb residual free water on the transfer barge and in the

mixing box. Trucks and pups were lined with sheet plastic prior to loading sediment and
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were covered prior to leaving the transloading facility. On the first day of offloading, water
was observed dripping from one truck; however, it was raining heavily that day and is
unclear if the water was related to the rain event or the consistency of the material. As an
added safety measure, additional truck lining and drying agent were used as necessary. No

truck leakage was observed throughout the remainder of the project.

The entire operating area of the transloading facility was paved, and all truck-loading
operations were performed on a disposable geotextile. An attendant removed any
incidental spilled sediment (spills of small quantities, between 1 and 25 cubic centimeters, of
material generally resulted from splashing if a large rock or piece of debris was loaded into
a truck holding soft sediment) from the geotextile and the sides of the truck and pup before
the truck left the loading area. Additional inspections of the exterior of the truck bed and
pup were typically performed by the driver and by Anchor. HME removed additional

material if any was found.

Although no tracking of contaminated materials was observed, trucks unloading clean
drying agent would generally drive over some of the clean material while unloading and
get drying agent on the rear tires. The tracking of this material on-site was noted, and the

material was removed using a street sweeper kept on-site for this purpose.

6.6 Batch Discharge Sample Monitoring Results

Dredged sediment that was placed on sealed barges during construction generated elutriate
that was dewatered into a water management lash barge for future batch discharge into a
City sanitary sewer manhole. The water management barge was a four-module lash unit
consisting of four watertight compartments. Eight water samples were taken from the
compartments on four days prior to discharge and submitted for laboratory analysis of
parameters specified by BES. Each compartment was sampled twice, with BES performing
analysis on one set of samples and HME performing analysis on the other set of samples.
Concentration limits of analytes were specified by BES. The batch discharge water sample
results and BES batch discharge criteria are provided in Table 17. No exceedances of criteria

were observed.
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6.7 Construction Equipment Decontamination Observation Results

6.7.1

Terminal 4 Dredging and Capping

Construction equipment decontamination procedures were observed on six occasions by

Anchor monitoring personnel. The decontamination events observed are summarized

below. The construction equipment decontamination observation reports are provided

in Appendix G1:

Chetco barge decontamination: Decontamination was observed and documented
on September 9, 2008. The Chetco barge was swept using a street sweeper and
subsequently power-washed. Rinsate and sediment were collected and disposed
of appropriately.

Umpqua barge decontamination: Decontamination was observed and
documented on September 12, 2008. The Umpqua barge was swept using a street
sweeper and subsequently power-washed. Rinsate and sediment were collected
and disposed of appropriately.

Reedsport barge decontamination: Decontamination was observed and
documented on September 29, 2008. The Reedsport barge was swept using a
street sweeper and subsequently power-washed. Rinsate and sediment were
collected and disposed of appropriately.

Transloading facility transloading box decontamination: Decontamination of the
transloading box occurred on October 10, 2008, during demobilization of the
transloading facility in The Dalles. The transloading box was scraped and
power-washed. Sediment and rinsate were pumped into 55-gallon drums for
future disposal.

Water management lash barge decontamination: Decontamination of the lash
barge occurred over 4 days, from October 14 to 17, 2008. Anchor monitoring
personnel were on site on October 16, 2008, to observe decontamination
procedures. HME reported that all four holds of the lash barge were power-
washed and rinsate was pumped to vacuum trucks for future disposal.

Barge 47 decontamination: Decontamination was observed and documented on
October 22, 2008. Barge 47 was swept using a street sweeper and subsequently
power-washed. Rinsate and sediment were collected and disposed of

appropriately.
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6.7.2 Wheeler Bay Shoreline Stabilization

Construction equipment was decontaminated prior to demobilization. Decontamination

reports are included in Appendix G2.

6.8 Cultural Resources Monitoring

Archeological Investigations Northwest, Inc. reviewed the Port’s T4 Archaeological
Monitoring Protocol dated December 2006 and determined that there would be specific
coordination and monitoring requirements for the proposed Phase I Removal Action if
native soil would be removed within archaeological sensitivity areas in Slip 3 and Wheeler
Bay. Further evaluation of Phase I Removal Action activities within Slip 3 and Wheeler Bay
concluded that no native soils would be disturbed within the archaeological sensitivity
areas as part of the construction activities, as described below:

« Dredging in Slip 3 within the archaeological sensitivity area will not encounter
native material. This conclusion was based on the cores taken in the Phase I
dredging areas as summarized in Appendix G of the DAR (Anchor 2008a). The core
logs for cores collected within the Berth 410 dredging area that overlaps with the
archaeological sensitivity area indicated that only fill material would be dredged
(dredging to -39.3 feet NGVD with 2 feet of allowable overdredge to -41.3 feet
NGVD). This area is within the Port’s regular maintenance dredging area. Based on
the cores taken in the dredge area on the south side of the Slip that overlaps the
archaeological sensitivity area (T4-PI-08), only fill material was expected to be
dredged (dredging to -42 feet NGVD with 1 foot of allowable overdredge to -43 feet
NGVD).

« Excavation associated with the Wheeler Bay shoreline stabilization work was not
expected to encounter native soil in areas that overlapped with the archaeological
sensitivity area. Based on information provided in the Slip 1 upland RI, the fill
beneath the Wheeler Bay area is greater than 25 feet thick. All of the work occurred
above elevation 10 feet NGVD with the top of bank at approximately elevation 30
teet NGVD, so all of the excavation work was approximately 20 feet deep or less

within the fill.

Based on this information, no archaeological monitoring was planned for the Phase I

Removal Action construction activities, unless it was determined in the field that dredging
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to additional depths extending into the native soils was necessary to complete the dredging

activities.

There were no instances where dredging or excavation depths were altered in the field
during construction that extended into native soils within the archaeological sensitivity
areas. Therefore, archaeological monitoring was not required or conducted during the

Phase I construction.

6.9 Health and Safety Monitoring Results

Primary health and safety concerns during the project were physical hazards (e.g., slips,
falling into the water, or construction equipment). Procedures to address these concerns
were identified in the Health and Safety Plan (HASP; Appendix ] of the DAR, Anchor
2008a), and reinforced with daily safety meetings at the beginning of the work shift.

6.9.1  Wheeler Bay Health and Safety
Monitoring of health and safety concerns was addressed as follows according to the
Wheeler Bay (ACA) HASP (Appendix A2 of the RAWP, Anchor 2008b):

» Observation for compliance with personal protective equipment (PPE)
requirements — The Contractor’s Project Manager verified that these
requirements were addressed at all times. Compliance was documented in the
Construction Weekly Progress Reports (see Appendix A).

« Documentation of incidents — Each daily report included documentation of
health and safety incidents, if any. On August 18, 2008, lightning struck on or
near the Wheeler Bay shoreline stabilization work site. No one was injured and
the subcontractor implemented their lightning response strategy —all personnel
remained inside a motor vehicle until 30 minutes had passed after the last
thunder was heard.

« Observation for dust — For the Wheeler Bay shoreline stabilization work,
throughout the project all contractor personnel observed for indicators of
potential dust hazards. These indicators included visible drying of previously
wetted surfaces, activities known to cause dust generation (e.g., soil excavation,
grading, etc.), or presence of visible dust in the air. Any time that any one of

these indicators was observed, the water truck was used to wet the soil surface.

Removal Action Completion Report ;\ZQ June 2009
Terminal 4 Phase I Removal Action 59 7 050332-01



Summary of Monitoring and Construction Quality Assurance Activities

Use of the water truck for dust control during Wheeler Bay shoreline
stabilization work was documented in the Construction Weekly Progress Reports
(see Appendix A). Overall, there were no substantive observations of visible
dust in the air, as described by the monitoring results below. Dust monitoring
stations were established at two locations for the Wheeler Bay shoreline
stabilization work to verify that dust levels were within action levels. One
station was located near the west end of the work area at Station -0+23. A second
station was located at the edge of the project site adjacent to the Kinder Morgan
Bulk Terminals facility, the nearest neighbor to the project site, at Station 7+48.

In general, the monitors were operated during working hours when weather
permitted (e.g., the monitors were not deployed during periods of rain or fog
that interfere with or invalidate results). In some cases, the monitors
malfunctioned and data were not collected. The air monitoring logs were
included with the daily reports, and copies are included in Appendix H2. The
particulate action level identified in the Wheeler Bay site-specific HASP
(Appendix A2 of the RAWP, Anchor 2008b) was 500 micrograms per cubic meter
(ug/m?) and was not exceeded. Detected particulate levels were typically less

than 100 pug/m? and ranged from 0.7 to 485 pg/m3.

6.9.2 Terminal 4 Dredging and Capping Health and Safety
Monitoring of health and safety concerns was addressed as follows according to the
Dredging and Capping (HME) HASP (Appendix Al of the RAWP, Anchor 2008b):

« Observation for compliance with PPE requirements — The Contractor’s Project
Superintendent verified that these requirements were addressed at all times.
Compliance was documented in the Construction Weekly Progress Reports (see
Appendix A).

« Documentation of incidents — Each daily report included documentation of
health and safety incidents, if any. No incidents were reported throughout the
duration of the project associated with the dredging and capping activities.

« Dust monitoring was performed according to the Dredging and Capping
Contractor Health and Safety Plan (CHASP; Appendix A1l of the RAWP, Anchor
2008b). Monitoring was performed before and during dredging activities on

August 12, 2008. Monitoring was also performed before and during transloading
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activities at the transloading facility on August 18 and 21, 2008 (see Appendix
H1). Monitoring results confirmed that dust levels during the construction
activities were not significantly different that background dust levels and were
substantially less than the action level of 1.50 milligrams per cubic meter (mg/m?)
specified in the CHASP. This monitoring and compliance was documented in

the Construction Weekly Progress Reports (see Appendix A).

6.9.3 Terminal 4 Post-Dredging Dive Operation Health and Safety

A diving operation was conducted on September 17, 2008. Subcontract divers from
Northwest Underwater Construction, LLC (NUC) performed a visual survey of the sand
layer placed after dredging in Berth 411. Diving operations were performed according
to the requirements in Section 3.3.2 of the HASP (Appendix | of the DAR, Anchor 2008a)
and Dive Plan, except for the one deviation noted below. In addition to the HASP, a
Diving Safety Manual and Dive Plan were prepared by the diving subcontractor and
submitted to USEPA and the U.S. Coast Guard (USCG) for review and comment prior to

dive operations.

There was one deviation from the Dive Plan that occurred during the dive event.
Neoprene gloves were used in addition to (over) the specified nitrile gloves to provide
additional protection from chafing of the dry suit. The neoprene gloves were disposed
of after the dive, which is the same decontamination procedure specified in the Dive
Plan decontamination standard operating procedure (SOP) as the procedure for the

nitrile gloves.
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7 SUMMARY OF ACTIVITIES CONDUCTED IN ACCORDANCE WITH THE
WQMCCP AND THE BIOLOGICAL OPINION

This section details the activities that were conducted during the Phase I Removal Action to
comply with the terms and conditions outlined in the WQMCCP (USEPA 2008) and the
Biological Opinion (NMFS 2008), as well as any approved deviations. These documents, along
with documentation of the approved deviations, are provided in Appendices R (WQMCCP)
and S (Biological Opinion). This section also provides the reporting requirements for each

document.

7.1 WQMCCP Compliance

Water quality field and laboratory parameter monitoring at T4 and the transloading facility
was conducted during dredging, offloading, and capping activities in accordance with the
WQMCCP (USEPA 2008 and Appendix R) and WQMP (Appendix H of the RAWP, Anchor
2008b). Discrepancies between the two documents and a resulting protocol to use as a path
forward were documented in a memorandum that the Port sent to EPA on August 5, 2008.
This memorandum is provided in Appendix R and relates to water quality monitoring
depths, water quality frequency, background water quality monitoring, and water quality

monitoring locations.

The Wheeler Bay shoreline stabilization component of the Removal Action did not include
in-water work, so no routine water quality monitoring other than visual observation was
conducted. The exception being CC3, Remove fire Boat Access Structure, described in
Section 5.6. Throughout the project, monitoring protocols were evaluated based on the field
and laboratory results, and the intensity of monitoring was adjusted as authorized by

USEPA.

A background water quality survey was conducted prior to construction on June 26 and 30,
2008, and July 2, 2008, according to procedures specified in the WQMP (Appendix H of the
RAWP, Anchor 2008b). During this survey, three independent measurements (at the top,
middle, and bottom water depths) were made at four stations on each of the 3 days. The
background water quality results and 90th percentile calculations of those results are
summarized in Tables 13 and 14. Details related to the pre-construction monitoring are

provided in the Background Water Quality Data Report which is provided as Appendix M
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of this report. During construction at the T4 site, the 90th percentile calculations were

updated with new data as they became available.

7.1.1 Terminal 4 Water Quality Monitoring Activities

Consistent with the WQMP (Appendix H of the RAWP, Anchor 2008b), field parameter
monitoring (i.e., turbidity, temperature, DO, and pH) and laboratory parameters
monitoring (i.e., total suspended solids [TSS], dissolved metals [cadmium, lead, and
zinc] and PAHs [priority pollutant list]) were performed at T4. Figure 8 shows the
locations of the water quality monitoring stations at the site. Field and laboratory
parameter measurements were generally collected at three depths—3 feet below the
surface, mid-depth, and 3 feet above the bottom. The water quality monitoring
collection forms for T4 are provided in Appendix C1. These forms provide details of
field observations including sampling times, weather conditions, water conditions, silt
plumes, distressed or dying fish, and any other relevant anecdotal or unusual
observations. Instrument calibration documentation for equipment used to collect water

quality monitoring data is provided in Appendix R.

7.1.1.1 Sampling Frequency

Frequency of compliance monitoring was dependent on the implementation of either
Tier I (high intensity) or Tier II (low intensity) sampling regimens, as summarized

below for field and laboratory parameters:

Field Parameters:

« Tier I: Four rounds of compliance station sampling starting 1 hour after
construction activities begin. If no exceedances detected during the first four
rounds, reduce to one round of sampling for each 4-hour period of
construction.

« Tier II: One round of sampling for each day of construction.

Laboratory Parameters:
« Tier I: Collection of daily water samples for laboratory analysis.

o Tier II: Collection of weekly water samples for laboratory analysis.

Removal Action Completion Report ;\ZQ June 2009
Terminal 4 Phase I Removal Action 63 7 050332-01



Summary of Activities Conducted in Accordance with the WQMCCP and the Biological Opinion

7.1.1.2  Field Parameters

A summary of the sampling approach for collection of field parameters is provided
below. This sampling approach did not change throughout the duration of the
construction activities. Sample station descriptions are provided in Table 15 and are
shown on Figure 8. At each sample station, parameters were taken at three depths —
3 feet from the surface, mid-depth, and 3 feet from the bottom.

« Background Station Sampling — Field parameters at the upstream
background station were collected daily during construction activities. Data
collected from this station were added to the pre-construction background
dataset and were used to calculate a 90th percentile turbidity value that was
updated daily and used as a basis for the trigger during construction.

« Compliance Monitoring — Field parameters were taken at three compliance
stations (100 meters from the center of construction) and one 50-meter early
warning station (50 meters from the center of construction) during all in-
water construction activities. Exceedance of a trigger value for any field
parameter except for turbidity at the 100-meter compliance stations resulted
in implementation of additional best management practices (BMPs) as
described in the WQMP (Appendix H of the RAWP, Anchor 2008b). In the
event that turbidity values were greater than the trigger value at one or more
of the three 100-meter compliance stations, field parameters were taken at the
turbidity compliance stations (S3M-S, S3M-M, S3M-N) and one early warning
station (S3M-E). Turbidity compliance stations S3M-S, S3M-M, and S3M-N
were located 100 meters from the harbor line into the channel (Figure 8).
Station S3M-E served as a turbidity early warning station and was located 50
meters from the harbor line. An exceedance of the turbidity trigger value at
S3M-S, S3M-M, or S3M-N resulted in the implementation of the response
action flow chart described in Figure 4 of the WQMP (Appendix H of the
RAWP, Anchor 2008b). Because Berth 414 is located in the main channel of
the Willamette, the 100-meter compliance stations also served as turbidity

compliance stations in place of the S3M stations.
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Results

The Tier I monitoring specified at the site included four rounds of field parameters
sampling beginning 1 hour after the start of construction activities. Turbidity results
at the 100-meter sampling locations exceeded the trigger values on a number of
occasions during dredging. Therefore, additional monitoring at the turbidity
compliance locations was required. As such, soon after the project began, the Port
and USEPA agreed that only three rounds of field parameters would be required
within the first 4-hour period, due to the length of time needed to complete each

round.

Results from the field parameter monitoring conducted during construction are
provided in Appendix D1 and are compared to the triggers (Table 3). Additionally,
the field parameter results and comparisons to triggers are also provided in
Appendix A. No exceedances were identified for DO, temperature, or pH
throughout the duration of the Phase I Removal Action project. Turbidity values
exceeded the trigger value on two occasions during dredging activities, as described
below:

« On August 12, 2008, a slight turbidity exceedance (0.8 Nephelometric
Turbidity Units [NTU]) occurred 100 meters from the Berth 414 dredging
operation. The exceedance was confirmed by retaking the measurement at
the location of the exceedance and by re-checking the turbidity at the
background station. The confirmed exceedance was reported at 14:30. At
that time, Port representative Nicole LaFranchise and Anchor representative
John Verduin were notified. In addition, the water quality monitoring field
crew conferred with USEPA representative Andrew Somes. The group
discussed additional field measurements that could be taken to confirm
whether the exceedance was construction-related. Dredging in Berth 414 was
completed at 14:40 and water quality monitoring was concluded at that time.
Per USEPA’s request, Anchor staff spoke with HME to determine what
additional BMPs could be employed, or what BMPs could be implemented
more effectively moving forward to prevent exceedances such as the one
observed on that day. Based on discussions with HME, the following

additional BMP was to be implemented moving forward during the project:
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- Reduce the amount of material in each bucket load. The design dredge
depth at Berth 414 was essentially the depth at which HME would reach
using the dredging bucket, provided that a relatively full “bite” was
taken each time. In the future, despite the engineering constraints, the
dredge operator would be instructed to take smaller “bites” with the
dredging bucket. Subsequent monitoring that occurred on August 13,

2008 demonstrated no turbidity exceedances.

« Elevated turbidity readings were also reported on September 10, 2008, at the
end of a monitoring round conducted after to remove some identified
remaining high-spots occurred in Berth 414. The elevated turbidity readings

were due to tug activity occurring outside of the RAA.

No field parameter trigger values were exceeded during capping activities

throughout the entire project.

7.1.1.3 Laboratory Parameters

A summary of the sampling approach for collection of laboratory samples is
provided below. This sampling approach did not change throughout the duration of
the construction activities except in instances where laboratory sample collection

was not required per agreements negotiated between the Port and USEPA.

When laboratory sampling was required, a total of four samples were collected
daily: one from the background station (BG-01 or BG-01R) at the depth with the
highest measured turbidity, and one sample from each of three depths at the
compliance station 100 meters from the center of construction with the highest
turbidity. During Tier I sampling, samples were taken from the station with the
highest turbidity during a prescribed monitoring round. The specific round
designated for sampling rotated on a daily basis to prevent sample collection from
the same round on any two consecutive days, and to achieve more representative
results. Sample station locations are depicted on Figure 8 and sample station

descriptions are provided in Table 15. Due to very low and/or undetectable results
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for project COCs, sampling protocols were modified on a case-by-case basis with the

approval of USEPA.

Results
There were no exceedances of criteria for laboratory parameters during the Phase I
Removal Action construction activities as shown in the results presented in

Appendix D1.

All laboratory results were provided to the Port within very strict turnaround times
as described in the Laboratory Communication Plan submitted to EPA on July 28,
2008. No issues with laboratory turnaround times occurred throughout the duration

of the Removal Action.

7.1.1.4 Visual Monitoring
Visual monitoring was conducted in accordance with the WQMCCP (USEPA 2008

and Appendix R) and WQMP (Appendix H of the RAWP, Anchor 2008b) for
turbidity plumes. No turbidity plumes were observed during dredging activities.
Visual monitoring only detected two turbidity plumes during organoclay capping
activity in Slip 3. These plumes dissipated rapidly and no exceedances of criteria

were observed at the 100-meter compliance boundary.

One visual observation associated with removal of the Fire Boat Pier resulted in
water quality monitoring in Wheeler Bay (see Section 5.6). When removing the pier,
the ramp fell at the water line, shoreward of a row of piles near elevation 0 feet, and
the broken piles from Bent 5 landed in the water several feet from the water line.
The ramp and broken piles were immediately removed to the shore. After removal
of the broken piles, a slight sheen (originating where the broken ends of the piles
contacted the water) and turbidity were visible in the water at the point of the
ramp’s fall. No sheen was observed at the location of Bent 5. An absorbent boom
and absorbent pads were laid to contain the sheen. The Port was immediately
notified of the activities. Anchor was on-site shortly thereafter and took water

quality measurements. Water quality field parameters were measured at 50 meters
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and 100 meters from the location of the construction activity. No exceedances for

field parameter criteria were noted at either location.

7.1.1.5 Approved Deviations to the WQMCCP

« On August 19, 2008, USEPA approved the Port’s proposal to reduce the
monitoring frequency to once every 4 hours if no exceedance was identified
following four consecutive hourly events. Furthermore, if the same
construction activity occurred the next day, the sampling frequency would be
maintained at once every 4 hours. The rationale being that when work
started in a new area or construction activities changed, the Port would
perform hourly sampling at the start, but then if no exceedances were
observed, monitoring could be reduced to once per 4 hours for the duration
of that activity, even if that activity continued for more than 1 day. This
protocol was discussed at length with USEPA, and is consistent with other
water quality certifications and similar past projects in Anchor’s experience.

« On August 26, 2008, USEPA approved a reduction in water quality
monitoring to the Tier II level for the Slip 3 dredging activities. This approval
was based on 12 days of field parameter and 9 days of grab sample
laboratory results, which demonstrated that there were no adverse impacts to
water quality due to dredging activities. Monitoring remained on a Tier II
schedule until capping began at the head of Slip 3, which required
monitoring to revert to the Tier I schedule.

« On September 18, 2008, the Port requested to reduce the monitoring
frequency to Tier II after receiving three analytical reports with results below
project criteria for capping activities at the head of Slip 3. USEPA approved
the monitoring frequency reduction on the same day and monitoring
continued for the duration of the project at the Tier II frequency.

o The background station used during construction was changed mid-way
through the project. The details and rationale for this change are provided
below. From August 12 to 21, 2008, BG-01 was used as the background
station. BG-01 is shown on Figure 8 and was located 300 meters upstream of
Slip 3 and 10 meters channel-ward of the Toyota pier and harbor line. The
depth at BG-01 was approximately 43 feet. On August 21, 2008, turbidity at
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the bottom depth of BG-01 was recorded at 4.9 NTU. Concurrently, the
turbidity at the bottom depth of the south (upstream) turbidity compliance
station was recorded at 11.0 NTU. The depth at this station was
approximately 58 feet. Due to a downstream current, it is unlikely that the
elevated turbidity readings were related to the construction activity. The
Port recommended to USEPA that the background station be relocated 100
meters channel-ward of the Toyota pier to better represent the depths present
at the turbidity compliance stations. USEPA accepted the Port’s
recommendation, and on August 22, 2008, the background station was
relocated to station BG-01R located 300 meters upstream of Slip 3 and 100
meters channel-ward of the Toyota pier and harbor line (Figure 8). The
approximate depth at the revised background station, BG-01R, was 72 feet.

«  On August 15, 2008, USEPA directed the Port to select chemistry sampling
times randomly throughout the day as dredging occurred, not just during the
first round of monitoring. USEPA also directed that the samples could be
selected subjectively to occur when elevated turbidity (e.g., a turbidity
exceedance at the point of compliance) was observed during one of the
monitoring events. The Port and USEPA agreed that the chemistry sampling
would occur such that the monitoring round during which the chemistry
sample was taken would be moved back one round for each subsequent day
of dredging (i.e., on the first day of dredging, the chemistry sample would be
taken during the first round of monitoring; on the second day of dredging,
the chemistry sample would be taken during the second round of
monitoring, etc.). Once the sample was taken from the last monitoring round
(typically the fourth round), the rotation would move back to selecting the
chemistry sample during the first round of monitoring.

« On August 19, 2008, USEPA approved the Port’s proposal to remove the
requirement to analyze for metals during work in the Berth 410 dredge area.
The proposal was made based on the fact that in the WQMP (Appendix H of
the RAWP, Anchor 2008b), the Port had selected parameters for each subarea
to monitor based on the extent of exceedances of the PEC criteria in the
sediment at each subarea. Metals concentrations in the Berth 414 and Berth

410 subareas were lower than in the other subareas.
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7.1.2 Transloading Facility Water Quality Monitoring Activities

Consistent with the WQMP (Appendix H of the RAWP, Anchor 2008b), field parameters
(i.e., turbidity, temperature, DO, and pH) were collected during offloading at the
transloading facility. Figure 9 shows the location of each water quality monitoring
station at the site. The water quality monitoring forms for the transloading facility are
provided in Appendix C2. Similar to the forms for T4, these forms provide details of
field observations including sampling times, weather conditions, water conditions, silt
plumes, distressed or dying fish, and any other relevant anecdotal or unusual
observations. Instrument calibration documentation for equipment used to collect water

quality monitoring data is provided in Appendix R.

7.1.2.1 Monitoring Frequency

Similar to the T4 site, monitoring frequency at the transloading facility was
dependent on the implementation of either Tier I (high intensity) or Tier II (low
intensity) sampling regimens, as summarized below for field parameters:

« Tier I Four rounds of compliance station sampling starting 1 hour after
construction activities begin. If no exceedances detected during the first four
rounds, reduce to one round of sampling for each 4-hour period of
construction.

« Tier II: One round of sampling for each day of construction.

7.1.2.2 Field Parameters

A summary of the sampling approach for the collection of field parameters is
provided below. This sampling approach did not change throughout the duration of
the construction activities. Sample station descriptions are provided in Table 15. At
each sample station, parameters were taken at three depths — 3 feet from the surface,
mid-depth, and 3 feet from the bottom. Pre-construction water quality sampling was
not conducted at the transloading facility. Trigger criteria for related parameters
were determined using the daily background station field parameter results.

« Background Station Sampling — Field parameters were collected at the

upstream background station, located 50 meters upstream from the
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offloading barge during construction activities. Data collected from this
station was used to calculate trigger criteria for downstream results.

« Compliance Monitoring — Field parameters were taken at three 100-meter
compliance stations (100 meters from center of the off-loading barge) during
all in-water construction activities at the transloading facility. The frequency
of compliance monitoring rounds was dependent on the implementation of
either Tier I (high intensity) or Tier II (low intensity) sampling regimens as

described below:

Results
The field parameter results at the 100-meter compliance locations did not exceed

trigger criteria at any point during the monitoring program.

Results for field parameters collected during construction are provided in

Appendix D2 and are compared to the triggers (Table 3). Additionally, the field
parameter results and comparisons to triggers are also provided in Appendix A. No
exceedances were identified for DO, temperature, pH, or turbidity during the
monitoring events for the duration of the transloading portion of the project. One
variance did occur on August 21, 2008, when the rope attached to the Van Dorn
sampler was caught in the boat’s propeller and the Van Dorn sampler was lost.
Monitoring was suspended for 4 hours and depth 3 at the Middle Station and all
depths at the North Station were not taken until a new Van Dorn sampler was

delivered later that day.

7.1.2.3 Approved Deviations from the WQMCCP
« On August 20, 2008, after 3 days without exceedances at the compliance

stations, monitoring was reduced to a Tier II schedule. Monitoring was
further reduced to one round per week after USEPA approval on August 26,
2008. This approval was based on 8 days of field parameter sampling, where
water quality results demonstrated that there were no adverse impacts to

water quality due to transloading activities.
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7.1.3 Best Management Practices Employed During Phase |

The WQMCCP (USEPA 2008 and Appendix R) requires the Port to provide a list of the
BMPs that were used during project implementation, when and why the BMPs were
used, and an assessment of the effectiveness of those BMPs. General BMPs and activity-
specific BMPs were used on a daily basis as determined through the design process and
development of the RAWP (Anchor 2008b). A description of additional BMPs that were
implemented in addition to the general and activity-specific BMPs is also provided
below where appropriate. A complete list of all the BMPs and environmental protection
measures that were used during the Phase I Removal Action are provided in a Summary
of Relevant Environmental Protection Measures and BMPs memorandum provided in

the Final RAWP.

7.1.3.1  General BMPs

« All diesel-powered off-road vehicles and equipment over 50 horsepower
(HP) used on the project sites for 3 consecutive days or more were fueled
with ultra-low sulfur diesel (ULSD). Five thousand five hundred thirty six
(5,536) gallons of ULSD with no more than 15 ppm sulfur were used by the
contractor during the Removal Action. The use of ULSD rather than the
standard diesel with 500 ppm of sulfur resulted in an 85% reduction in sulfur
released to the air.

« Drip pans were used under stationary equipment and at points of liquid
transfer.

« Fuel transfers were performed in accordance with USCG Oil Transfer
Procedures aboard each derrick barge.

« Diesel fuel was stored in fuel tanks aboard the derrick barges. Unleaded
gasoline was stored in double-wall fuel tanks aboard the derrick barges.

« All fuel transfer hoses were inspected, tested, marked, and maintained in
accordance with USCG requirements.

« Flammable or combustible materials were stored in flammable storage
cabinets in either the manufacturer’s original shipping container or in
portable fire safety containers.

« All containers were kept tightly closed and sealed when not in use.

« All containers were clearly labeled as to contents and capacity.
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« Oil-sorbent pads and/or sweep were used to cleanup deck spills.

« All equipment maintenance was performed aboard the derrick or materials
barges.

« Equipment such as fuel hoses, oil drums, oil or fuel transfer valves, and
fittings were checked regularly for drips or leaks, and were maintained to
prevent spills to the river.

« Construction barges were situated in areas of sufficient depth so as to not
ground out during low water conditions.

o Prior to entering the water, all equipment was checked for leaks and
completely cleaned of any external petroleum products, hydraulic fluid,
coolants, and other deleterious materials.

« A spill containment and control plan was kept on site during construction
activities and contained notification procedures, specific cleanup and
placement instructions for different products, quick response containment
and cleanup measures that were available, proposed methods for placement
of spilled materials, and employee training for spill containment.

« Materials such as booms and sorbent pads were available on-site, and were
available for use to contain and clean up petroleum products if spilled or
released as a result of project activities. The booms were deployed in Slip 3

prior to and during work at the head of Slip 3.

No additional general BMPs were implemented during the Phase I Removal Action

as no need was identified during the water quality monitoring activities.

7.1.3.2 Dredging BMPs

« Sediment barges were sealed on all four sides to prevent any leakage of
sediment or liquid.

« A majority of the Berth 411 “Plus” dredging was completed before the Berth
410 dredging began.

« Dredge passes generally proceeded from the head of the slip towards the
mouth. Levels of contamination in the dredge material were typically higher
towards the head. Depths of required cuts were also typically thicker
towards the head of Slip 3.
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o The contractor completed a horizontal dredge pass across the dredge surface
before moving to the next deeper pass. A dredge pass is defined as a
horizontal dredge cut consisting of up to two “bites” of the dredge bucket—
one “bite” occurred as the derrick worked from one side of each reach to the
other and the second “bite” occurred as the derrick worked back in the other
direction.

« The contractor began dredging at the highest elevation of material to be
removed and worked toward the lowest elevation. “Glory holing”did not
occur.

« The contractor sequenced their work such that there was one last pass across
the entire Berth 411 “Plus” dredge area.

« Overfilling of the bucket was not allowed.

« The contractor paused the dredge bucket as it broke the surface of the water
and allowed the bucket to drain free water prior to swinging and placing
dredge material on the haul barge. This bucket dewatering activity was
conducted behind a silt curtain. No water quality monitoring exceedances
were documented as a result of this activity; therefore, USEPA did not direct
the contractor to avoid overwater bucket dewatering.

« No bottom stockpiling or multiple bites of the clamshell bucket occurred.

« The contractor sealed off barge scuppers on haul barges and repaired any
holes in fences to prevent water or sediment from draining off a haul barge.

« Barges were not overfilled.

« No grounding of construction barges occurred.

« Opverdredging at the base of a slope did not occur.

« Dragging of the dredged surface to level the mudline did not occur.

« Experienced dredge operators were used.

« Contractor vessel draft and movement was controlled within dredge areas
during construction to limit the potential for scour.

« Slopes were generally dredged beginning with the highest elevation of
material to be removed and working toward the lowest elevation.

« Slopes were dredged between cuts and adjacent to slopes as designed (i.e.,

slopes were not oversteepened during dredging).
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A global positioning system (GPS) was used to ensure material removal from
the proper locations.

Standard barge loading controls were observed including no barge
overfilling (less than 85 percent capacity). The barges were loaded so that
enough freeboard remained to allow for safe movement of the barges and
their material on their planned routes.

A Closed or Environmental Bucket was used where feasible. This technology
consists of specially constructed dredging buckets designed to reduce
turbidity from suspended solids from entering the water. The Closed or
Environmental bucket was not suitable in certain situations, including
situations with sediment of medium or greater density. During dredging, the
Port notified USEPA and received approval to use the digging bucket when
the type of material precluded the use of the Closed or Environmental
Bucket.

All digging passes of the bucket were completed without any material being
returned to the wetted area. Dumping of partial or full buckets of dredged
material back into the project area did not occur. Dredging of holes or sumps
below the maximum depth, and redistribution of sediment by dredging,

dragging, or other means also did not occur.

Additional dredging BMPs were implemented beginning on August 13, 2008, and

August 18, 2008, in response to elevated turbidity measurements identified during

water quality monitoring activities. These additional BMPs were identified by the

Port, HME, and USEPA’s contractor after observing dredging operations for a few

days and included the following:

The amount of material in each bucket load was reduced.

The operator closed the bucket as slowly as possible on the bottom.

The operator paused before hoisting the bucket off of the bottom to allow any
overage to settle near the bottom.

The operator hoisted the bucket through the water column more slowly.

The operator made sure all the material had been placed into the barge from
the bucket before returning the bucket to the water to take another bite of

material.
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o The operator “slammed” open the bucket after material was dumped to

dislodge any additional material that was clinging to the bucket.

Follow-up monitoring activities that occurred after these additional BMPs were
implemented demonstrated no turbidity exceedances that were attributed to the

dredging activity.

7.1.3.3 Capping BMPs

« An absorbent containment boom was installed around the head of Slip 3
capping area and sand layer area prior to placement of sand or capping
materials.

+ In general, capping did not begin until after a majority of the dredging was
completed. Debris of concern in cap areas was properly removed and
disposed of prior to capping. Debris of concern was any debris that extended
above the mudline grade more than half the total thickness of the cap section
in that area.

« All caps on slopes were placed from the toe of the slope up towards the crest.

« The base cap layer was placed in a manner to minimize disturbance and
mixing of cap material and sediment.

« The entire base cap layer was placed prior to placing the armor layer.

« The armor layer was placed in a manner that did not damage the base cap
layer. Damage includes penetration of the armor layer material into the base
cap layer.

« Use of spuds did not occur in areas previously capped.

« The contractor did not drag cap areas to even out cap overplacements.

« To ensure proper cap placement, in-situ cap materials were placed in a
controlled and accurate manner, slowly releasing the material from a
clamshell bucket rather than dropping it in larger amounts. The placement
occurred starting at lower and working to higher elevations.

« Surface booms, oil-absorbent pads, and similar materials were on site for any
sheens that occurred on the surface of the water during construction.

« Cap material was from an approved upland source.

Removal Action Completion Report ;\ZQ June 2009
Terminal 4 Phase I Removal Action 76 7 050332-01



Summary of Activities Conducted in Accordance with the WQMCCP and the Biological Opinion

No additional capping BMPs were implemented during the Phase I Removal Action
as there were no exceedances of field or chemistry parameters that were identified

by the water quality monitoring activities.

7.1.34 Transport, Offloading, and Disposal BMPs

« The sediment barges were monitored continuously by the Site
Superintendent at T4 and the Site Supervisor at The Dalles for any sign of
leakage or spillage during loading, offloading, and transporting from the
offload site to the landfill. If any leakage or spillage was detected, the
operations were terminated until repairs and/or a remedy was in place. All
leakage or spillage of dredged materials were cleaned up promptly and
transported to the landfill for disposal.

« Drip pans, steel plates, open-top containers, and sediment screens were used
at all points of transfer of dredged material to prevent leakage from
contacting the surrounding soils or water. All containment structures were
bermed to contain sediment and prevent runoff.

« During transport and handling of sediment, adequate containment measures
and inspections were employed to minimize spillage.

« Bin-barges or flat-deck barges with watertight sideboards were used and
were covered as weather warranted.

« No material leaked from the bins or overtop the walls of the barge.

« Metal spill aprons, upland spill control curbing and collection systems, and
other spill control measures were used when transferring material from the
haul barges to the transloading facility. A dribble apron was used to catch
and collect any material dropped during offloading operations. No material
re-entered the river at the offloading facility.

« No water was created or discharged. Any free liquid remaining in the haul
barge was removed and contained for appropriate disposal.

« Dock curbing was used to prevent any potential spill material and rainwater
from entering the river.

« Routine visual inspections of the loading area and access routes were

performed. Caution was exercised so that material did not leak out of the
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haul trucks, slosh over the tops, or blow out of the trucks during transport
from the offloading facility to the final disposal site.

The transfer area and all equipment used in transfer activities was cleaned
and decontaminated.

Dewatering of sediment occurred either in a barge or at an approved upland
facility. The elutriate that was dewatered in a barge was released into a
municipal sanitary sewer system, pursuant to applicable discharge
requirements.

No release of either sediment or water back into the Willamette River or
Columbia River from the transport barge was allowed.

The sediment was covered during transport on the barge to prevent it from
blowing back into the river if winds were predicted to be greater than 20

miles per hour during transport.

No additional BMPs were implemented during transport, offloading, and disposal

activities as no water quality monitoring parameters were ever exceeded.

7.1.3.5

Wheeler Bay Slope Stabilization and Capping BMPs
Visual monitoring took place whenever construction was actively underway.
All reasonable means and methods to control or divert upslope stormwater
runoff away from cleared and grubbed areas, stockpiled materials, and other
disturbed areas that were open or stockpiled for periods longer than 2 weeks
were employed.
Construction entrances, exits, and parking areas were graveled or paved to
reduce the tracking of sediment onto public or private roads, and maintained
for the duration of the project.
Unpaved roads on the site were graveled or under other effective erosion and
sediment control measures, either on the road or downgradient, to prevent
sediment and sediment-laden water from leaving the site.
Existing vegetation was preserved where practicable, and open areas were

revegetated after grading or construction as necessary.
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« Soil stockpiles were continuously secured or protected from runoff and
erosion with temporary soil stabilization measures or protective cover
throughout the project.

« Ongoing maintenance, repair, and restoration of erosion, sediment, and
pollution control (ESPC) measures were provided to keep them continually
functional.

« Any use of toxic or other hazardous materials included proper storage,
application, and disposal.

«  When trucking saturated soils from the site, either watertight trucks were
used or loads were drained on-site until dripping had been reduced to
minimize spillage on roads and streets.

« Construction equipment did not enter the water.

» Generally, erosion control measures were selected and implemented
according to DEQ’s Sediment and Erosion Control Manual (GeoSyntec 2005)
and remained in place during all of the shoreline activities to prevent
material from entering the waterway. During removal of the fire boat pier,
equipment operated to the water’s edge without a silt fence, as approved by
USEPA. When piling broke, a boom was deployed to contain sheen.

« Cap material was from an approved upland source.

No additional BMPs were implemented during the Wheeler Bay work as no water

quality monitoring results indicated a need to alter construction activities.

7.14 River Velocity Monitoring Results

In accordance with the WQMCCP (USEPA 2008 and Appendix R), river water velocity
measurements were taken at the background sampling locations at the transloading
facility and at T4. River velocity measurements taken at the beginning of the project at
both locations were much less than the trigger of 1.0 feet/second. Monitoring of river
velocity was discontinued in The Dalles shortly after the beginning of the project
because variation in river velocity was minimal from day to day. In addition, the action
triggered by exceedance of this parameter (stop operations and secure silt curtains and
other containment barriers) did not apply in The Dalles since in-water silt curtains and

other containment devices were not being used.
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Monitoring of river velocity was also discontinued at the T4 site in Portland shortly after
the beginning of the project because variation in river velocity was minimal from day to
day, and the center of construction activities for dredging and capping was
predominantly within and at the head of Slip 3 during the course of the project. As a
result, the turbidity curtain deployed by HME was generally not impacted by the flow
of the river. In addition, all silt curtains deployed at the Wheeler Bay shoreline
stabilization area of the site were well above the water line. Finally, the water quality
monitoring program was designed to demonstrate compliance without the need to

determine velocity or flow direction. Hence, velocity measurements were discontinued.

7.2 Compliance with the Biological Opinion
The reporting requirements outlined in the Biological Opinion (NMFS 2008 and
Appendix S) state that the Port will provide the following information:
« All monitoring items, including turbidity measurements: this information is
provided in Section 7.1.
+ Size of the dredged area (amount and aerial extent), depth of sand cap, and dates of
initiation and completion of work: this information is provided in Sections 4 and 5.
« Discussion of the implementation of the terms and conditions for reasonable and
prudent measure #1: Minimize the incidental take from project related activities by
applying permit conditions to the proposed action that avoid or minimize adverse
impacts to water quality and the ecology of aquatic systems: This discussion is

provided in Section 7.2.1, below.

7.2.1 Implementation of Terms and Conditions

The terms and conditions of the Biological Opinion (NMFS 2008 and Appendix S) were
incorporated into the construction documents by reference, and a summary of the
conditions was provided in the “Summary of Relevant Environmental Protection
Measures and BMPs” memorandum provided in the Final RAWP (Anchor 2008b). A
brief discussion of each condition is given below, except for the water quality

monitoring activities, which are described in detail in Section 7.1.
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7.2.1.1  General Conditions

« Work Window: The Port conducted all Phase I Removal Action activities
within the summer in-water work window between July 1 and October 31,
2008.

» Notice to Contractors: Prior to the beginning of work, all contractors
working on site were given a complete list of reasonable and prudent
measures, and terms and conditions listed in the Biological Opinion (NMFS
2008 and Appendix S).

« Minimize Impact Area: As documented in Section 4, the dredging impacts

were confined to the minimum area necessary to complete the project.

7.2.1.2 Dredging Conditions
« No fallback or redistribution: All digging passes of the bucket were

completed without any material being returned to the wetted area. Dumping
of partial or full buckets of dredged material back into the project area was
not allowed. Dredging of holes or sumps below the maximum depth, and
redistribution of sediment by dredging, dragging, or other means was not
allowed.

« Cycling time: Clamshell cycling times were slowed, as indicated by water
quality monitoring results, to reduce turbidity and sediment drift to adjacent
areas.

» A closed-lip environmental bucket was used as much as possible. When the
material type precluded the use of this type of bucket, the Port notified
USEPA.

o Debris: All large anthropogenic debris was removed from dredged sediment
and transported to an appropriate disposal site.

« Materials such as booms and sorbent pads were available on-site, and were
used as necessary to contain and clean up petroleum products spilled or
released as a result of project activities. The booms were deployed in Slip 3
prior to and during work at the head of Slip 3.

» No release of either sediment or water back into the Willamette or Columbia

Rivers from the transport barge was allowed.
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7.2.1.3 Capping Conditions
« The Wheeler Bay upland cap over contaminated soil received a demarcation
layer at the base of the cap with an orange construction fencing barrier.
 Institutional controls for the caps are discussed in Section 10.
» Contaminated soil or sediment was capped in place with a minimum of

12 inches of clean cover material.

7.2.1.4  Fish Diversion Net

A fish diversion net was deployed at the mouth of Slip 3 on August 4 and 5, 2008, to
divert fish from entering the slip during dredging and capping activities. The net
extended 180 feet at a 45-degree downstream angle to the harbor line. The diversion
net spanned from the surface to a depth of 20 feet, was held in place with a system of
lead lines and anchors, and consisted of 3/16-inch-diameter nylon mesh. Lighted,
flashing buoys were placed at the surface of the net to prevent inadvertent collisions.

USCG was notified of the presence of the diversion net.

The net remained in place and intact until it was removed on October 2, 2008,
following the completion of in-water construction activities at T4. The net was
observed on a daily basis during in-water construction activities. No fish or other
aquatic organisms were observed to be caught in the net during in-water

construction activities or at the time of removal.

7.2.1.5  Habitat Measures

« Vegetation Cover in Wheeler Bay: The Port must achieve 80 percent aerial
coverage by established (i.e., not newly planted) vegetation at year 5.
Invasive plants species do not count toward the 80 percent cover. This
condition has been incorporated into the Interim Monitoring and Reporting
Plan for Wheeler Bay.

« The Port will submit its proposed compensatory mitigation plan to the
National Marine Fisheries Service (NMFS) for approval or disapproval
within 2 years of the start of operations under the Biological Opinion (NMFS
2008 and Appendix S), and complete all actions necessary to carry out the

plan within 5 years after the date the plan is approved. As described in 40
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CFR 232.3(f)(2), NMFS will consider any time lag between commencement of
sediment removal and the start of compensatory mitigation activities that
exceeds 2 years to be an additional temporal loss of aquatic resource function
when determining whether to approve or disapprove the proposed

mitigation ratio.

7.2.1.6 Fish Visual Monitoring

Daily monitoring for distressed fish was performed during construction activities.
One dead salmon floating in the SE corner of the head of Slip 3 adjacent to the
capping area was identified at 13:10 on September 16, 2008; however, it was
determined that the fish’s death was not related to the construction activity at T4.
The fish was discovered about 15 to 20 minutes after capping activities (placement of
the organoclay layer) had ended, so no construction activities were occurring at the
time of the discovery. The fish was an approximately 12- to 18-inch hatchery fish
(coho) and was in a deteriorated state, indicating that the fish had been dead for
some time. Additionally, an HME representative reported seeing a dead fish in the
middle of the river adjacent to T4 earlier that morning. The water quality
monitoring crew collected samples in the area where the fish was found. The water
samples were analyzed for DO and total sulfides. The analytical and field parameter
results for September 16, 2008, are provided in Appendix E. The field parameters
showed DO levels between 8.6 and 8.8 mg/L throughout the water column. The
analytical results showed DO levels of 8.8 mg/L at the surface. Sulfides were non-
detect with a reporting limit of 0.05 mg/L. Based on all of these factors, the Port
concluded that the construction activities did not cause the fish’s death and that the
fish washed into the slip area long after it had died. The USEPA and NMFS were
immediately notified of these details. Later, NMFS reported that it was appropriate
to dispose of the fish and it did not need to be kept (Munn 2008), and the fish was
subsequently released back into the river approximately 1 mile downstream of the

construction site on the opposite side of the river.

No other dead or distressed fish were observed at T4 or the transloading facility

before, during, or after construction activity.
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7.2.1.7 Transport and Upland Disposal Conditions

« Weather Conditions: If weather conditions were unsuitable to monitor the
dredging operations, then in-water operations were required to stop until
conditions were suitable for monitoring again. This occurred once, when
lightning struck the upland portion of the T4 site.

« Transport: To prevent it from blowing back into the river, the sediment was
covered during transport on the barge if winds were predicted to be greater
than 20 miles per hour during transport. Documentation of the predicted
wind speeds is provided in Appendix L1.

« Upland Disposal Site: The upland disposal site was to be large enough to
accommodate the quantity of material and water to be placed there to allow
adequate settling. This condition was not applicable as the material was
dewatered on the disposal barge and then barged to the transfer facility. At
the transfer facility, the material was mixed with a drying agent and placed
onto trucks to be taken to the landfill. No discharge of water from the upland
disposal site to waterways with Endangered Species Act (ESA)-listed

salmonids occurred.

7.2.2  Approved Deviations from the Biological Opinion

A few deviations from the Biological Opinion (NMFS 2008 and Appendix S) were
requested by the Port and USEPA prior to implementation of the Phase I Removal
Action. NMFS-approved deviations from the Biological Opinion are described in detail
below:

o Term and Condition 1(e)(i): A geobarrier was required for all caps, which would
include the Slip 3 in-water cap. USEPA requested that this be changed to only
require the geobarrier for the Wheeler Bay (upland) cap. The cap requirement
for in-water caps was not practicable or desirable (i.e., it would be difficult to
place and would not serve an IC purpose). NMEFS approved this change on July
29, 2008 (see email documentation in Appendix S).

o Term and Condition 1(h)(vii): The turbidity trigger was limited to 3 NTU over
background, whereas the WQMCCP (USEPA 2008 and Appendix R) set the
trigger at 5 NTU over background. USEPA requested the turbidity trigger be
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changed to 5 NTU over background. NMEFS approved this change on July 29,
2008 (see email documentation in Appendix S).

» Term and Condition 1(d)v: This requirement stated that “post-dredge sampling
would include a full suite of parameters, including metals, SVOC, PCBs and
TOC.” The Port requested that this requirement be changed to be consistent with
the Interim Monitoring and Reporting Plan, which stated that pb, zn, cd; PAHs;
TPH would be analyzed and 4 composite samples would be analyzed for PCBs
and DDTs. The 4 composite samples would come from North of B414 dredge
area, Pier 5 dredge area, sand cover area within B411 dredge area, and B411
dredge area outside of the sand cap area. NMFS approved of this change on
August 8, 2008 (see email documentation in Appendix S).

« Term and Condition 1(g)i: This requirement stated that "Cable and concrete
would not be used to anchor large wood into the bankline in Wheeler Bay". The
Port requested that this condition be removed. If the large wood could not be
anchored in place, the Port was not willing to place them in Wheeler Bay because
of the concern of placing unanchored logs and having them move around and
damage the toe of the slope and placed cap. NMFS approved of this change on
August 8, 2008 (see email documentation in Appendix S).

« On Page 9 of the Biological Opinion under Conservation Measures, it stated that
“The dredge bucket will be swung directly to the haul barge after it breaks the
surface, using the minimal swing distance. The contractor will not pause the
bucket as it breaks the surface of the water.” The Port requested that this
conservation measure be changed to be consistent with the Final RAWP and
Final DAR, which stated that: “The contractor shall pause the dredge bucket as it
breaks the surface of the water and allow the bucket to drain free water prior to
swinging and placing dredge material on the haul barge. Note that USEPA may
direct the contractor to avoid overwater bucket dewatering as a contingency
BMP if water quality exceedances are documented.” NMFS agreed to this
change only if the bucket dewatering occurred within the confines of a silt
curtain and if the water quality sampling and analysis meets the agreed upon

criteria on August 8, 2008 (see email documentation in Appendix S).
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8 DOCUMENTATION OF PERFORMANCE STANDARDS ATTAINMENT

As mentioned previously, USEPA and the Port identified performance standards for each

Phase I Removal Action activity during the design process. The CQAP (Appendix A of the

DAR, Anchor 2008a) provides specific details about the QA/QC and responsibilities necessary

to accurately evaluate achievement of the performance standards for each construction activity.

These verification and monitoring activities were performed throughout the implementation of

the Phase I Removal Action as described in the previous section. Attainment of performance

standards, as verified through construction QA/QC activities, are described below by activity.

8.1 Dredging

8.1.1

Performance Standards

Performance standards were developed for the Berth 411 “Plus” and Berth 410 dredging

to govern design and construction. Each of the standards is discussed below.

Berth 411 “Plus” Dredging — Remove sediment that poses the highest ecological and

human health risk. Removal of the highest risk sediment will provide a permanent

solution of contaminant mass removal from the river. Specifically, the dredging will

meet the following performance standards:

Remove contaminated sediment defined as those with surface sediment having a
greater than 20 PEC exceedance ratio down to a specified elevation coinciding
with PEC exceedance ratios of 10 or less as predetermined by sediment core data.
If full removal is not technically feasible, complete partial removal and place a
minimum 6-inch-thick sand layer to be determined by quantity measures (i.e.,
volume of cap material placed per surface area).

Reduce contaminant levels in the Berth 411 “Plus” dredging area.

Conduct the work consistent with the BMPs listed in the Dredging,
Transportation, and Disposal specification (Appendix E of the DAR; Section
352023, Anchor 2008a) in order to minimize the movement of material with
elevated chemical concentrations into unintended areas.

Conduct the work consistent with the BMPs listed in the Dredging,
Transportation, and Disposal specification (Appendix E of the DAR; Section
352023, Anchor 2008a), in order to minimize dredging residuals and minimize

recontamination of adjacent sediment.
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« Conduct the work consistent with the WQMP (Appendix H of the RAWP,
Anchor 2008b) and the WQMCCP (USEPA 2008 and Appendix R) in order to
minimize water quality impacts outside the compliance boundary.

« Conduct the work consistent with the Biological Opinion developed by NMFS
(2008) (Appendix S).

Berth 410 Dredging — Remove sediment to a depth necessary to maintain navigable
water depths for deep-draft vessels that call at the Slip 3 berths consistent with the Port’s
statutory authorization and USEPA’s Action Memo (USEPA 2006). Specifically, the
dredging will meet the following performance standards:

« Remove sediment to depths that allow vessels to safely access berthing areas in
Slip 3.

« Conduct the work consistent with the BMPs listed in the Dredging,
Transportation, and Disposal specification (Appendix E of the DAR; Section
352023, Anchor 2008a), in order to minimize the impacts to surrounding
sediment and the “leave” surface of the dredge area.

« Conduct the work consistent with the WQMP (Appendix H of the RAWP,
Anchor 2008b) and the WQMCCP (USEPA 2008 and Appendix R) in order to
minimize water quality impacts outside the compliance boundary.

« Conduct the work consistent with the Biological Opinion developed by NMFS
(2008) (Appendix S).

8.1.2  Quality Assurance Documentation

As described in the CQAP (Appendix A of the DAR, Anchor 2008a), construction QA
activities for the Berth 411 “Plus” and Berth 410 dredging included pre- and post-
construction bathymetry surveys to confirm the depth and extent of dredging,
observation of dredging to confirm compliance with specified dredge sequencing to
minimize impacts to nearby areas, and water quality monitoring to confirm compliance
with the WQMCCP (USEPA 2008 and Appendix R) and WQMP (Appendix H of the
RAWP, Anchor 2008b). QA documentation (e.g., laboratory reports, field notes,
photographs, bathymetry, and water quality monitoring results) have verified that the
Slip 3 dredging meets all of the performance standards. Compliance with the

performance standards is summarized below.
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8.1.2.1 Final Design Elevations Attained

The primary QA activity for the Berth 411 “Plus” and Berth 410 dredging was to
verify that HME achieved compliance with the final design elevations. The final
design elevations for the Berth 411 “Plus” areas were determined to reduce
contaminant concentrations by removing contaminated sediment with surface
concentrations greater than 20 PEC exceedance ratio and to be at an elevation
coinciding with PEC exceedance ratios of 10 or less as predetermined by sediment
core data. The final design elevations for the Berth 410 area were determined to
allow vessels to safely access berthing areas in Slip 3. It is important to note that

there were no chemical-based performance standards for the removal.

Attainment of these elevation-defined performance standards was verified through
bathymetry surveys (single-beam surveys using integrated Hypack software and a
differential global positioning system [DGPS] unit for horizontal control) were
conducted frequently to monitor changes in bottom elevation throughout dredging.
Following each progress survey, HME, the Port, and Anchor reviewed the elevation
data to determine what areas of the dredge prism required further dredging to
achieve the design elevations. This process continued until the HME progress

survey indicated the entire dredge prism satisfied the design elevations.

To ensure that the survey was accurate, DEA performed an independent bathymetry
survey throughout the RAA using multi-beam equipment. The HME and DEA
surveys were compared and, in coordination with USEPA, it was determined that
both were very similar to each other, indicating a few small areas that required
minimal additional dredging of identified hot-spots. Following this additional
dredging, DEA conducted surveys to verify that grade deficiencies indicated in the
final bathymetry surveys had been addressed by the final dredge passes. All survey
information was reviewed in coordination with USEPA’s consultant to verify
completion of the removal. Surveys were performed in Berth 411 after dredging was
complete, and again after the sand layer was placed. Post-dredge (pre-sand layer)

bathymetry is provided in Figure 3. The plan and cross-section locations and cross-
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sections showing the as-built post-dredge surface relative to the design elevations

are shown in Figures 4 through 4d.

Review of the cross-section comparisons of as-built to design elevations in Figures 4a
through 4d indicate that the performance elevations were met over a majority of the
dredge areas. There were two instances where performance elevations were not
met. A description of each instance and resolution of the discrepancy is provided
below:

« HME began doing dredging to remove identified high-spots in Berth 411 on
August 26 and August 28, 2008, based on the DEA post-dredge survey. HME
removed roughly 160 feet of the “slope transition” area identified in the DEA
survey. There was about 30 cy remaining in the transition area between the
higher elevation dredge cell against the sheetpile wall and the deeper area
further from the bulkhead toward the middle of the slip. The sediment was
dense and appeared to be native material due both to the gradation (sandy
with gravels) observed, and the fact that it was standing at an angle steeper
than 2H:1V. This material would have required the heavier digging bucket
to remove. The Port requested that this 30 cy of material not be removed as
part of Phase I since the remainder of the area identified for dredging to
remove identified high-spots appeared to be dense native sediment. USEPA
concurred with this request.

» The Port identified a few isolated locations within the Berth 410 area that
were slightly above the neat line elevation. The areas were adjacent to the
sheetpile wall. The Port felt that these areas would not impact navigation
and requested to USEPA that they not be further dredged. USEPA concurred

with this request.

8.1.2.2 Work Conducted was Consistent with the BMPs Listed in the Dredging,
Transportation, and Disposal Specification (Appendix E of the DAR; Section
352023)

Dredging work was consistent with the BMPs listed in the Dredging, Transportation,

and Disposal Specification (Appendix E of the DAR; Section 352023, Anchor 2008a)

as verified by construction monitoring and documented in the Construction Weekly
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Progress Reports provided in Appendix A. The BMPs that were followed are listed
below:

« The Berth 411 “Plus” dredging was substantially completed before the Berth
410 dredging began.

« Dredge passes proceeded from the head of the slip towards the mouth.
Levels of contamination in the dredge material were typically higher towards
the head. Depths of required cuts were also typically thicker towards the
head of Slip 3.

o The contractor completed a horizontal dredge pass across the dredge surface
before moving to the next deeper pass. A dredge pass is defined as a
horizontal dredge cut consisting of up to two “bites” of the dredge bucket—
one “bite” would occur as the derrick worked from one side of each reach to
the other, and the second “bite” would occur as the derrick worked back in
the other direction.

« The contractor began dredging at the highest elevation of material to be
removed and work toward the lowest elevation. “Glory holing” was not
allowed.

« The contractor sequenced their work such that there was one last pass across
the entire Berth 411 “Plus” dredge area.

« Overfilling of the bucket was not allowed.

« The contractor paused the dredge bucket as it broke the surface of the water
and allowed the bucket to drain free water prior to swinging and placing
dredged material on the haul barge.

« No bottom stockpiling or multiple bites of the clamshell bucket was allowed.

« The contractor sealed off barge scuppers on haul barges and repaired any
holes in fences to prevent water or sediment from draining off a haul barge.

« Barges were not overfilled.

« No grounding of construction barges occurred.

« Opverdredging at the base of a slope did not occur.

« Dragging of the dredged surface to level the mudline did not occur.

Removal Action Completion Report ;\ZQ June 2009
Terminal 4 Phase I Removal Action 90 7 050332-01



Documentation of Performance Standards Attainment

8.1.2.3  Work Conducted was Consistent with the WQMP, WQMCCP, and
Biological Opinion
The water quality monitoring program that was implemented during the Phase I
Removal Action at T4 was developed based on the WQMP (Appendix H of the
RAWP, Anchor 2008b) and the WQMCCP (USEPA 2008 and Appendix R). Water
quality monitoring occurred throughout the duration of the dredging activities, as
described in Section 7.1 of this report, to confirm consistency the WQMP and
WQMCCP.

Before dredging operations began, HME and all construction monitoring personnel
were given the Biological Opinion (NMFS 2008 and Appendix S) to review. As a
result, HME adjusted their implementation plans, as necessary, to comply with all
the terms and conditions described in the Biological Opinion. Additionally, all
monitoring personnel were aware of the specific terms and conditions detailed in the
Biological Opinion and were directed to notify the Construction Manager if a
construction activity was identified that did not comply, so that action could be

taken to bring the activity back into compliance.

Specific details related to activities implemented to comply with the WQMCCP
(USEPA 2008 and Appendix R) and the Biological Opinion (NMFS 2008 and
Appendix S) are provided in Section 7.

8.2 Head of Slip 3 Capping
8.2.1 Performance Standards
Performance standards identified for the head of Slip 3 capping activities included:

+ Design the chemical isolation layer, where necessary, to contain sheens exiting
from the shoreline.

« Design the armor layer of the cap to resist bed shear velocities induced by the
largest of 100-year flood flow, 100-year waves, vessel-induced waves from
typical passing vessels, and anticipated propeller wash from vessels that operate
in the area.

« Use import cap material that meets defined chemical goals (presented in the

Capping specification of Appendix E of the DAR; Section 352025, Anchor 2008a).
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« Conduct the work consistent with the BMPs listed in the Capping specification
(Appendix E of the DAR; Section 352025, Anchor 2008a), in order to minimize
mixing of cap material with underlying contaminated sediment.

« Conduct the work consistent with the WQMP (Appendix H of the RAWP,
Anchor 2008b) and the WQMCCP (USEPA 2008 and Appendix R), in order to
minimize water quality impacts outside the compliance boundary.

« Conduct the work consistent with the Biological Opinion developed by NMFS
(2008) (Appendix S).

8.2.2  Quality Assurance Documentation

As described in the CQAP (Appendix A of the DAR, Anchor 2008a), QA for the cap
construction included chemical and physical testing of import materials, observation of
material placement to verify cap thickness and extent, verification of material quantities
used, pre- and post-construction bathymetry surveys to confirm design elevations were
achieved, and water quality monitoring to confirm compliance with the WQMCCP
(USEPA 2008 and Appendix R) and WQMP (Appendix H of the RAWP, Anchor 2008b).
QA documentation (e.g., laboratory reports, field notes, photographs, material quantity
measures, bathymetry, and water quality monitoring results) have verified that the head
of Slip 3 cap meets all of the performance standards. Compliance with the performance

standards is summarized below.

8.2.2.1 Cap Designed to Contain Sheens and to Resist Erosive Forces
The entire cap behind the timber bulkhead was designed to include an 18-inch layer

of Base Cap Type 3 material, which contains 10 percent organoclay capable of
adsorbing sheen prior to entering surface water. This cap was placed on September
23 and 24, 2008, as detailed in the Construction Weekly Progress Report for the week
of September 22 to 28, 2008 (Appendix A). In addition, the cap was designed to
include an 18-inch layer of Type 3 Armor material to resist erosive forces. This type
of material was selected based on erosion analyses performed during the
development of the design. This armor was placed over the caps both in front of and
behind the timber bulkhead. On September 16, 2008, HME placed a layer of Type 3
Armor material over the entire cap in front of the bulkhead. From September 23

through October 1, 2008, HME place a geotextile, Base Cap Type 2 sand, and Type 3
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Armor layer over the cap behind the timber bulkhead. Placement of the cap as

designed was verified by field observation.

8.2.2.2 Cap Material Design Elevations were Achieved

Attainment of the capping design elevations for the portion of the cap on the river
side of the timber bulkhead was verified through progress bathymetry surveys
(single-beam surveys using integrated Hypack software and a DGPS unit for
horizontal control) that were conducted during capping to monitor changes in
bottom elevation. Progress surveys were conducted during placement of the cap
material and the cap armor material to ensure the design elevations for each layer
were achieved. Following each progress survey for these layers, HME, the Port, and
Anchor reviewed the elevation data to determine what areas required further
capping to achieve the design elevations. This iterative process continued until the
most recent survey indicated design elevations were achieved in the cap areas.
DEA performed an independent bathymetry survey throughout the RAA to verify
the HME survey findings.

For the portion of the cap on the land side of the timber bulkhead, attainment of the
capping design elevation was verified through placement of stakes on the slope to
identify how much material was necessary to meet the cap thickness requirements
for the Base Cap Type 3 and Base Cap Type 2 materials. The attainment of the
design thicknesses was initially verified in the field as documented in the

Construction Daily Reports.

As-built cap elevations are provided in Figures 5 and 6, and 6a. Review of these
figures indicates that capping achieved the performance standard thicknesses over
the areas addressed, except for the height of the rock buttress in front of the timber
bulkhead as part of the head of Slip 3 cap. As described in Appendix O, the
performance standards are still achieved for this activity despite the difference in cap

elevation.
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8.2.2.3 Cap Import Material Met Defined Chemical Goals and Physical
Characteristics

Attainment of this performance standard was achieved through comparison of the
chemical and physical characteristics of the proposed borrow materials (i.e., base cap
material and cap armor material) to the chemical and physical characteristics
identified in Table 2 of the RAWP (Anchor 2008b). To confirm that the imported
material was environmentally acceptable, USEPA requested the design include the
following text excerpted from the specifications established for the McCormick &
Baxter Superfund capping project, “cap material to be used for construction of the
sediment cap will be imported, clean, granular material free of roots, organic
material, contaminants, and all other deleterious and objectionable material”

(Ecology and the Environment 2003).

Borrow source materi