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1
1.1

INTRODUCTION

Introduction

This report discusses the basis of design for the selected remedial action for the Astoria Marine
Construction Company (AMCCO) site at 92134 Front Road, Astoria, Oregon (Site). The purpose of
this report is to present the remedial action design basis to support the design drawings and
specifications. Maul Foster & Alongi, Inc. (MFA) has prepared this report addressing design report
requirements outlined in the Remedial Design Scope of Work attachment of AMCCO’s Consent
Judgement (DOJ, 2019). Consistent with the Remedial Design Scope of Work, this document
describes the performance standards, regulatory considerations, deliverables, implementation strategy,
and schedule.

1.2

Background

The Site is located on seven acres just outside the eastern boundary of Warrenton and three miles
southwest of Astoria, Oregon at T8N, R10W, SE ¼ of Section 25, Clatsop County (Figure 1). The
Site’s latitude is 46° 08' 41.67" N and longitude is 123° 51' 45.06" W. The Site is zoned Marine
Industrial and is an active shipyard. The area immediately to the north and east are zoned Rural
Community Residential (RCR).
The topography of the Site is generally flat, and a flood-control dike separates the upland from the
adjacent tidal mudflats of the Lewis and Clark River. The ground elevation of the Site varies between
6 to 9 feet above mean sea level, according to the North American Vertical Datum of 1988 (NAVD
88).
Earthen dikes were constructed in 1937 along the Lewis and Clark River and Jeffers Slough by the
Army Corps of Engineers. The dike is maintained by Clatsop County Diking District No. 5. Gaps in
the dike at the shipways are protected from high-water by the use of a bulkhead with removable
boards. The existing crest of the dike is about 13.1 feet (NAVD 88), which has settled from the asbuilt condition of 15.0 feet (NAVD 88). The levee protects the Site against the high-water stages of
the Lewis and Clark River, tidal fluctuations, and large waves from Youngs Bay. A drainage ditch is
located along the landward toe of the levee just north of the facility buildings. This ditch drains to the
river through an on-site tide gate.

1.3

Site History and Facility Operations

AMCCO was founded in 1924. Between 1924 and the 1940s, AMCCO manufactured and repaired
wooden-hulled boats (e.g., fishing boats, tow boats, military crafts). During World War II, the Korean
Conflict, and the Vietnam War, the company was recognized for its high-quality craftsmanship.
Historical activities conducted at the facility impacted upland soil and groundwater on the Site and
sediments in the adjacent Lewis and Clark River. Historical activities included construction,
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refurbishing, maintenance, and repair of wooden and metal ships, which involved painting and
sandblasting.
Currently, site operations consist of top-side painting, rail repair, sanding, and welding of boats.
Sandblasting occurs in a sandblast shed located on the upland portion of the Site. AMCCO sandblasts
only fresh steel and does not accept painted or galvanized parts for sandblasting.
AMCCO was placed on the U.S. Department of the Interior’s National Register of Historic Places in
January 2014 (USDOI, 2014) because it is an excellent extant example of the many small shipyards
once employed to build and repair the Pacific Navy fleet during World War II and the Korean Conflict
(GSI/MFA, 2016).

1.3.1 Future Use
After remedy completion, the Site may be used for outdoor equipment or vehicle storage or for a
small machine/repair shop. The upland facilities will no longer be used for ship repair.

1.4

Prior Investigations and Record of Decision

Evaluation of the Site has been completed under Oregon Department of Environmental Quality
(DEQ) Consent Order No. LQSR-NWR-12-10, dated September 10, 2012 (DEQ, 2012). The Site
was originally proposed for listing on the National Priorities List, but the action was deferred by the
U.S. Environmental Protection Agency (USEPA), with cleanup oversight transferred to DEQ in
September 2012. The remedy for the Site that is described in this report is based on the recommended
alternative that is identified in DEQ’s Staff Report (DEQ, 2016), which is based on the recommended
alternative that was described in the Feasibility Study (GSI/MFA, 2016). Detailed information on site
conditions including the nature and extent of contamination was presented in the remedial
investigation and feasibility study reports referenced and is not repeated in this engineering report.
The objective of the Remedial Action (RA) is to control and prevent further release of hazardous
substances from the Site and to achieve the degree of cleanup of hazardous substances that is
described for the selected remedy in the Record of Decision (ROD) (DEQ, 2017). The selected
remedial action addresses the presence of metals, petroleum hydrocarbons, dioxins, polychlorinated
biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs) in contaminated soil; and metals,
tributyltin (TBT), and dioxins in contaminated sediment at the Site.
The selected remedial action consists of the following general elements:
•

Excavation and off-site disposal of highly contaminated soil.

•

Capping of the on-site soils which contain lower concentration contaminants.

•

Modification of the upland stormwater system to reduce migration of residually
contaminated soil.

•

Excavation and off-site disposal of highly contaminated sediment.
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•

Placement of a sand layer above residual sediment contamination and Enhanced
Monitored Natural Recovery (EMNR) areas.

•

Institutional controls to maintain the upland soil cap and manage the sediment remedy.

2

DESIGN REQUIREMENTS

Below is a crosswalk table mapping required design report information, as outlined by Consent
Judgement Scope of Work (DOJ, 2019), to the relevant section in the report or in its appendices,
where detailed discussion is provided.
Design Report Item
Design criteria/standards, design/ analyses
calculations

Location in Design Report
In this report:
•
Upland and sediment remedy design hotspot
removal depths/extents: Section 3.2 In-Water
Remediation, and Section 3.3 Upland
Remediation (source document:
Supplemental RI, [GSI, 2016]).
•

Stormwater conveyance and detention
system design: Section 3.4 Stormwater
Features

•

Dike reconstruction design: Section 3.5 Dike
Restoration; and Appendix A: Dike Restoration
Engineering Design Report

•

Geotechnical analysis for dike stability,
compaction requirements, seepage and
settlement analysis: Attachment D of Dike
Restoration Engineering Design Report

•

Floodplain analysis (Appendix B, under
development).

Drawing index and final drawings

In the Design Drawings:
• Sheet C0.0 includes the “SHEET INDEX.”

Design specifications and drawings/schematics,
including relevant figures and/or site system
engineering layouts

In the Design Drawings:
• Sheets C1.0 through C6.1.

Construction schedule

In this report: Section 5.2.

•

The design drawings provide necessary
specifications in the form of drawing notes.
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Design Report Item
Detailed description of remedial action activities
to be performed, including methods and
equipment for:
I.

Mobilization

II.

Site preparation

III.

Staging and implementation of staging
operations

IV.

Excavation

V.

Demolition, clearing, and removal of
buildings, structures, equipment, vehicles,
existing pavement, foundations, and floors,
as applicable

VI.

Site restoration, including backfilling and
grading

Location in Design Report
In the Design Drawings:
•
i.-iii.: C1.2 through C2.4, see drawing notes
•

iv.: C4.0 and C4.1, see “Sediment Dredging
Notes” on C4.1, and C5.0 through C5.3, see
“Upland Excavation Notes” on C5.0

•

v.: C1.2 and C2.4, see “Demolition Notes” on
C2.4

•

vi.: C3.0 through C3.2 (Comprehensive
Remediation Plan), C4.2 (Sediment Enhanced
Monitored Natural Recovery (EMNR), C5.1
and C5.2 (Upland Cap), C6.0 and C6.1 (Dike
Extension)

In this report:
•
Demolition Section 3.1
•

Sediment Dredging Section 3.2.4

•

In-Water Sand Cap Section 3.2.5

•

Upland Hot Spot Excavation/Backfill Section
3.3.2

•

Stormwater conveyance and detention:
Section 3.4

•

Dike restoration: Section 3.5, and Dike
Restoration Engineering Design Report,
Appendix A.

Estimates of soil volumes to be excavated, or
volume of media to be treated

In the Design Drawings:
•
Excavation quantity table on C4.1 (Sediment)
and C5.0 (Soil)

Detailed site layout drawings, delineating the
areas to be excavated or treated

In the Design Drawings:
•
Sediment dredging: C4.0 and C4.1
•

Soil excavation/treatment: C5.0 through C5.3
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Design Report Item
Excavation methods, including area delineation,
slope stabilization, characterization and
management of excavated materials, dewatering
and water management, and incorporation of
confirmation sampling

Location in Design Report
In the Design Drawings: Sheets C3.0 through C5.3
and as explained below
Excavation Methods
•
Soil – Excavator with standard bucket, see
“EXCAVATION NOTES” under “UPLAND
EXCAVATION NOTES” on C5.0
•

Sediment – Excavator with standard bucket or
crane derrick with environmental clamshell
bucket, see Section 10 “METHODS” under
“SEDIMENT DREDGING NOTES” on C4.1

Area Delineation:
•
Soil – survey stakes
•

Sediment – survey stakes and/or bucket GPS

Slope Stabilization:
•
Soil – contractor proposed shoring for depths
exceeding 4 feet.
•

Sediment – stepped excavation at edge;
target depth is generally 3 feet plus 1-foot
overdredge.

In this report:
•
Characterization and management of
excavated materials: Section 3.4.2
•
Dewatering and water management: Section
3.3.3.4 Documentation samples (See
Sampling and Analysis Plan [SAP], Appendix
C)
•
Soil – edge conditions of excavations will be
documented with one ISM sample for each
excavation
•

Sediment – documentation sampling will be
conducted either immediately after the
dredge operation within same low-tide cycle
or post-backfill by using a core sampler.
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Design Report Item
Description of permitting requirements, if any, to
include:
I.

Construction/operating permits required.

II.

Permitting authorities and specific permit
requirements.

III.
IV.

Location in Design Report
In this report: Section 4
•
Clatsop County: Type II Conditional Permit,
Floodplain Development Permit,
Development Permit, and Demolition Permit
•

Permit application processing procedures,
schedule, and fees.

U.S. Army Corps of Engineers (COE): Section
404 (In-Water) and Section 408 (Dike)

•

Monitoring and compliance testing
requirements.

DEQ: National Pollutant Discharge Elimination
System (NPDES) 1200-C and CWA Section 401

•

National Oceanic and Atmospheric
Administration (NOAA)/National Marine
Fisheries Service (NMFS): Section 7 ESA
consultation for Section 404

•

Oregon Department of State Lands (DSL)
access agreement

Identification and description of construction
quality assurance/quality control (CQA/CQC)
program requirements and procedures for
construction QA/QC program implementation

In this report:
•
Section 3.2.6 and 3.3.5.

Equipment startup and operator training
requirements to include:

Not applicable—no permanent equipment is
planned.

I.

Contractor/vendor procedures for
providing appropriate service visits by
experienced personnel to supervise
installation, adjustment, startup, and
operation of treatment systems.

II.

Identification of appropriate operational
procedures training for personnel

Description of proposed control measures to
minimize releases of hazardous substances to all
environmental media during construction or
installation activities

•

See Appendix D for Construction Quality
Assurance Plan (CQAP) (in progress, will be
submitted upon completion)

In the Design Drawings:
•
Construction BMPs will be implemented as
defined in the Erosion Control Plan in order to
minimize the release of hazardous substances
during construction.
In this report:
•
Bank Stabilization: Section 3.2.7
•
Upland Erosion Control: Section 3.3.3

Description of proposed surface water runoff
control measures during construction

In the Design Drawings:
•
C2.0 through C2.3 for Erosion Control Plan
and Details
In this report:
•
Section 3.4
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Design Report Item
Identification and description of dust control and
noise abatement measures to minimize and
monitor environmental impacts of construction or
installation activities

Location in Design Report
In this report:
•
Section Dust Control and Noise Control:
Section 3.4.1. Addressed in the CQAP,
Appendix D
In the Design Drawings:
•
C2.1 Erosion and Sediment Control Plan

Identification and description of any site security
measures necessary to minimize exposure to
hazardous situations during remedial action

Construction fencing will supplement existing site
fencing during work to prevent public access to
active remediation areas

Identification and description of transportation
requirements, including haul route selection, load
limits, truck haul schedule, restricted routes, traffic
control needs, accident prevention and response,
and decontamination

In this report:
•
Section 3.3.2.3

Summaries of treatability studies, bench scale or
pilot scale studies, or other engineering studies
conducted during the design phase, including
results and conclusions

In this report:
•
Geotech analysis (including slope stability,
settling analysis, and seepage analysis):
Appendix A
•

Soil treatability/lead stabilization bench
testing memo: Section 3.4.2 and Appendix E

•

Modified Elutriate Testing (MET): Section
3.3.2.5 and Appendix F, MET Analysis memo.

Land disposal requirements to include:
Identification and description of off-site land
disposal facilities
Specific treatment/disposal requirements

In this report:
•
Section 3.3.2.2.

Institutional Controls

In this report:
•
Institutional Controls: See Section 3.8 for the
following documents/controls:

3

•

Contaminated Material Management Plan
(CMMP)

•

Upland Inspection and Maintenance Plan
(IMP)

•

Deed Notifications and/or Deed Restrictions

DESIGN COMPONENTS/REMEDIAL METHODS

The basis of the design is to implement hot spot excavations and capping to the limits as defined in
the ROD (DEQ, 2017), and modified/further delineated by the supplemental investigations
conducted by MFA and GSI Water Solutions, Inc. (GSI, 2016). Figure 2 shows the main site features,
which are referenced throughout this report. The remediation project includes the following general
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components: demolition, in-water works (including water quality controls), upland remediation work,
and dike restoration and extension. Sections below provide detailed discussion on design components.

3.1

Demolition

Several site buildings (e.g., winch houses, former pipe shop, workshop/lunchroom, lumber shed, and
western portion of large main ship repair building) are targeted for demolition to facilitate
implementation of both source control measures and remedial action activities. Removal of these
buildings will improve the ability to:
•
•
•
•

Provide access and excavate sediment hot spots and debris piles
Grade the upland surface ahead of capping to facilitate stormwater drainage control
Re-establish the earthen dike at Marine Ways #3 and #4
Convey on-site stormwater runoff to the single tide gate discharge point

Two overwater structures are directly on top of debris pile hot spots that are located on the shoreline.
The abandoned pipe shop building is supported by several wooden piles that have degraded to the
point that there is less than 25 percent of the wood remaining and would most likely be considered a
safety hazard to crews removing the debris pile.
The main ship building’s western portion, which overlies the earthen dike alignment that is to be
restored, is also scheduled for demolition because the building has suffered significant wind damage
and may be in danger of collapse in another large wind event. The concrete slab will remain as an
engineered cap (although contamination has not been shown to be present below the slab). The
concrete slab will remain as an engineered cap (although contamination has not been shown to be
present below the slab).
The demolition contractor will be required to submit work procedures to safely demolish the
structures, prevent the unintended release of building debris to the Pothole (at the end of Jeffers
Slough) and the Lewis and Clark River, and ensure that the shoreline is cleared of debris regularly.
The following notes will be included in the CQAP (Appendix D):
•

Evaluate building footprint after building demolition to ensure that all materials have been
removed and that there is no evidence of significant soil staining.

•

Boat winches may have additional foundation structure to evaluate once overlying
structure and winch is removed.

•

Overwater demolition will be isolated with floating boom and/or debris nets to contain
any debris that may fall in water. Debris will be immediately removed.

AMCCO has obtained a hazardous building materials assessment (CAC, 2016) from a licensed
contractor to support demolition activities, which is available upon request.
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3.2

In-Water Construction

In-water construction elements address remediation and National Resource Damage Act (NRDA)
obligations, which include the following:
1. Floating docks and associated piles will be removed (NRDA requirement).
2. Discrete areas of nearshore sediment with elevated levels of contamination will be removed
using land-based and water-based excavation equipment (remediation requirement).
3. Placement of an EMNR sand layer to address low-level residual concentrations of
contaminants in sediment (remediation requirement).

3.2.1 In-Water Work Window
In-water works will be scheduled to occur during low tide periods of the construction season and low
tide periods of the workday. The in-water work window for the Lewis and Clark River, as allowed by
Oregon Department of Fish and Wildlife (ODFW), is November 1 through February 28. However, a
variance for the in-water work window was issued for the remediation project by ODFW (ODFW,
2016) to allow construction to take place from July 1 to October 15, coinciding with lowest water
conditions; this will reduce impacts to the waterway and comply with diking district work prohibitions.

3.2.2 Water Quality Controls
Operational and engineering best management practices (BMPs) will be employed to provide water
quality control when working in-water, including:
1. Isolation of over water building demolitions and deployment of debris nets to prevent release
of material to the Lewis & Clark River.
2. When working in the tide flats, hotspot sediment excavation and backfill with clean imported
sand will be timed to coincide with low tide. Excavation in the dry will prevent the release of
contaminated residuals to surface water. Backfilled sand will cover the disturbed fine-grained
sediment surface, preventing re-suspension of contaminated fines when the tide returns.
3. The following operational BMPs for dredging will be implemented to minimize the generation
of turbidity in the marine ways:
a. Fully closing environmental clamshell bucket,
b. Real-time kinetic GPS (RTK-GPS) positioning,
c. Reduced bucket speed (lift/descent),
d. Limit removal lifts to 1-foot,
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e. Limit to partial bucket fill, and/or
f. Stair-step edges.
g. Establishment of an operational monitoring point for turbidity. Operational BMPs will be
reinforced ahead of benchmark exceedances at the permit designated monitoring point.
4. Turbidity curtain will be deployed as the primary engineering control for work conducted in
submerged or potentially submerged conditions.
5. Other engineering controls will be deployed as necessary to address multiple permit
benchmark exceedances at the monitoring point. Additional engineering controls will include
residuals cover or other techniques to be evaluated in the field.
Water quality controls are listed in the CQAP (Appendix D).

3.2.3 Dock, Pile, Rail, and Debris Removal
The floating docks and associated piles that are shown on Drawing C2.4 will be removed as part of
the NRDA settlement. After the floating docks are removed from the water, piles will be removed
using a crane derrick equipped with a vibratory hammer. Pile will be vibrated out of the sediment and
placed onto a materials barge. Broken piles will be trimmed (if needed) and left in place below the
mudline. Wood materials are not known to be treated, so debris will be disposed of at a Subtitle D
landfill or salvaged. If treated wood materials are found, sampling to support disposal will be
performed.
Rails associated with the cradle systems at Marine Ways #1, 2, and 3 are required to be removed in
order to prepare the work area for dredging. The steel rails are supported on wooden bents that are
supported on two piles. Removal of the rail system will include 1) disassemble and remove the steel
rail, remove wooden bents, and either remove the support pile or cut the remaining pile head. A crane
derrick will lift materials onto a materials barge. Divers will secure the materials to be removed to the
crane cable.
A shoreline debris survey will be conducted by the field engineer and the contractor superintendent
before the start of dredge activities in each area. The survey will be conducted at low tide when the
entire extent of the dredge area is above water. Other debris, if encountered within the dredge prism,
will be removed by the crane derrick and placed on the materials barge for disposal.
Wood materials are not known to be treated. If treated wood materials are found, sampling to support
disposal will be performed. All recovered wood and debris will be salvaged or disposed of at a Subtitle
D landfill. Recovered metal will be recycled to the extent practical.

3.2.4 Sediment Removal
Sediment removal is a required component of the remedy in three discrete areas with an estimated
volume of 2,000 cubic yards. Sediment removal through on-water dredging will generally proceed
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upstream to downstream and nearshore to farshore, as practicable. Sediment excavation in the tide
flat area using on-land equipment will be conducted when the tide is out, effectively work in-the-dry.
Removed sediment will be dewatered prior to disposal. Sediment removal will be completed prior to
placement of EMNR sand.
1. Burn Pit: A fixed arm excavator will be operated from land to access areas of near-shore
contaminated sediment from the bank line. The near-shore sediment is above water at low
tide so excavation will be completed during low tides to minimize the generation of residual
sediment contamination. Excavated areas will be backfilled with clean sand at the end of the
work period each day (in the same tidal cycle). Immediate backfill of the excavation area is
intended to address sediment instability and to prevent the generation and/or release of
contaminated dredging residuals.
2. Marine ways #1, 2, and 3: Because the dredge prisms in the marine ways will be inundated,
on-water dredging will be conducted by a crane derrick with a fully closing environmental
clamshell bucket. The floating platform or derrick will be maneuvered by tugboat. The crane
derrick will spud outside of the dredge prism to maintain position during work. A materials
barge will either tie off to the crane derrick or spud adjacent to receive dredged sediment. The
crane operator will observe the operational BMPs that are described in Water Quality
Controls, Section 3.2.2. Excavated areas will be backfilled with clean sand when work in the
dredge unit is complete. If water levels are very low at the time of removal, land-based
excavation methods (described above) may be used for excavation of the marine ways
sediments.
3. Debris Piles: The conical debris piles below shop buildings constructed over the pothole will
be removed using a land-based excavator, following removal of the buildings. Debris pile
materials will be directly loaded into trucks for disposal at a DEQ-permitted Subtitle D landfill.
Following dredge removal, sediment will be dewatered and then transported to the appropriate landfill.
The Contractor’s planned list of dredging equipment is provided in Appendix G.
3.2.4.1

Dredge Prism

Based on existing site characterization sampling presented in the RI Report (DEQ, 2017), the target
depth requiring dredging is 3 feet below the mudline (river bottom elevation). A 1-foot overdepth
dredging allowance was included for permitting purposes with the DSL and COE permits, the total
allowable dredge depth is 4 feet.
MFA will generate a dredge target surface for the target depth in an electronic drawing format using
Civil3D by AutoDesk, Inc. The terrain model of the dredge prism will include stepped sideslopes
projecting outward at no less than two to one (horizontal to vertical) in an effort to reduce the potential
to generate contaminated dredge residuals by preventing the sloughing of the excavation sidewalls.
The excavation boundaries and target depth surfaces will be provided to the Contractor in an
electronic format, for survey layout or use with dredge positioning control software, such as Hypack.
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3.2.4.2

Dredge Method

Dredging will be performed using environmental dredge methods, including:
•

Cable arm environmental clamshell bucket, fully closing, with 8 cubic yard and 14 cubic
yard capacity.

•

RTK-GPS positioning control.

•

Dredge software that is capable of real-time tracking, monitoring, and reporting of the
bucket position in all axes, as well as allowing for seamless integration of survey data and
dredge target digital terrain model.

•

Multiple-pass dredge removal method requiring a minimum of two passes.

•

The operator will lower the dredge bucket to the dredge surface in a controlled fashion,
guided by the dredge software with up-to-date bathymetry loaded into the program.

•

Bucket depth control to prevent overfilling and minimize release of contaminated solids.

•

Maintain dredge water within the materials barge and prevent accidental release.

3.2.4.3

Positioning Control

Accuracy in dredging is greatly impacted by the type of equipment used to perform the work, the
positioning controls used to secure that equipment in place, and the type of global positioning system
employed to inform location and track progress. RTK-GPS positioning will be employed on the crane
derrick for this remedial action in order to track overall progress and material removal during the
project. The dredge derrick will be secured in place with spuds.
3.2.4.4

Management of Dredging Residuals

The removal of contaminated sediment will leave residual contamination after the activity is complete,
whether left in place (undisturbed residuals) or as unconsolidated fines (generated residuals) (USEPA,
2005). The management of dredging residuals follow COE environmental dredging guidance (COE,
2008) and will include:
Sequence of Dredging: The in-water dredge work will generally be sequenced from upslope to
downslope and upcurrent to downcurrent.
Overdredge Allowance: A 1-foot overdredge is allowed for production cuts.
Bucket Control: Dredge operator bucket controls will be included to ensure accurate placement, limit
overpenetration, and prevent overfilling.
Debris Removal: Debris will be removed from the dredge prism in Marine Ways 1, 2, and 3 ahead
of conducting sediment dredging. Specific debris to be removed includes ship rails, ties, and support
piles. Other debris will be removed if encountered during dredge preparation.
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Work in the Dry (Mudflat) and Backfill: Within the mudflat area below the burn pit, sediment will
be excavated from shore during low tide conditions. The daily work area will be limited to what can
safely be removed and backfilled before the tide returns. The backfill of the excavation area will cover
all disturbed sediments and prevent the release of residuals. The same removal and backfill
methodology will be employed to the extent practical in the Marine Way dredge areas.
Sand Cover: A clean sand cover will be placed over the sediment dredge areas and adjacent areas with
low levels of contamination as an EMNR sand layer (see Section 3.2.5). Consistent with sediment
remediation guidance, the placement of a sand cover after dredging is an effective technique to manage
generated residuals in and around the dredge area.
3.2.4.5

Dewatering and Water Management

The DEQ Water Quality Department requested that the design team evaluate the potential for
contamination of decanted water from dredge sediment above acceptable surface water
concentrations. MET analysis was conducted in June 2019 in accordance with an approved sampling
plan, and a report summarizing the results of the analysis was submitted to DEQ in September 2019
(Appendix F).
Removed sediments will be dewatered prior to disposal. Decant water will be returned to surface water
following treatment to remove suspended sediment and to address potential elevated copper levels
that were observed in the results of the MET analysis (Appendix F).
For sediment that is dredged to a barge for over-water transport, the water treatment plan involves
erecting a straw bale “maze” and a filter basket filled with oyster shell that the sediment must flow
through before flowing off the barge through the scuppers. The maze will include straw bale check
dams to encourage sedimentation from highly turbid water on the barge deck. Oyster shell filtering is
provided to buffer the discharging water and will result in the precipitation of copper prior to
discharge. Excess water will be removed from dredged sediments through application of drying agents,
such as fly ash, Portland cement, perlite, or other contractor proposed methods. If filtering media or
dewatering agents cannot be obtained, the contractor may consider barge transport and disposal at
the Roosevelt Regional Subtitle D Landfill, which has a waiver from the paint-filter requirements,
allowing placement of wet sediments.
Sediment that is excavated by upland equipment will be dewatered through settling in an upland cell.
The cell will be lined with a filter fabric and contained by a soil berm or large concrete blocks. It is
proposed that an upland dewatering cell be located on the north central portion of the Site, as shown
in the attached C2.1 Erosion and Sediment Control Plan. The dewatering cell detail is included in the
attached C2.2 Erosion and Sediment Controls Detail I. The upland soils are reported to be poorly
drained and waterlogged (GSI/MFA, 2015), so it is expected that the decant water will either evaporate
or will drain overland to the drainage system and eventually be discharged through the tide gate to the
Lewis and Clark River. A supplemental sediment fence will be established around the downgradient
edge of the dewatering facility. To address issues from potential elevated dissolved-copper levels, a
gabion basket filled with oyster shell will be installed in the drainage ditch on the upgradient side of
the stormwater detention facility (see Figure 3 for dewatering process chart).
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3.2.4.6

Sediment and Debris Disposal

Contaminated sediment removed from the dredge areas will be disposed of at a permitted Subtitle D
landfill. Sediments that were excavated by land-based equipment are anticipated to be disposed of at
the Hillsboro landfill. Contaminated sediments that are dredged by on-water equipment are anticipated
to be disposed of at a Subtitle D landfill, such as the Hillsboro Landfill, the Cowlitz County
Headquarters Landfill, or the Roosevelt Regional Landfill. Debris and untreated wood that cannot be
salvaged will be disposed of at any of the Subtitle D landfills listed above.

3.2.5 EMNR Sand Placement
To minimize the possibility of mobilizing any generated residuals and to stabilize the disturbed
sediment surface when dredging work is complete, an Enhanced Monitored Natural Recovery
(EMNR) cap will be placed. The EMNR layer will provide an enhancement to the natural process of
deposition that will occur over time (long term). It is assumed that, in the long term, the EMNR layer
will mix with underlying sediment and further lower the residual contaminant concentrations (Palermo
et al., 2008). The EMNR layer will provide effective short-term physical isolation of potential
generated residuals that may result from the sediment excavation. The EMNR sand layer is expected
to remain effective long enough for natural sediment deposition to effectively minimize the mobility,
volume, and concentration of contaminants in surface sediment.
It is important to note that the nearshore tide flats at the Site are characterized as depositional with a
low potential for sediment erosion. The thin cap material will replicate naturally occurring sediment
in the remediation area, nearly matching grain size and organic content, so as to encourage the benthic
community to fully relocate to the thin cap layer. Consistent with USEPA guidance, the thin sediment
layer will be placed in a uniform layer or with slight berms that allow natural sediment transport
processes to distribute within the EMNR treatment area (USEPA, 2005).
EMNR sand placement will involve placing a thin layer (approximately 6 to 12 inches) of clean sand
over the impacted sediment areas (including dredged areas) and then monitoring the additional natural
recovery that occurs. The EMNR layer will not be intended to remain completely unchanged for the
long term, although functional isolation of the impacted sediment (as in a conventional engineered
sediment capping alternative) will be expected in the short term, given the known hydrodynamics of
the reach. The primary physical forces that would affect the EMNR layer in this reach include vesselinduced waves and propeller wash. These will be mitigated by the limited amount of recreational use,
the elimination of commercial ship traffic to AMCCO, and the hydrodynamics of the reach.
EMNR sand will be placed by mechanical means, likely using a barge-mounted crane, land-based longreach excavator, or conveyor. The bucket will be held just above the water surface and will be slowly
opened while translating laterally across the area. Sand for EMNR will be placed over the area
identified in Drawing C4.2 to effectively lower the final surface sediment contaminant concentration.
Because of the potential low-strength properties of the sediment that may be left behind, the dredge
multibeam bathymetry likely will be ineffective in detecting the addition of 6 to 12 inches of sand
placed after dredging. The sand also has a potential to consolidate the upper level of leave sediment,
leading to a discrepancy between actual volume and thickness of sand and what is detected by the
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bathymetric survey. Placement of the EMNR sand will be tracked during construction by observation
of construction methods paired with monitoring of the total volume of sand placed from incoming
barges into each placement area (volume/area equivalent).

3.2.6 Construction Verification Methods
During construction, removal of sediment and placement of EMNR will be tracked and verified using
a number of methods. As previously discussed, RTK-GPS will be employed to observe the dredging
work in real time, as well as to track the progress and removal accuracy. Additionally, field verification
methods, placement demonstrations, volume tracking, and topographic and bathymetric surveys will
be used as needed to document quantities, thicknesses, placement, and general work progress.
3.2.6.1

Dredging

The contractor will be responsible for tracking the progress of work during the dredging operations
using soundings, lead line, bathymetric survey, or other appropriate methods taken “behind” the
dredge as work progresses. Progress soundings will be shared and discussed with the oversight
engineer. When the contractor believes the suitable line and grades have been met, the approval survey
will be initiated.
3.2.6.2

EMNR Placement

Placement of the EMNR sand will be tracked during construction by observation of sand spreading
activities paired with monitoring of the total volume of sand placed from incoming barges. Consistent
distribution of sand will be tracked using GPS to record bucket location and spread, when sand is
spread by barge. Physical markers, such as grade stakes, will be evaluated when EMNR sand is placed
by upland equipment. When necessary, sediment cores can be obtained within the placement area by
pushing a clear acetate core tube through the sand layer and up to 6 inches into the underlying
sediment bed, allowing for a visual verification of the sand layer thickness.
3.2.6.3

Construction Observation and Demonstration Test

Before construction begins, a demonstration test will be performed on the deck of a material barge or
in an accessible upland area, showing the approximate swing distance, speed of swing, and bucket
opening operations that will result in the replicable placement of consistent lift thicknesses. Bucket
tracking software marking the start and finish of each swing will be implemented for sand placement
by the crane derrick; this information will be submitted to the engineer to demonstrate progress during
placement operations. These methods will be employed and repeated by the crane operator
responsible for EMNR placement during construction and will be verified by the oversight engineer
through continuous observation.
3.2.6.4

Volume/Area Placement

In addition to closely observing placement methods, the draft of each material barge will be measured
and recorded prior to placement of sand. The initial draft will be combined with the final draft to
estimate the volume of sand placed. The oversight engineer shall verify that the quantity of sand placed
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within a placement unit matches the design requirement (6 to 12 inches) multiplied by the area. The
volume/area determination will be used as a check to the visual observation of the sand placement.
The placement approach for the sand layer recognizes that any areas of uneven sand thickness will
redistribute itself in the short-term due to wave action and river flow, resulting in an overall consistent
layer thickness.
3.2.6.5

Sampling Procedure

The following sampling events are planned (and discussed in detail in the SAP, Appendix C):
•

MET: composite sample from all three dredge areas to evaluate average decant water
conditions to inform the need for dredge decant water treatment.

•

Post-Dredge Documentation: 5-point composite samples from each of the three dredge
areas to document remaining (not dredged) sediment concentrations of site chemicals of
concern prior to backfill.

3.2.6.6

Other Design Component Verification

All other design component verification will be performed using traditional construction means and
methods. Oversight engineers will be present for the installation of all components and will verify
completion of the work in compliance with the project plans and specifications.

3.2.7 Bank Stabilization (Erosion)
Bank stabilization will be implemented for the dike in areas where construction equipment access
improvements require alterations of the current condition, where removal of contaminated surface
sediment is performed on the dike, or where improvements to the dike are necessary for remedy
protection. Soil stabilization of the riverward bank will be addressed through the application of an
erosion control seed mix that is currently utilized by the Diking District for maintenance of the existing
dike system, such as after tide box replacement. The seed mix will be applied by hand seeding and
straw cover. Seed application will be made as early as possible to allow seed germination to occur.

3.3

Upland Remediation

Upland construction to address remediation include the following:
1. Excavation and off-site disposal of hot spots.
2. Excavation and off-site disposal of contaminated soils in off-site drainage ditches.
3. Grading and capping of low-level contamination.
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3.3.1 Best Management Practices
The construction site will be managed in compliance with the standard requirements of the NPDES
1200-C stormwater permit. Silt fencing will be provided at the site perimeter to prevent contaminated
sediment from leaving the Site. Construction entrances and brushing of tires will remove mud, while
soil that is tracked off site will be routinely cleaned using a street sweeper.
Standard air emissions control devices will be used on construction equipment. Water will be applied
to soil to maintain dust to a no observable dust standard, County nuisance limit is 3 milligrams (mg)
per cubic meter No visible dust standard eliminates the need for dust monitoring equipment.
Work hours will generally be limited from 7:00 a.m. to 7:00 p.m.; however, the County noise ordinance
allows 7:00 a.m. to 10:00 p.m., should the work require it.
An Upland Inspection and Maintenance Plan will be prepared to guide future construction activities
that penetrate the site cap, see Section 3.8.1.

3.3.2 Excavation and Backfill
The following excavations are planned, as shown on Drawing C5.0:
1. Excavation Area #8—TPH hotspot. 250 square feet, total depth 2 feet below existing grade.
Volume 10 cubic yards. Install demarcation fabric and backfill to match existing grade.
2. Excavation Area #7—PCB hotspot. 1,560 square feet, total depth is 2 feet below existing
grade. Volume 95 cubic yards. Install demarcation fabric and backfill to match existing grade.
3. Excavation Area #6—Burnpit hotspot and dike soil removal (arsenic, cadmium, lead, etc.).
12,690 square feet, maximum depth is 7 feet below existing grade. Volume 1,400 cubic yards.
Backfill dike area to 1937 authorized elevation, grade remaining soil outside of authorized
prism per COE approved plan, providing a minimum 2-foot thick backfill layer over exposed
soil.
3.3.2.1

Characterization and Management of Excavated Materials

The ROD allows for soils that are potentially hazardous (as a result of leachable lead) to be
treated/stabilized on site prior to disposal at a Subtitle D landfill. Up to 1,400 cubic yards of burn pit
hot spot spoils may require metal stabilization.
MFA coordinated with a treatment agent vendor, Premier Magnesia, LLC for lead stabilization bench
testing with their EnviroBlend CS product. The bench test results are provided in Appendix E. Based
on the bench test results, mixing three percent EnviroBlend CS (by weight) is specified for the
potentially contaminated excavated soils treatment (prior to disposal). Soil treatment specifications are
incorporated into Drawing C5.0 Upland Excavation Plan. Soil will be evaluated following treatment
to ensure it does not exceed Toxicity Characteristic Leaching Procedure criteria for lead.
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3.3.2.2

Disposal Methods

Excavated soil and sediment will be disposed of at either Hillsboro Landfill, Cowlitz County
Headquarters Landfill, or another permitted Subtitle D facility. The final disposal facility will be
approved by DEQ prior to hauling of materials.
3.3.2.3

Transportation

Transportation routes for the disposal of excavated soil and sediment will be determined by the upland
and in-water contractors. It is currently anticipated that contaminated materials will be disposed of at
either the Hillsboro Landfill or the Cowlitz County Headquarters Landfill. The route to Hillsboro
Landfill would take Highway 30 east to State Route 47 south to Highway 26 east. The route to the
Cowlitz County Headquarters Landfill would take Highway 30 east to State Route 433 north to State
Route 432 east to Interstate 5 north to Headquarters Road. Figure 4 shows the transportation route
through the Jeffers Gardens neighborhood, from the Site to the closest major highway (WarrentonAstoria highway). AMCCO will mail notification of the construction schedule to residents and
businesses along the local streets of the route to the highway. The notification will provide a brief
description of the work being conducted, the anticipated construction schedule, hauling hours, and
contact information.
Other disposal landfills may be proposed by the contractors, and the route to the landfill will be
identified at that time.

3.3.3 Upland Cap and Grading
Most of the upland cap will be a 12-inch-thick crushed rock layer. This layer is erosion-resistant and
is not anticipated to generate sediment-laden stormwater. Prior to cap placement, the Site will be
graded to provide positive drainage to the proposed conveyance channels and then covered with
demarcation fabric.
A landscape buffer from the north property line is required to comply with Marine Industrial zoning
standard. The buffer area, shown on Drawing C5.2, will receive a 12-inch soil layer. This area will be
minimally cleared of underlying vegetation prior to placement of demarcation and soil cover. Care will
be taken to not disturb trees and shrubs in this zone.
Areas where significant cracking of existing asphalt exists will receive a new 2-inch asphalt overlay, as
shown on Drawing C5.2. The limits of the asphalt overlay will be provided to DEQ for approval prior
to placement.
3.3.3.1

Vegetated Buffer

A local resident has contacted DEQ to request that the remedial design address Clatsop County
planning requirements for a vegetated buffer when properties zoned Marine Industrial are abutted by
residential. The resident expressed a desire to maintain existing established vegetation that is within
the northern portion of the property where 1 foot of gravel or 2 feet of soil cap is shown in the ROD
and Feasibility Study. While the soil cap would be compatible with the vegetated buffer concept,
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placement of 2 feet of soil in this area is expected to kill established vegetation types. To address the
neighbor’s concern, modifying the cap footprint will be protective due to the low-level contaminants
that are present in this area, as described below.
The design team has reviewed sampling results within the buffer area, screened the data relative to
occupational criteria, and identified one isolated sampling location that had elevated concentrations
of lead (1,590 mg/kilogram [kg] vs. 800 mg/kg). The immediate vicinity of this sampling location will
be excluded from the soil cap and will receive gravel cap to limit disturbance to the existing vegetation
(in an effort to comply with the Clatsop County Development Code). Elsewhere in the buffer area,
the design team is requesting an exception to allow a thinner soil cap in the landscape buffer area
(approximately 1 foot) to maintain existing dense vegetation. Under this latter approach, soil
installation procedures using hand methods will be developed in an attempt to minimize impact to
established shrubs and trees. The design of a cap in vegetated areas will consider modification of the
demarcation fabric to allow plant roots through.
3.3.3.2

Demarcation

A demarcation layer is proposed between potentially contaminated soils and imported clean fill. The
demarcation layer will function as a visual indicator for the potential presence of contamination during
future work.
1. General upland area:
a. Woven demarcation fabric – Orange 4 oz woven geotextile.
b. Prior to placement of all gravel cap.
c. Prior to backfill placement only if imported clean fill.
2. Landscape Buffer (north property line):
a. Construction fencing – open grid (1”) orange fabric.
b. Prior to placement of soil cap.
3. Dike:
a. The COE does not allow the use of demarcation fabric because of its potential to
undermine the bonding between subgrade and new dike material (embankment), thus
reducing the factor of safety for slope stability. Nor is demarcation required, since the
design is based on the removal of contaminated soil to screening level values.

3.3.4 Floodplain Fill
The Site is located inside a mapped Federal Emergency Management Administration 100-year
floodplain. The Clatsop County Development Code requires that analysis be performed to verify that
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fill material placed to complete the project does not result in a water surface elevation rise of more
than 1 foot during the 100-year flood event. The design team coordinated with the Clatsop County
floodplain manager regarding fill proposed within the floodplain, which is protected by the dike
system.
The lower portion of the Lewis and Clark River is only mapped as floodplain to the Columbia River;
therefore, the 100-year flood elevation for the Columbia River is not influenced by the placement of
fill at the Site.
A Clatsop County Flood Plain Development Permit was obtained in December 2019.

3.3.5 Construction Verification Methods
Full-time environmental engineering oversight will be provided during hotspot excavation, and
contaminated soil management activities. Detailed CQA activities are discussed in CQAP, Appendix
D. Periodic inspection will be provided during site mobilization, subgrade grading and upland cap
installation.
3.3.5.1

Excavation and Stockpiling of Soil

The contractor will be responsible for tracking the progress of work during the excavation operations.
The CQA officer will verify the layout of excavation staking and depth of removal. Depth of removal
will be verified by rod and level or by hand with a tape measure.
The contractor will be responsible for constructing stockpiles in the stockpile area. The CQA officer
will verify that the origin of each stockpile is recorded, and that a wooden stake is placed to identify
the approval status for disposal. The CQA officer will verify that stockpile maintenance is performed
in accordance with the plans and the 1200-C permit.
3.3.5.2

Treatment of Soil

The MFA CQA officer will observe the application of the stabilization compounds to soils that are at
risk of exceeding the toxicity characteristic for lead, and will verify that a thorough mixing effort is
made. Following treatment of the soil, MFA will obtain a characterization sample, as described in the
SAP, and verify that the results do not exceed landfill disposal limits (i.e., TCLP). The CQA officer
will update the color indicator on the wooden stake that denotes, for the contractor, the proper
disposal director. MFA will submit treated soil results to the receiving landfill prior to loading soil for
hauling.
3.3.5.3

Subgrade Establishment

The CQA officer will visually verify that the subgrade is positively drained and that on-site conveyance
ditch flowlines are constructed to the grades and elevations shown in the project plans. The CQA
officer will also verify that the on-site ditches are constructed in conformance with the cross section
shown in C5.3.
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3.3.5.4

Upland Cap Placement

The CQA officer will verify that the upland areas receiving the cap have been covered with geotextile
demarcation fabric and that grade stakes have been laid out with 20-foot spacing in a grid pattern
across the area. Following cap placement and compaction, the CQA officer will verify the 1-foot depth
requirement for the cap by viewing grade stakes or by potholing areas where grade stakes are missing.
The CQA officer will verify that the limits of the gravel cap and soil cap (for landscape buffer) are
established in compliance with the project plans.
3.3.5.5

Ditch Cleanout and Stormwater System Abandonment

The CQA officer will observe ditch cleanout activities to the extents shown on the plan. The CQA
officer will verify that excavated soils are stockpiled in the stockpile area for staging before disposal.

3.3.5.6

Sampling Procedure

The following sampling events are planned (and discussed in detail in the SAP, Appendix C) to inform
suitability of import materials and/or document residual soil conditions prior to backfilling:

3.4

•

Import material fill and cover materials: prior to start of construction, import materials
will be sampled to evaluate import material for suitability as clean fill.

•

Burn pit excavation documentation: Incremental sampling of post-removal surfaces in the
burn pit area will be performed to document subgrade soil concentrations prior to backfill.

•

PCB and TPH excavation documentation: Composite samples (5-point) will be obtained
to document subgrade soil concentrations prior to backfill.

•

Property-wide subgrade documentation: Incremental sampling will be performed to
document residual soil conditions for the property. Four decision units will be designated
for areas receiving a soil cap. The residual soil data will be used to determine the areal
extent of institutional controls needed.

Stormwater System

Site grading and installation of a stormwater conveyance system will direct site stormwater (landward
of the dike) to the existing tide gate structure to manage stormwater in a controlled manner. Site grades
will be adjusted to promote drainage to the northwest corner of the Site to discharge through the
existing tide gate as shown on Drawing C5.1. Rock-lined channels will be excavated to convey
stormwater to a vegetated stormwater storage pond, which will be constructed immediately upstream
of the tide gate to provide storage for stormwater runoff during periods of high water (i.e., high tide
cycles). The stormwater pond will also slow the discharge of stormwater to the river. Further detailed
stormwater discussion was included in the Post Construction Stormwater Management Plan
(Appendix I). This report was approved by the DEQ 401 Certification Program.
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For the purpose of analysis, the Site is divided into three drainage basins:
Basin Name

Basin Size

Collection Area Description

Drainage Pattern

East Basin

1.75
acres

East side of operations building and
north to property line

Sheetflow to the east
conveyance channel, channel
flow to the detention pond

North Basin

0.6 acres

Northwest side of Operations Building,
bounded by existing dike on the west
and central ridge line on the east

Sheetflow directly into the
detention pond

South Basin

2.6 acres

South of the Operations Building,
bounded by existing dike alignment on
the west and east property line on the
east

Sheetflow to the west
conveyance channel, channel
flow to the detention pond

Santa Barbara Urban Hydrograph methodology is used for determining the peak runoff rates and
design volumes. HydroCAD software version 10.00, using Santa Barbara Urban Hydrograph
methodology, was employed to simulate the proposed stormwater system.
Assumptions:
1. Curve number (CN) = 96 (gravel surface with low retention and high runoff potential,
underlain by a Hydrologic Group C soil.1
2. Time of concentration (tc) = 5 minutes to 5.5 minutes. TR-55 calculation method. Sheet flow
up to 300 feet of drainage path, changing to shallow overland flow to the conveyance trench.
3. Storm event set to Type IA 24-hr at storm volumes of 50% of the 2-year, 2-year (100%), 25year, and 100-year.
4. Model evaluated with tide gate closed (worst-case).
The Vegetated Stormwater Detention Pond Configuration on Drawing C5.1 is designed as follows:
1.
2.
3.
4.

Cover soil: 2-feet imported cover soil over demarcation fabric.
Completed depth up to 4-feet (including 1-foot freeboard).
Sideslopes are 3H:1V; bottom is flat.
Total storage is up to 22,000 cubic feet (closed tide gate).

Conveyance Channel Configuration:
1. Cover: 12-inch gravel over demarcation fabric.
2. Completed channel depth varies 6-inch to 3-feet.
1

Group C soils have low infiltration rates when thoroughly wetted and consist chiefly of soils with a layer that impedes
downward movement of water, and soils with moderately fine to fine texture. These soils have a low rate of water
transmission (0.05-0.15 in/hr).
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3. Side slopes 1H:1V; longitudinal bottom slope is <0.5%.
4. Conveyance capacity up to 8 cubic feet per second (cfs).
Model results:
1. Design Storm: 50% of the 2-year, 24-hour storm. Result 22,000 cubic feet runoff volume, 4
feet contained in pond.
2. Worst-Case Storm: 100-year, 24-hour storm. Result 107,000 cubic feet runoff volume, 6-inch
water depth site wide.
3. Max conveyance: East basin 2.6 cfs; South basin = 3.9 cfs.
4. Max conveyance flow depth <12-inches.
The HydroCAD Outputs are attached in Appendix H.
Because of the Site’s close proximity to the Lewis and Clark River, detention is not required for flow
control purposes.

3.4.1 Containment Berm
A berm will be installed along the east boundary of the Site to prevent migration of stormwater to the
Front Road ditch. The berm will transition into a ramp at the existing access points to the property.
The toe of the proposed berm will be constructed as the site conveyance ditch along the east property
line from the main ship building north.

3.4.2 Existing System Decommissioning
The existing stormwater system will be decommissioned to eliminate the stormwater pathway and
prevent recontamination of the sediment remedy and off-site properties. The existing stormwater
inlets will be removed or filled with grout and subsurface piping capped at both ends and abandoned
in place.

3.5

Dike Restoration

The ROD requires that (1) the burn pit hot spot be removed from the existing dike, and (2) the dike
should be restored to a protective elevation (elevation 15.0 feet NAVD 88). In the areas between
Marine Ways 1 and 4, the preexisting earthen dike was removed during facility development in the
1940s and replaced by operable floodwalls. The floodwalls in Marine Ways 3 and 4 are built of
removable steel wall sections. Steel launching rails are used to move ships between the building interior
and the water. The top elevation of the steel floodwall is more than 1 foot lower than the earthen dike,
and is reported to require significant maintenance and operational efforts. Diking District No. 5 has
requested that the steel floodwalls at Marine Ways 3 and 4 be restored to the preexisting earthen
embankment.
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Preparation of the dike design has been coordinated with COE under a Section 408 Major review
process. The approved dike configuration is presented in the 408 permit documents. The final
configuration restores the dike to the 1937 authorized crest elevation, three to one side slopes with a
ten feet wide crushed rock surfaced access road, See Appendix A for the dike restoration engineering
design report and COE approval documents.
Field investigations and laboratory testing were completed under a Geotechnical Investigations scope
to characterize subsurface conditions and determine soil parameters to analyze seepage, slope stability,
and settlement. Geotechnical analysis is provided as Attachment D to the Dike Restoration
Engineering Design Report (Appendix A).
Dike Configuration:
1. Sideslopes (riverward and landward) 3H:1V.
2. Crown width is 10 feet with crushed gravel road.
3. Dike crest elevation is 15.0-feet (NAVD 88), excluding 6-inch crushed rock access road.
Technical specifications and construction methods for the dike are included in Drawing C6.0 and
C6.1.
The upland contractor has proposed commercially available levee fill that is used for levee
construction and maintenance projects in the Astoria and Warrenton area. Testing to confirm
suitability of the fill material as dike fill, along with screening against DEQ Clean Fill Criteria, will be
completed prior to construction.

3.6

Import Material Screening Criteria

There are two primary import materials proposed for the project. Upland fill materials for the cap,
dike, and topsoil will be subject to DEQ Clean Fill Criteria. These screening criteria are not appropriate
for the sand fill that is proposed for the aquatic environment (i.e., dredge backfill and enhanced
monitored natural recovery sand layer). The proposed sediment import screening criteria in Table 31 are based on both the sediment toxicity criteria and the sediment background values that are
presented in the Screening Level Human Health and Ecological Risk Assessment (MFA, 2015).

3.7

Site Access Restrictions

Site fencing will be maintained post-RA to provide security for the Site and to limit public access to
private property. In the event that the site fencing is removed, there are no remedial requirements to
limit public access following RA implementation so long as the site-wide cap remains in place.
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3.8

Institutional Controls

3.8.1 Contaminated Media Management Plan
A draft CMMP, addressing management (excavation, storage, loading/unloading, and transport) of
potentially contaminated material that may be encountered on the Site, was submitted to DEQ for
review in February 2020. . The objectives of the CMMP are to:
•

Describe conditions that may impact future work on the Site.

•

Discuss safety issues related to residual site contamination beneath the engineered cap.

•

Provide procedures for management and disposal of contaminated soil that may be
encountered during construction or excavation activities.

•

Provide procedures to prevent spreading or exacerbating existing environmental
conditions.

•

Identify record keeping and reporting requirements.

The final CMMP will be submitted following the completion of the remedy and kept on site. It will
also be available at DEQ’s office located at 700 NE Multnomah Street, Suite 600, Portland, Oregon,
as part of ECSI file No. 1898.

3.8.2 Upland Inspection and Maintenance Plan
As part of the Scope of Work, an Upland Inspection and Maintenance Plan (IMP) was prepared and
submitted to DEQ as draft in February 2020. The purpose of the IMP is to set forth the procedures
that are to be followed by the current and future owners of the Property (Owner) for the monitoring
and maintenance of the upland cap and on-site stormwater system, and by the Diking District for the
dike on the Site. The upland cap consists of various site features intended to ensure residual
contaminated soil at the Site poses no unacceptable risks to human health or the environment. The
upland cap also serves as a source control measure to prevent erosion and tracking of site-related soil
contaminants and subsequent transport to the Lewis and Clark River, Jeffers Slough, and off-site
stormwater drainage ditches. The on-site stormwater system consists of ditches, berms, a stormwater
storage pond, and limited piping.
The IMP includes the following elements:
•

Description of the nature and extent of residual soil contamination following
implementation of the remedy

•

Soil management requirements for future site subsurface excavation, drilling, or siteredevelopment activities

•

Soil cap monitoring and maintenance program, including schedule and reporting
requirements
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•

Contingency plan for monitoring and repair as necessary following extreme events or in
the event that remedial action objectives are not achieved.

3.8.3 Deed Notifications and/or Deed Restrictions
Deed notifications and deed restrictions are typically required to reduce or prevent future exposure of
receptors to soil or groundwater containing residual contaminants at concentrations above relevant
preliminary remediation goals. Deed notifications inform future site workers (e.g., occupational,
construction, excavation workers) or potential purchasers or tenants of the property of the presence
of contaminants of concern in soil. Deed restrictions may be used to limit activities or land use at the
Site and define requirements for future site redevelopment activities. Deed restrictions require that
future redevelopment activities at the Site comply with a DEQ-approved CMMP and IMP, as
indicated in the Easement and Equitable Servitudes (Exhibit C of the Consent Judgment).

4
4.1

REGULATORY SUMMARY

Regulatory Requirements and Permitting

Implementation of the selected remedial actions requires permits, permit waivers under Oregon
Revised Statute (ORS) 465.315, regulatory approval, and access agreements. The following permits,
access agreements, and approvals for implementation of the selected remedial actions and potential
NRDA mitigation elements have been received:
•

Joint COE and DSL Removal-Fill Permit (Joint Permit Application [JPA]). Permit
addresses:
− Oregon’s Removal-Fill Law (ORS 196.795-990)
− Section 401—Water Quality Certification
− Section 404—Wetlands and Waterways
− Section 10—Rivers and Harbors Act
− Nationwide Permit 38—cleanup of hazardous and toxic waste (excludes CERCLA
projects)
− Consultations with the following additional agencies:


National Marine Fisheries Service (NMFS)—COE has consulted with NMFS and
a biological opinion was received in May 2018.



Oregon State Historic Preservation Office (SHPO)—under Section 106—
National Historic Preservation Act—COE has consulted with SHPO and
interested parties, and a Memorandum of Agreement was signed in April 2019.
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COE Dike Authorization—A Section 408 consultation with the COE was
required for dike removal, replacement, and modification under Section 14 of the
Rivers and Harbors Act. The design team coordinated with COE on Section 408
review and have completed the following 408 review steps:
*

Section 408 checklist submittal and completeness review follow up

*

Safety Assurance Review Plan approval

*

Dike restoration design report agency technical review

*

Independent External Peer Review of proposed design

*

Diking District No. 5—Approval for dike removal, replacement, modification.

The 408 authorization was granted in September 2019 and the 404 permit was
issued in January 2020.
The preliminary design plans were submitted with the Section 404 JPA for review by the Corps of
Engineers, DSL, NMFS, DEQ Water Quality Department, and Clatsop County Building and Planning
Department (additional County details below).
•

ODFW—An in-water work window variance for the period between July 1 and October
15 has been approved via email for the 2020 construction window.

•

DSL—Division 145 Access Agreement. Addresses access to state-owned submerged land
subject to remediation and habitat-restoration activities. The agreement was received in
November 2019.

•

DEQ—1200C National Pollutant Discharge Elimination System (NPDES) Permit was
received in June 2019. The Permit addresses stormwater discharges during construction.

•

Clatsop County approvals/permits were received in November, and December 2019 for:
− Demolition of upland and overwater structures
− Conditional Use Review for proposed active restoration (dredging, EMNR sand
placement, dike restoration)
− Floodplain Development review for proposed dredging/backfill and EMNR sand
placement

According to the Clatsop County zoning map, the project is situated around five different zones:
Jeffers Gardens Rural Community Residential (RCR), Aquatic Development (AD), Marine Industrial
(MI), Exclusive Farm Use (EFU), and Aquatic Conservation 2 (AC-2). The following procedures may
be required based on the proposed work in each zone:
•

AC-2 Zone: No action required. There currently is no proposed work in the AC-2 zone
located in the northwest corner of the Site, so no procedure type is required.
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4.2

•

RCR Zone: According to the design, a small amount of ditch excavation will take place in
the RCR zone. This activity is addressed under the conditional use permit process.

•

Marine Industrial (MI) Zone: Type II Conditional Use Land Application/Action Permit is
required due to active restoration (i.e. sediment dredging and clean backfill) and dike
rehabilitation components of the proposed project. According to Section 3.628 of the
Clatsop Ordinance file, any new dike or tidegate construction will trigger a Type II
Conditional procedure. Per County Code Section 3.634, item 35, where the MI zone
adjoins a zone other than Light Industrial, a minimum 50 feet buffer is required to provide
for a dense evergreen landscaped area.

•

Aquatic Development Zone: According to Section 3.746 of the Clatsop Ordinance file,
any active restoration measures, temporary alterations or dredging to obtain fill material
for dike maintenance will trigger a Type II procedure. This activity is addressed under the
conditional use permit process.

•

Exclusive Farm Use Zone: No action required.

•

Access agreement with residential property owner to north of the Site for ditch cleanout
and restoration.

Permit Requirements

The following summarizes significant requirements of the permits and approvals that were received.
SHPO—The finalized Inadvertent Discovery Plan outlining the training/protocol for identifying
archaeological resources that require examination and documentation by an archaeologist is provided
as an attachment in CQAP. Training of the field oversight team is required and an archaeologist will
be on call during all remedial activities.
Water Quality Certification—Instream turbidity monitoring will be performed on the specified
schedule. Wetlands for which work impacts are not specifically authorized will be demarcated by
construction fence to protect them from disturbance and/or erosion.
Section 408—Geotechnical monitoring of the construction of the dike must be provided.
Replacement of the floodwall must be carried out between September 1 and October during periods
with lowest tide conditions. An as-built drawings showing restored dike components will be submitted
to COE within 60 days of completion of work.

5

DESIGN SUPPORT DELIVERABLES

In addition to this Engineering Design Report, the following documents have been prepared:
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Geotechnical Report—A geotechnical investigational report has been prepared to assess the slope
stability, settling analysis and seeping analysis associated with dike restoration; and is attached as part
of Dike Restoration Engineering Design Report, Appendix A. The report helped inform the
construction specifications for dike restoration.
Sampling and Analysis Plan—A SAP has been prepared for soil sand sediment sampling, and is
attached as Appendix C. DEQ will prepare a separate SAP to address the long-term sediment remedy
performance monitoring.
Site-specific Health and Safety Plan—The site-specific health and safety plan (HASP) was updated
to address all field activities to be conducted during the RA construction phase, and is attached as
Appendix J.
Construction Quality Assurance Plan—A Construction Quality Assurance Plan has been prepared
(Appendix D) to document the required construction methods, equipment, logistics/sequencing, and
oversight procedures necessary for the success of the remedial project. The CQAP describes the
quality control program and testing plan proposed to demonstrate that the materials and equipment
are acceptable for their designated use and installed to the required specifications. The CQAP
designates the entity or entities responsible for implementing and overseeing the quality control
program
Contaminated Media Management Plan—A CMMP was submitted to DEQ in February 2020.
The plan includes information needed for the proper management and disposal of contaminated
media that may be encountered during and after remediation. It describes conditions that impact
future work on the Site; discusses safety issues related residual site contamination beneath the
engineered cap; provides procedures for management and disposal of contaminated soil that may be
encountered during construction or excavation activities; provides procedures to prevent spreading
or exacerbating existing environmental conditions; and identifies recordkeeping and reporting
requirements.
Upland Inspection and Maintenance Plan—A draft upland inspection and maintenance plan was
submitted to DEQ in February 2020. The plan describes the procedures for performing upland soil
cap inspections and verifying that institutional controls are effective in achieving remedial action
objectives. Regular inspections and maintenance of the cap are required to ensure long-term reliability.
The plan will include response actions that may be considered in the event that remedial action
objectives are not achieved or the cap fails.
Sediment Monitoring Plan—As part of the settlement agreement, the Sediment Monitoring Plan
will be developed by DEQ to describe the procedures for monitoring ongoing natural recovery
processes and verifying progress toward recovery goals.
Project Completion Report—At the completion of the RA construction, MFA will conduct a final
inspection and prepare a draft project completion (i.e., construction completion) report that will
include:
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•

Results of the final inspection, including a brief description of any problems discovered
during the final inspection and the resolution of those problems, as necessary.

•

A detailed description of all work conducted in accordance with the approved final design
plans and specifications, and certification by an Oregon-registered professional engineer
that the work was performed in accordance with all approved plans and specifications.

•

Explanation of any modifications to the approved plans and specifications and why these
modifications were necessary. This will include bid addenda, contract change orders, and
field directives.

•

Record drawings.

•

Final construction quantities.

•

Copy of final permits, as applicable.

•

Results of any samples collected during construction, including documentation of the
excavation. If samples are collected, the sample results package will include a data
validation memorandum.

6

SCHEDULE

Permits required for implementing the proposed remedial action have been obtained as shown in the
following timeline:
•

COE/SHPO Section 106 Approval—April 2019

•

COE Section 408 Authorization—November 2019

•

COE Section 404 Permit—December 2019

•

Clatsop County Conditional Use Permit—November 2019

•

Clatsop County Floodplain Development Permit—December 2019

•

Clatsop County Building Demolition Permit—December 2019

•

DEQ 401 Permit—October 2019;

•

DEQ 1200-C Permit—June 2019

•

DSL Access Agreement—November 2019;

•

ODFW IWW Period Variance—January 2020
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All work identified under the Consent Judgment will proceed in accordance with the following
schedule:
Activity

Schedule

Draft Design Report

April 2019

Final Design Report

May 2020

Demolition of Overwater Structures

January–June 2020

Mobilization and Upland Demolition

May–June 2020

Upland Excavation and Capping

June–November 2020

Sediment Excavation, Backfill, and EMNR

July–October 2020

Dike Restoration

September–October 2020

Substantial Completion

November 2020

Completion Report

February 2021

7

DEQ COORDINATION

MFA and AMCCO will routinely communicate with DEQ prior to and during construction of the
remedy. A pre-construction meeting with DEQ will be scheduled prior to start of major remedial
construction activities. MFA will be coordinating with DEQ throughout the construction period
regarding work progress via periodic conference calls/meetings. In addition to direct communications,
MFA will submit weekly progress reports with summary photos to DEQ.
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LIMITATIONS
The services undertaken in completing this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is made. These
services were performed consistent with our agreement with our client. This report is solely for the
use and information of our client unless otherwise noted. Any reliance on this report by a third party
is at such party’s sole risk.
Opinions and recommendations contained in this report apply to conditions existing when services
were performed and are intended only for the client, purposes, locations, time frames, and project
parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant the
accuracy of information supplied by others, or the use of segregated portions of this report.
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TABLE

Table
Sediment Clean Fill Criteria
Astoria Marine Construction Company
Analyte

Basis

Sediment Clean Fill
Criteria

Organotins (ug/kg)
Monobutyltin

Sediment toxicity criteria

540

Dibutyltin

Sediment toxicity criteria

910

Tetrabutyltin

Sediment toxicity criteria

97

Tributyltin

Sediment toxicity criteria

47

Total Petroleum Hydrocarbons (mg/kg)
Diesel

Sediment toxicity criteria

340

Residual

Sediment toxicity criteria

3600

Metals (mg/kg)
Arsenic

Sediment Background

8.18

Cadmium

Sediment Background

0.658

Chromium

Sediment Background

30

Copper

Sediment Background

27.6

Lead

Sediment Background

15.5

Mercury

Sediment Background

0.2

Nickel

Sediment Background

20

Selenium

Sediment Background

0.4

Silver

Sediment Background

0.4

Zinc

Sediment Background

97.2

4,4'-DDDk

Sediment toxicity criteria

4.88

4,4'-DDEjk

Sediment toxicity criteria

3.16

4,4'-DDT

Sediment toxicity criteria

4.16

Dieldrin

Sediment toxicity criteria

1.9

Endrin ketone

Sediment toxicity criteria

8.5

Sediment Background

5.31

3- & 4-Methylphenol

Sediment toxicity criteria

100

Benzoic acid

Sediment toxicity criteria

65

Bis(2-ethylhexyl)phthalate

Sediment toxicity criteria

500

Carbazole

Sediment toxicity criteria

140

Dibenzofuran

Sediment toxicity criteria

200

Di-n-butyl phthalate

Sediment toxicity criteria

110

Di-n-octyl phthalate

Sediment toxicity criteria

39

Pentachlorophenol

Sediment toxicity criteria

17

Phenol

Sediment toxicity criteria

48

Total PAH

Sediment toxicity criteria

1610

Pesticides (ug/kg)

k

PCBs (ug/kg)
Total PCBs
SVOCs (ug/kg)
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Table
Sediment Clean Fill Criteria
Astoria Marine Construction Company
Analyte

Basis

Sediment Clean Fill
Criteria

Organotins (ug/kg)
Monobutyltin

Sediment toxicity criteria

540

Dibutyltin

Sediment toxicity criteria

910

1,2,3,7,8-PeCDD

Sediment Background

0.304

2,3,4,7,8-PeCDF

Sediment Background

0.245

2,3,7,8-TCDD

Sediment Background

0.295

Total Dioxin TEQ(Mammals)

Sediment Background

1.47

Dioxins (ng/kg)

Notes
DEQ = Oregon Department of Environmental Quality.
Sediment Background = See Appendix A of MFA (2015) for basis.
Sediment Toxicity Criteria = See Appendix B of MFA (2015) for basis.
mg/kg = milligram per kilogram.
ng/kg = nanogram per kilogram.
TEQ = toxicity equivalence.
Total PAH = 2-methylnaphthalene, naphthalene, acenaphthylene, acenaphthene, anthracene, phenanthrene, fluorene,
fluoranthene, pyrene, chrysene, benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene,
benzo[ghi]perylene, dibenzo[ah]anthracene, and indeno[1,2,3-cd]pyrene.
ug/kg = microgram per kilogram.
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