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Acronyms
Acronym

definition

CERCLA

Comprehensive Environmental Response, Compensation, and Liability Act
(Superfund)

City

City of Seattle

CSL

cleanup screening level

EAA

early action area

Ecology

Washington State Department of Ecology

EE/CA

engineering evaluation/cost analysis

EPA

US Environmental Protection Agency

LDW

Lower Duwamish Waterway

LDWG

Lower Duwamish Waterway Group

MLLW

mean lower low water

OC

organic carbon normalized

PCB

polychlorinated biphenyl

Port

Port of Seattle

RI/FS

remedial investigation/feasibility study

SMS

Washington State Sediment Management Standards

SQS

Sediment Quality Standard

T-117

Terminal 117
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1.0

Introduction

The Terminal 117 (T-117) site has been identified as an early action area (EAA) of the
Lower Duwamish Waterway (LDW) Superfund site. The LDW site was added to the
US Environmental Protection Agency’s (EPA’s) National Priorities List (the national
list of sites for the Comprehensive Environmental Response, Compensation, and
Liability Act, or CERCLA, also known as Superfund) on September 13, 2001. The
Phase 1 remedial investigation (RI) for the LDW (Windward 2003a) was a summary of
current LDW conditions based on previous studies. One of the primary objectives of
the Phase 1 RI was to identify areas within the LDW site that might be candidates for
early cleanup action because of their potential for higher levels of risks. Windward
(2003b) prepared a technical memorandum that recommended seven areas to EPA and
the Washington State Department of Ecology (Ecology) for early remediation action.
The T-117 EAA, located at approximately river mile 3.6 on the west side of the
waterway, was one of the seven recommended areas. EPA determined that two of
these areas (Slip 4 and T-117) would be investigated and cleaned up as Superfund
non-time-critical removals.
Investigation of the T-117 EAA is being conducted under the existing Administrative
Order on Consent (Cohen 2003) agreed to by the key parties involved in the RI and
feasibility study (FS). The key parties include the City of Seattle (City), King County,
the Port of Seattle (Port), and The Boeing Company—working together in the LDW as
the Lower Duwamish Waterway Group (LDWG)—plus EPA and Ecology. Although
all four members of LDWG are responsible for the LDW Superfund Site RI/FS
documents, work at the T-117 EAA is being performed by the Port and the City.
A work plan (Windward et al. 2003b)was written to describe the technical approach
for the following four tasks at T-117:


Summary of existing information and data gaps analysis report and quality
assurance project plan (Task 1)



Cruise and data report (Task 2)



Technical memorandum on boundaries of the removal action (Task 3)



Community involvement (Task 10)

This technical memorandum on the proposed boundaries of the removal action fulfills
Task 3 of the work plan. This document provides rationale for the proposed removal
action boundary in Section 3.0. The final cleanup boundary will be decided upon
when the Office of Environmental Cleanup Director signs the Action Memorandum
following EPA approval of the engineering evaluation/cost analysis (EE/CA).
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2.0

Process for Boundary Delineation

PCBs were identified as the primary risk driver for the cleanup action at the T-117
shoreline (Windward 2003b; Windward et al. 2003a). Field sampling investigations
were conducted to fill identified data gaps (Windward et al. 2003a). Data were
collected to characterize the nature and extent of PCBs in the T-117 EAA, determine
the removal action boundary needed to reduce the risks associated with PCBs in LDW
sediment, and establish the general engineering characteristics of the shoreline
sediment for constructability of potential removal actions. Full-suite Washington State
Sediment Management Standards (SMS) source evaluation sampling was also
conducted to determine the potential for sediment recontamination. The following
types of samples were collected:


Core and surface grab samples in the adjacent shoreline sediment



Soil grab samples from catch basins on T-117 upland property



Soil grab samples from the roadway near most upgradient catch basins



Seep samples from the bank of the T-117 shoreline



Soil borings along the top of the bank



Soil from the southern drainage ditch



Groundwater samples from monitoring wells located on the top of the bank
and tidal monitoring

Section 2.4 of the EE/CA contains a summary of all data that have been collected (i.e.,
historical data and data collected as part of this investigation) and that are relevant for
developing an appropriate boundary for the removal action. All physical and
analytical data collected to date during this investigation can be found in the final data
report (Windward et al. 2005). The final data report includes all the contents of the
three draft data reports submitted earlier this year, the results of the roadway soil
samples, and additional supplemental sediment samples. Additional samples for
chemical analysis may be collected later, if necessary for the design of the removal
action. Results from such additional analyses will be reported in a separate data
report.

3.0

Justification of Boundary Determination

The removal action boundary shown in Figure 2-15 (see map folio) was drawn to
delineate the area for removal of PCBs in sediment and bank soils so that risks in the
LDW due to PCBs associated with T117 EAA are substantially reduced. Accordingly,
the boundary of the removal area was determined by evaluating the distribution of
PCBs in the T-117 shoreline bank and offshore sediments.
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The proposed boundary defining the T-117 removal area was developed using a
weight-of-evidence approach, including comparison of chemical concentrations to
Washington State Sediment Management Standards (SMS) numerical criteria for
sediment quality standards (SQS)and cleanup screening levels (CSL) (WAC 173-204).
These values provide a foundation for identifying the aerial extent of sediments that
may pose a risk to some ecological receptors, and are thus useful for identifying
sediments that pose unacceptable risks. Sediments that are not identified as requiring
removal using these values will continue to be evaluated for risks to both human
health and other ecological receptors by the LDW RI/FS human health and ecological
baseline risk assessment processes.
The T-117 data evaluation is based on 167 PCB concentrations measured in samples
collected during EAA activities, plus historical data. The boundary is configured such
that the area outside of the removal area to the navigation channel line and up to 300
feet north and south of the boundary has an average PCB concentration (8.4 mg/kgOC) below the SMS PCB criteria (SQS for PCBs is 12 mg/kg-OC). Following the
removal action, the average PCB surface sediment concentration within the removal
area will also be below the PCB SQS, because most of the new surface will consist of
new material. All sediments located outside of the removal area boundary will be
included in the Phase 2 LDW risk assessment.
The proposed removal boundary is two-dimensional. The vertical extent of the
proposed removal boundary will be determined later using the subsurface sediment
data collected during this EAA investigation and any additional characterization data
that may be collected during remedial design.

3.1

BOUNDARY DEFINITION

This section presents the specific rationale used in determining the location of the
proposed removal action boundary. The boundary is shown on Figure 2-15 (see map
folio).




General Approach


Boundary is defined using PCBs results in a weight-of-evidence approach
because the aerial distribution of elevated PCBs concentrations is greater
than the distribution of other chemicals with elevated concentrations.



All surface sediment samples and upland soil samples from exposed
(unpaved) soil areas adjacent to the river with concentrations above the PCB
CSL are included in the removal action area.



All sediments located outside of the removal area boundary will be included
in the LDW baseline ecological and human health risk assessments.

Uplands


The general upland limit of the removal area boundary is shown in Figure 215 (see map folio) and will be adjusted inland as necessary based on the

Lower Duwamish Waterway Superfund Site
Terminal 117 Early Action Area

T-117 Boundary Memo
July 13, 2005
Page 3

results of the June 2005 supplemental upland subsurface soil sampling
(Windward et al. 2005c). Soil removal adjacent to the 1999 PCB soil removal
area will be limited by the location of the clean 1999 quarry-spall backfill,
which corresponds to the present edge of pavement. The Port and the City
will continue consultation with EPA and Ecology, during the design phase,
regarding specific localized areas for additional high PCB soil removal. This
removal may include soil beneath the existing asphalt cap where
appropriate and necessary.





PCBs above TSCA(50 mg/kg dw) criteria requiring disposal in a hazardous
substance landfill will be removed.



Catch basin 5 and surrounding soils will be removed and replaced with a
structure better suited for retaining sediment and undergo periodic
cleaning.



The ditch along the southern property boundary of T-117 is included within
the boundary. The delineation of the vertical extent of the ditch included in
the boundary is presented in Figure 2-15 (see map folio).

Intertidal/In-water


The historical and recent sediment sampling data shows a spatial trend of
PCB concentrations that decrease from the bank out towards the navigation
channel (Figure 2-15, see map folio), with all sediment samples with PCB
concentrations above the PCB CSL (65 mg/kg-OC) found within 100 feet of
the top of the bank.



The aquatic portion of the removal action boundary is based on the
observed spatial trend of the PCB data, with the boundary generally
paralleling the shoreline. PCB concentrations are higher near the shoreline
and in the bank and gradually decrease moving away from the shoreline.



Over seventy-five percent of the PCB surface (0-10 cm) sediment
concentrations between the outer boundary of the removal area and the
navigation channel (19 of 25 samples) are less than the PCB SQS (12 mg/kg
OC).



Of the six surface sediment samples that are located between the outer
boundary of the removal area and the navigation channel that exceed the
PCBs SQS, all are less than twice the PCB SQS (2 x 12 = 24 mg/kg OC) and
well below the PCBs CSL (65 mg/kg OC).



The average PCBs surface sediment concentration for stations located
between the outer boundary of the removal area and the navigation channel
is 8.4 mg/kg OC, which is well below the PCBs SQS.



The boundary adjacent to the South Park Marina was defined such that
sediments that will be dredged by the marina for a navigation project can be
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disposed of at the Elliott Bay Open Water Disposal (PSDDA) site. The
removal action boundary includes marina sediments that do not pass
PSDDA guidelines for open water disposal of PCBs.


3.2

The spatial distribution of elevated PCBs concentrations is such that the
boundary at the north and south ends of the site can be drawn along the
property lines, which greatly facilitates cleanup. In the intertidal/subtidal
area, the boundary is shifted about 15 feet north of the property line at the
north end and about 15 feet south at the south end to ensure that high PCB
concentrations are removed. The northern and southern boundaries were
placed to maximize inclusion of elevated PCBs in the removal area. The
southern extent of PCB concentrations are shown on Figure A-1 (see map
folio).

PRELIMINARY ANALYSIS OF RECONTAMINATION

Potential pathways for sediment contamination from upland sources were initially
identified for the T-117 project area in the Summary of Existing Information and Data
Needs Analysis (Windward et al. 2003a) and included:


Stormwater drain sediment (catch basins and drainage ditch)



Groundwater discharges, including shoreline seeps



Direct erosion of contaminated shoreline bank materials.

Potential solids loading to the sediment from stormwater discharge and erosion of
contaminated shoreline and ditch materials appears to be the most significant
potential upland source. Contaminated solids in the stormwater drainage system
appear to be historical and have been mostly removed. Although this action has
significantly reduced storm drain solids as a potential source of future sediment
recontamination, this will need to be verified by additional sampling of reaccumulated solids. Any solids remaining in the interconnecting drain and outfall
lines will also need to be removed during the removal action. These lines are not
shown inside the boundary on Figure 2-15 (see map folio), but they will be cleaned as
needed during the removal.
Erodible materials in the shoreline bank and ditch represent the most significant
ongoing potential source and are therefore included in the proposed removal action
boundary. Following the early action they will no longer pose a risk of recontamination to the sediment since they will be either removed or physically isolated
from the LDW. Groundwater and shoreline seeps do not appear to be transport
pathways for contaminants of concern in the sediment. Each pathway is discussed
further in section 2.7 of the EE/CA.
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