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ACRONYMS AND ABBREVIATIONS

ARI Analytical Resources, Inc.

BTEX benzene, toluene, ethylbenzene, and xylenes

bgs below ground surface

CFR Code of Federal Regulations

COPCs constituents of potential concern

DRO total petroleum hydrocarbons as diesel-range organics
Ecology Washington State Department of Ecology

EPA U.S. Environmental Protection Agency

Farallon Farallon Consulting, L.L.C.

GRO total petroleum hydrocarbons as gasoline-range organics
HASP Health and Safety Plan, Pre-Remedial Design Investigation, Emerald

Gateway, 3301 South Norfolk Street, Seattle, Washington dated June 18,
2019, prepared by Farallon Consulting, L.L.C.

IAWP Interim Action Work Plan, Emerald Gateway Site, 3301 South Norfolk
Street, Seattle/Tukwila, Washington dated December 13, 2019, prepared
by Farallon Consulting, L.L.C.

LDW Lower Duwamish Waterway

pg/l micrograms per liter

MTCA Washington State Model Toxics Control Act Cleanup Regulation
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ORO
PAHSs
PCB
PCULs
PID
PQL
Prologis

Property

PVC
RI/FS

SAP

TEE
TPH
usT
VOCs

WAC

total petroleum hydrocarbons as oil-range organics
polycyclic aromatic hydrocarbons

polychlorinated biphenyl

Preliminary Cleanup Levels

photoionization detector

practical quantitation limit

Prologis-Exchange 3301 South Norfolk LLC

the Emerald Gateway Site at 3301 South Norfolk Street in Seattle and
Tukwila, Washington

polyvinyl chloride
Remedial Investigation and Feasibility Study

Sampling and Analysis Plan, Pre-Interim Action Design Investigation,

Emerald Gateway Site, 3301 South Norfolk Street, Seattle/Tukwila,
Washington dated June 21, 2019, prepared by Farallon Consulting, L.L.C.

Terrestrial Ecological Evaluation
total petroleum hydrocarbons
underground storage tank
volatile organic compounds

Washington Administrative Code
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1.0 INTRODUCTION

Farallon Consulting, L.L.C. (Farallon) has prepared this Interim Action Design Report on behalf
of Prologis-Exchange 3301 South Norfolk LLC (Prologis) for the Emerald Gateway Site at 3301
South Norfolk Street in Seattle and Tukwila, Washington (herein referred to as the Property)
(Figures 1 and 2). This Interim Action Design Report has been prepared pursuant to Agreed Order
No. DE 16659 between Prologis and the Washington State Department of Ecology (Ecology).
Additional information on the Emerald Gateway Site is provided in the Interim Action Work Plan
(Farallon 2019b) (IAWP).

As described in the IAWP, an interim action will be conducted in conjunction with redevelopment
of the Property by Prologis into multiple warehouse and distribution centers. Redevelopment will
require extensive reconfiguration of the existing surface features and stormwater infrastructure
(Farallon 2019b). The interim action will be performed consistent with the cleanup requirements
of the Washington State Model Toxics Control Act Cleanup Regulation (MTCA), as established
in Chapter 173-340 of the Washington Administrative Code (WAC 173-340).

This Interim Action Design Report documents the results from the pre-interim action design
investigation and historical site investigations, summarizes the data screening process used to
evaluate and select constituents of potential concern (COPCs) for the interim action, summarizes
the soil and groundwater conditions at the interim action areas, establishes the remediation levels
applicable for the interim action, and provides the final design components of the interim action.

1.1 PURPOSE

The purpose of this Interim Action Design Report is to provide sufficient information to implement
the interim action at the Property.

To support the source control efforts and prevent recontamination of sediments in the Lower
Duwamish Waterway (LDW), Ecology (2018) published Preliminary Cleanup Levels (PCULS),
which are applied to upland sites that may have open transport pathways for contamination to
reach the LDW and may impact surface water, sediments, or organisms. The Remedial
Investigation and Feasibility Study (RI/FS) have not been completed for the Emerald Gateway
Site, but sufficient data has been collected during subsurface investigations, remedial actions, and
the pre-interim action design investigation to evaluate the chemical concentrations in soil and
groundwater, to identify COPCs for the interim action, to evaluate potential transport pathways to
the LDW, to refine the preliminary conceptual site model, and to design the interim action.

1.2 DOCUMENT ORGANIZATION

This Interim Action Design Report has been organized into the following sections:

e Section 2, Pre-Interim Action Design Investigation, summarizes the field program and
presents results from the pre-interim action design investigation.

1-1
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e Section 3, Initial Site Screening, discusses the preliminary soil and groundwater pathways
and provides the statistical evaluation of chemical concentrations in soil and groundwater.

e Section 4, Summary of Conditions at Interim Action Areas and Remediation Levels,
summarizes the distribution and occurrence of petroleum hydrocarbon-related constituents
in the interim action areas and provides the soil remediation levels for the interim action.

e Section 5, Interim Action Scope of Work, describes the interim action scope of work,
including contaminated soil excavation and potential groundwater dewatering and
treatment.

e Section 6, Compliance Monitoring, describes the protection, performance, and
confirmational monitoring that will be conducted as part of the interim action.

e Section 7, References, lists the documents cited in this Interim Action Design Report.

e Section 8, Limitations, provides Farallon’s standard limitations applicable to this Interim
Action Design Report.

1-2
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2.0 PRE-INTERIM ACTION DESIGN INVESTIGATION

The objective of the pre-interim action design investigation was to collect supplemental data to
further evaluate the chemical concentrations in soil and groundwater, to identify COPCs for the
interim action, to evaluate potential transport pathways to the LDW, and to continue to refine the
preliminary conceptual site model. Previous environmental reports subdivided the Property into
investigation areas based on operational history. Locations of investigation areas are shown on
Figure 3. Sampling locations for the pre-interim action design investigation are shown on Figure
4.

The scope of work for the pre-interim action design investigation was developed after evaluating
soil and groundwater data collected during previous subsurface investigations and remedial actions
performed in the investigation areas (Figure 3). Additionally, the investigation includes a Property-
wide groundwater monitoring event to evaluate groundwater quality proximate to known and
suspected source areas, previously conducted remedial action areas, and the down-gradient
Property boundary (Figure 4).

The pre-interim action design investigation was conducted by Farallon at the Property in
accordance with the Sampling and Analysis Plan (Farallon 2019a) (SAP) approved by Ecology on
June 24, 2019. This section summarizes the field program and results from the pre-interim action
design investigation.

2.1 FIELD PROGRAM

The field program was performed in June and July 2019, and was comprised of work elements,
including utility reconnaissance, soil sample and reconnaissance groundwater sample collection,
monitoring well installation and development, groundwater monitoring, and tidal study.
A summary of the scope of work completed for each work element and the results of the field
program are provided below.

2.1.1 Utility Reconnaissance

Linescape, LLC of Seattle, Washington performed a private utility locate survey before
commencement of drilling activities and identified underground utilities in the vicinity of each of
the proposed boring and well locations. Northwest Utility Notification Center located public
utilities in the vicinity of the Property.

2.1.2 Boring Advancement and Soil Sample Collection

A total of 13 borings, including those completed as monitoring wells, were advanced between June
26 and 28, 2019 (Figure 4). Drilling services were provided by Cascade Drilling, LP. of
Woodinville, Washington. The field program was conducted in accordance with a site-specific
Health and Safety Plan as required by Part 1910 of Title 29 of the Code of Federal Regulations
and WAC 296-62.

2-1
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Borings F-24 through F-33 and FMW-01 through FMW-03 were advanced for collection of soil
samples. Prior to advancing borings for soil sample collection, each boring location was manually
cleared for utilities using a vacuum excavator to depths between 3 and 5 feet below ground surface
(bgs). Soil samples collected within the utility clearance interval were collected using a hand auger.
Once each location was cleared for utilities, a direct-push drill rig was used to advance each boring
to total depth. Borings were continuously sampled using 5-foot probe rods lined with disposable
polyvinyl chloride (PVC) liners that were removed and cut to reveal the sample after each interval
driven. Soil samples were described by a Farallon Geologist in accordance with the Unified Soil
Classification System and screened in the field for potential evidence of contamination using visual
and olfactory observations and by conducting headspace analysis using a photoionization detector
(PID) to detect the presence of volatile organic compounds (VOCs). Headspace analysis was
performed by placing soil from each sample interval into a sealable plastic bag and allowing the
sample to sit for at least 30 seconds. The probe of the PID was inserted into the bag, and the highest
reading obtained over an approximately 30-second interval was recorded. The Unified Soil
Classification System symbol, visual and olfactory observations for the samples, and PID readings
were recorded on boring logs. The boring logs are provided in Appendix A.

Soil samples retained for laboratory analysis were collected in appropriate laboratory-supplied
containers, placed on ice, and transported to Analytical Resources, Inc. (ARI) of Tukwila,
Washington under standard chain-of-custody procedures.

Upon reaching total depth, borings that were not completed as groundwater monitoring wells were
backfilled with bentonite and completed at the surface with concrete or cold-patch asphalt.

2.1.3 Reconnaissance Groundwater Sample Collection

Reconnaissance groundwater samples were collected from borings F-27, F-28, and F-31
(Figure 4). The samples were collected by placing a temporary PVVC well screen into the open
boring and using a peristaltic pump to draw water from the boring directly into laboratory-prepared
sample containers. Each container was labeled with a unique sample identification number, placed
on ice in a cooler, and transported to ARI under standard chain-of-custody procedures for
laboratory analysis.

2.1.4 Groundwater Monitoring Well Installation and Development

Monitoring wells FMW-01 through FMW-03 were installed in June 2019 (Figure 4). Borings that
were converted to monitoring wells were enlarged using 3.75-inch-diameter direct-push drive rods.
Groundwater monitoring wells were installed using pre-packed 2-inch-diameter Schedule 40 PVC
well screen with 0.010-inch slots. Sand filter pack was placed to a depth 1 foot above the top of
the screened intervals. The remaining annular spaces were then backfilled with bentonite, and the
wells were completed with flush-mounted traffic-rated well monuments set in concrete to match
the surrounding grade.

Following monitoring well installation, each well was developed by using a downhole pump or
inertial pump to surge and purge the well until water pumped from the well appeared clear. In

2-2
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addition, existing monitoring wells MW-101, MW-203, MW-207, MW-AG1, MW-AG2, MW-4,
and DOF-1 through DOF-5 were redeveloped to ensure representative groundwater samples would
be collected during the subsequent groundwater monitoring event.

The new and existing monitoring well locations and elevations were surveyed by Professional
Land Surveyors, Inc. of Issaquah, Washington. The monitoring well top of casings and top of
monument were surveyed to an accuracy of 0.01 foot using a North American Vertical Datum of
1988 benchmark.

2.1.5 Groundwater Monitoring

The groundwater monitoring event was conducted on July 1 and 2, 2019. During the groundwater
monitoring event, monitoring wells were opened and allowed to sit for at least 30 minutes to allow
groundwater levels to equilibrate with atmospheric pressure. The depth to groundwater in each
monitoring well was then measured to the nearest 0.01 foot using a water level meter.

Groundwater samples were collected in accordance with U.S. Environmental Protection Agency
(EPA) (1996) procedures and the SAP. Purging and sampling of each monitoring well was
performed using a peristaltic pump and dedicated silicone and polyethylene tubing at flow rates
ranging from approximately 100 to 300 milliliters per minute. The tubing intake was generally
placed approximately 3 feet below the water table in each monitoring well, or in the middle of the
screen interval if the screen was submerged or there was less than 3 feet of water column present.

During purging, water quality was monitored using a YSI Pro DSS water quality system equipped
with a flow-through cell. Water quality parameters were monitored and recorded at 3-minute
intervals during purging and included temperature, pH, specific conductance, dissolved oxygen,
oxidation reduction potential, and turbidity. Purging was continued until stabilization criteria were
achieved for all water quality parameters. Following purging, groundwater samples were collected
from the pump outlet tubing located upstream of the flow-through cell and placed directly into
laboratory-prepared sample containers. Sample containers collected for analysis of dissolved
metals were collected through a 0.45-micron field filter that was attached to the pump outlet and
removed prior to filling containers for other analyses. Each container was labeled with a unique
sample identification number, placed on ice in a cooler, and transported to ARI for laboratory
analysis under standard chain-of-custody procedures.

2.1.6 Tidal Study

A tidal study was completed at the Property between July 5 and 8, 2019. The tidal study was
completed by placing pressure transducers in monitoring wells DOF-1, DOF-3, DOF-5, and MW-
AG1, and allowing the transducers to record changes in groundwater elevations every 5 minutes
over a period of approximately 83 hours. The transducers were then removed, and the groundwater
elevation data was downloaded from each transducer for compilation and evaluation. Groundwater
elevations were compared to tidal elevations obtained from National Oceanic and Atmospheric
Administration Seattle Tidal Station No. 9447130, with measurements recorded in 6-minute
intervals.

2-3
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2.1.7 Laboratory Analyses

Samples collected during the pre-interim action design investigation were submitted to ARI for
laboratory analysis in accordance with the SAP. Tables 1A and 1B show the laboratory analyses
conducted for each sample collected.

217.1 Soil

Soil samples collected during the field program were analyzed for one or more of the
following analytes, depending on the sample location:

e Total petroleum hydrocarbons (TPH) as diesel-range organics (DRO) and as oil-
range organics (ORO) by Northwest Method NWTPH-Dx;

e TPH as gasoline-range organics (GRO) by Northwest Method NWTPH-GXx;
e VOCs by EPA Method 8260C,;

e Metals (arsenic, cadmium, copper, lead, mercury, manganese, and zinc) by EPA
Method 6010D/6020B/7471B; and

e Polychlorinated biphenyl (PCB) aroclors by EPA Method 8082A.

2.1.7.2 Groundwater

Reconnaissance groundwater samples were submitted for laboratory analysis for one or
more of the following analytes:

e DRO and ORO by NWTPH-Dx; and
e PCB aroclors by EPA Method 8082A.

Groundwater samples collected from monitoring wells during the groundwater monitoring
event were submitted for laboratory analysis for the following analytes:

e DRO and ORO by NWTPH-Dx;
e GRO by NWTPH-GX;
e VOCs by EPA 8260C;

e Total and dissolved metals (arsenic, cadmium, copper, lead, mercury, manganese,
and zinc) by EPA Methods 200.7, 200.8, 245.1, and 7470A,;

e PCB aroclors by EPA Method 8082A; and
e Polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270D/SIM.

2-4
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2.1.8 Deviations from the Proposed Scope of Work

The following deviations were made from the SAP during completion of the pre-interim action
design investigation:

e An additional boring (F-31) was advanced down-gradient of the former fueling area in
Area 4, approximately 20 feet north of boring F-26, which was terminated at a depth of
approximately 5 feet bgs due to refusal,

e Monitoring wells FMW-01 through FMW-03, and boring F-31 were advanced to depths of
20 feet bgs, instead of the proposed depth of 15 feet bgs due to the depth of encountered
groundwater; and

e During well development activities, several wells were purged of water volumes in excess
of five well volumes due to persistent elevated turbidity observed during development of
the wells.

These deviations did not affect the results and conclusions of the investigation.
2.2 RESULTS
This section provides a summary of the results of the pre-interim action design investigation.

2.2.1 Soil Profile

The soil profile observed in borings advanced by Farallon generally consisted of fill material
extending from the ground surface to a depth of 4 to 10 feet bgs, underlain by native silty sands or
sandy silts to the maximum explored depth of 20 feet bgs. Boring logs describing soil lithology
observed during the pre-interim action design investigation are included as Appendix A.

2.2.2 Groundwater

A shallow unconfined groundwater-bearing zone, as measured in borings and groundwater
monitoring wells at the Property, is present at depths ranging from approximately 7.5 to 14.5 feet
bgs. Synoptic depth-to-groundwater measurements from the monitoring wells on the Property and
corresponding calculated groundwater elevations are provided in Table 2. Based on groundwater
contours developed using the synoptic measurements collected July 1, 2019 during low tidal level,
the interpreted flow direction of the shallow groundwater-bearing zone is to the west-southwest
(Figure 5). However, based on the results of the tidal study, there are periodic reversals in flow
direction on the western portion of the Property during high tide events. During the July 1, 2019
groundwater monitoring event, the estimated horizontal gradient ranged from 0.012 foot per foot
on the southern portion of the Property to 0.002 foot per foot on the northern portion of the
Property.

2.2.3 Tidal Study

Surface water elevations recorded for the National Oceanic and Atmospheric Administration
Seattle Tidal Station No. 9447130 during the 83-hour period of the tidal study fluctuated by a
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maximum of approximately 15 feet and indicated that the LDW has a mixed semidiurnal tidal
pattern resulting in a once-daily occurrence of a lower low tide.

The results of the tidal study show that the groundwater elevations in the tidal study monitoring
wells are influenced by tidal elevations by varying degrees. The amplitude of tidal fluctuations is
dependent on distance from the LDW with the amplitude decreasing as distance increases. The
strongest tidal variation recorded during the tidal study was approximately 3.79 feet in monitoring
well DOF-1, which is located near the western Property boundary approximately 200 feet east of
the LDW. The weakest tidal variation recorded during the tidal study was approximately 0.50 foot
in monitoring well MW-AG1, which is located in the north-central portion of the Property
approximately 1,000 feet east of the LDW.

The timing of observed tidal highs and lows lagged behind the measured tide in the LDW. Lag
times generally increased with distance from the LDW. Groundwater highs and lows were
observed in monitoring well DOF-1, which was located closest to the LDW, approximately 1 hour
after the tidal highs and lows. Groundwater highs and lows were observed in the remaining
monitoring wells at times ranging from approximately 2 to 6 hours after the tidal highs and lows.

Hydrographs depicting monitoring well groundwater elevations and the surface water elevation
recorded for the tidal study are provided in Appendix B.

2.2.4 Laboratory Analytical Results

Soil and groundwater samples were submitted for laboratory analysis from several investigation
areas at the Property. This section provides a summary of analytical results obtained during the
pre-interim action design investigation, organized by investigation area (Figures 3 and 4).

Tables and figures include the results from the pre-interim action design investigation and
historical site investigations. Figures 6A, 6B, 6C, 7, 8A, 8B, 8C, and 9 through 14 present
analytical results for COPCs compared to the most stringent PCULSs applicable to the Property.
Tables 3 through 12 present analytical results for soil and groundwater. The laboratory analytical
reports for the pre-interim action design investigation are provided in Appendix C.

2.24.1 Area 2: Perishables Warehouse

DRO, GRO, ORO, and benzene, toluene, ethylbenzene, and xylenes (BTEX) were either
reported non-detect at the laboratory practical quantitation limit (PQL), or were detected
at concentrations less than the most stringent PCUL in the soil samples analyzed from
borings F-24 and F-25, which were located inside the Perishables Warehouse (Figures 6A
and 8A; Table 3). The soil analytical results confirm the lateral and vertical extent of
petroleum-contaminated soil beneath the Perishables Warehouse located proximate to the
former UST-D.

Concentrations of total and dissolved arsenic and manganese exceeded the most stringent

PCULSs in the groundwater sample collected from monitoring well MW-101. DRO, ORO,

GRO, BTEX, PAHSs, VOCs, PCBs, and metals (cadmium, copper, lead, mercury, and zinc)
2-6
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were either reported non-detect at the laboratory PQL, or were detected at concentrations
less than the most stringent PCUL in the groundwater sample collected from monitoring
well MW-101. The laboratory PQLs for cPAHs and PCBs exceeded the most-stringent
PCUL for non-potable groundwater.

2242 Area 4: Former Fueling Area

Borings F-26 and F-31 were advanced down-gradient of the former fueling area (Figure
4). Boring F-26 was terminated at a depth of approximately 5 feet bgs due to refusal. Boring
F-31 was advanced as a replacement to boring F-26. Soil collected from borings F-26 and
F-31 did not exhibit evidence of petroleum contamination and soil samples were not
collected for laboratory analysis. ORO was reported non-detect at the laboratory PQL and
DRO was detected at a concentration of 580 micrograms per liter (ug/l) in the
reconnaissance groundwater sample collected from boring F-31 (Figure 6A; Table 8).

In addition, DRO and ORO were reported non-detect at the laboratory PQLs in the
groundwater sample collected from monitoring well FMW-02, which is on the western
Property boundary down-gradient of Area 4.

2.2.43 Area 7: Former Automobile Service Stations

Available historical records, including aerial photographs, fire insurance maps, and archive
files, were reviewed for evidence of additional automobile service stations. Based on the
review of the available records, the potential location of a former automobile service station
was identified south of previous investigations conducted in Area 7. Monitoring well
FMW-01 was advanced on the western Property boundary in the vicinity of the potential
former automobile service station (Figure 4).

GRO and ethylbenzene were detected at concentrations exceeding the most stringent
PCULs in soil samples collected from monitoring well FMW-01 between depths of 10 and
14 feet bgs. DRO, ORO, and VOC:s either were reported non-detect at the laboratory PQL,
or were detected at concentrations less than the most stringent PCUL in soil samples
analyzed (Figures 6C and 8C; Tables 3 and 5).

Concentrations of naphthalene exceeded the most stringent PCUL in the groundwater
sample collected from monitoring well FMW-01 (Figure 12; Table 9). DRO, ORO, GRO,
and BTEX either were reported non-detect at the laboratory PQLs, or were detected at
concentrations less than the most stringent PCULSs in groundwater samples collected from
monitoring wells DOF-1 and FMW-01 (Figures 7 and 9; Table 8).

2.2.4.4 Area 11: Former South Maintenance Shop

Monitoring well FMW-03 was advanced on the western Property boundary in the vicinity of
the former south maintenance shop and dry cleaner (Figure 4). DRO, ORO, GRO, and VOC:s,
including BTEX and halogenated volatile organic compounds (HVOCs), were either
reported non-detect at the laboratory PQLS, or were detected at concentrations less than the

2-7

P:\1071 Prologis\1071026 Emerald Gateway\Reports\2020 IA Design Rpt\2020 IA Design Rpt.docx

Quality Service for Environmental Solutions | farallonconsulting.com



http://www.farallonconsulting.com/
http://www.farallonconsulting.com/

most stringent PCULS in soil samples collected from monitoring well FMW-03 (Figures 6A
and 8A; Tables 3 and 5). In addition, VOCs, including BTEX and HVOCs, either were
reported non-detect at the laboratory PQLS, or were detected at concentrations less than the
most stringent PCULS in a groundwater sample collected from monitoring well FMW-03.

2.2.45 Former Detention Pond

Boring F-29 was advanced proximate to a former detention pond located north of Area 13
(Figure 4). Arsenic, copper, and mercury were detected at concentrations exceeding the
most stringent PCULS in a soil sample collected from boring F-29 at a depth of 2.5 feet bgs
(Figures 10 and 11; Table 7). Remaining metals, including cadmium, lead, manganese, and
zinc, either were reported non-detect at the laboratory PQLs, or were detected at
concentrations less than the most stringent PCULs (Table 7). Arsenic, copper, lead,
manganese, mercury, and zinc were detected in a soil sample collected from boring F-29
at a depth of 8.5 feet bgs at concentrations less than the most stringent PCULSs; cadmium
was reported non-detect at the laboratory PQL in this sample.

DRO and ORO were detected at concentrations less than the most stringent PCULSs in a
soil sample collected from boring F-29 at a depth of 2.5 feet bgs (Figure 6C; Table 3).
Concentrations of DRO and ORO were reported non-detect at the laboratory PQL in a soil
sample collected from boring F-29 at a depth of 8.5 feet bgs.

2.2.4.6 Northern Property Boundary

There are confirmed sources of PCBs north of the Property across South Norfolk Street.
Borings F-27 and F-28 were advanced proximate to the northern Property boundary to
evaluate the potential migration of PCBs to the Property from north-adjacent properties
(Figure 4). Soil and reconnaissance groundwater samples were collected from borings F-
27 and F-28 and analyzed for PCB aroclors.

Total PCB aroclors were detected at a concentration of 0.0269 milligram per kilogram,
exceeding the most stringent PCUL in a soil sample collected from boring F-28 at a depth
of 2.5 feet bgs. Total PCB aroclors were reported non-detect at the laboratory PQL in the
remaining soil samples analyzed from boring F-27 at depths of 2.5 and 10.0 feet bgs and
boring F-28 at a depth of 8.5 feet bgs. Each individual PCB aroclor was reported non-detect
at the laboratory PQL in reconnaissance groundwater samples collected from borings F-27
and F-28 (Figure 14; Tables 6 and 12).

2247 Transformers

Three transformers are located on the northern and central portions of the Property
(Figure 4). During the pre-interim action design investigation, the transformers and
surrounding concrete were visually assessed for potential releases. The visual assessment
did not identify any leaks or spills proximate to the transformers.
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Borings F-30, F-32, and F-33 were advanced adjacent to the transformers. Soil samples
were collected at a depth of 1 foot bgs from each boring and analyzed for PCB aroclors.
Each individual PCB aroclor was reported non-detect at the laboratory PQL in the soil
samples analyzed from borings F-30, F-32, and F-33 (Figure 14; Table 6).

2.2.4.8 Property-Wide Groundwater Quality

A groundwater monitoring event was conducted to evaluate groundwater quality at the
Property. Monitoring wells were installed at the Property during previous subsurface
investigations and remedial actions, and during the pre-interim action design investigation.
The wells are located proximate to known and suspected source areas, previously
conducted remedial action areas, and the down-gradient Property boundary (Figure 4).

Groundwater samples were collected from monitoring wells DOF-1 through DOF-5,
FMW-01 through FMW-03, MW-4, MW-101, MW-203, MW-207, MW-AGL1, and MW-
AG2 (Figure 4).

DRO, ORO, GRO, and BTEX either were reported non-detect at the laboratory PQLSs, or
were detected at concentrations less than the most stringent PCULSs in groundwater samples
collected from monitoring wells at the Property (Figures 7 and 9; Table 8). The full suite
of VOCs were reported non-detect at the laboratory PQLs, or were detected at
concentrations less than the most stringent PCULSs in the groundwater sample collected
from monitoring well FMW-03 (Table 10). The full suite of VOCs was not analyzed in
groundwater samples collected from the remaining monitoring wells.

The total cPAH toxicity equivalent concentration (TEC) exceeded the most stringent PCUL
in groundwater samples collected from monitoring wells MW-AG1 and DOF-1 (Figure 13;
Table 9). However, chrysene was the only cPAH detected at concentrations exceeding the
laboratory PQL and the concentrations were less than the PCUL for chrysene. In addition,
the laboratory data qualifier indicated that the results were an estimated quantity and the
results may be biased high based on non-conformance identified during data validation.

Concentrations of naphthalene exceeded the most stringent PCUL in the groundwater
sample collected from monitoring well FMW-01 (Figure 12; Table 9).

Total arsenic, copper, manganese, mercury, and zinc were detected at concentrations
exceeding the most stringent PCULSs in one or more groundwater samples collected from
the Property (Figures 10 and 11; Table 11). Total cadmium and lead either were reported
non-detect at the laboratory PQLS, or were detected at concentrations less than the most
stringent PCUL (Table 11).

Dissolved arsenic, copper, manganese, and mercury were detected at concentrations
exceeding the most stringent PCULSs in one or more groundwater samples collected from
the Property (Figures 10 and 11; Table 11). Dissolved cadmium, lead, and zinc either were
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reported non-detect at the laboratory PQLS, or were detected at concentrations less than the
most stringent PCUL (Table 11).

Each individual PCB aroclor was reported non-detect at the laboratory PQL in groundwater
samples collected from monitoring wells at the Property (Figure 14; Table 12).
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3.0 INITIAL SITE SCREENING

Ecology calculated PCULs for a variety of environmental transport and exposure pathways
(Ecology 2018). The PCULs were used to conduct an initial screening of existing soil and
groundwater chemical concentrations to identify COPCs, and transport and exposure pathways of
potential concern for the interim action. Chemical concentrations in soil and groundwater samples
collected from the Property were initially screened against the most stringent PCULSs. Transport
and exposure pathways were then evaluated for the Property and specific PCULs were removed
from the screening process (Sections 3.1.1 and 3.2.1).

A multi-tiered statistical screening process was conducted in accordance with WAC 173-340-703
and 173-340-708(2). The screening process included calculation of sample statistics, which were
compared to specific criteria to support the retention or elimination of COPCs for the interim
action. In accordance with WAC 173-340-747(9), groundwater data were used to demonstrate
empirically that soil concentrations would not cause an exceedance of the applicable PCULs. If
groundwater data demonstrated that the soil leaching to groundwater pathway was incomplete, the
applicable PCULs were removed from the screening process (Section 4.4).

The following sections provide a summary of the screening process used to select COPCs for the
interim action.

3.1 PRELIMINARY SOIL PATHWAYS

Soil PCULSs are labeled SL-1 through SL-10, which are listed below:

PCUL PCUL Name
Number
SL-1 Direct contact under unrestricted land use
SL-2 Vadose zone protection of drinking water
SL-3 Vadose zone protection of surface water via ground water
SL-4 Vadose zone protection of sediment via ground water
SL-5 Saturated zone protection of drinking water
SL-6 Saturated zone protection of surface water via ground water
SL-7 Saturated zone protection of sediment via ground water
SL-8 Protection of sediment via bank erosion or soil transport through a storm drain
SL-9 Site-specific Terrestrial Ecological Evaluation (TEE) for unrestricted land use
SL-10 Natural background concentration

The following have been identified as potential soil transport pathways: direct contact (SL-1);
leaching of soil contaminants to potable groundwater from the vadose zone (SL-2) or the saturated
zone (SL-5); leaching of soil contaminants to the vadose zone (SL-3) or the saturated zone (SL-6)
to groundwater followed by transport to surface water; leaching of soil contaminants from the
vadose zone (SL-4) or the saturated zone (SL-7) to groundwater followed by partitioning to
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sediment; transport of soil into stormwater infrastructure that discharges to the LDW (SL-8); and
protection of terrestrial plants and animals (SL-9). Also, if the PCUL is less than the natural
background concentrations for the COPC, it is adjusted to the natural background concentration
(SL-10).

Based on the information provided in Sections 3.1.1 and 3.2.1, the PCULSs for potable groundwater
(SL-2 and SL-5) and protection of terrestrial plants and animals (SL-9) do not apply to the Emerald
Gateway Site. As discussed in Sections 3.3 and 4.4, groundwater data were evaluated to determine
whether the soil to groundwater leaching pathway was complete. If empirical evidence indicated
that groundwater had not been impacted (i.e., groundwater results did not exceed the most stringent
PCUL), then the direct contact PCUL (SL-1) will apply to the Emerald Gateway Site.

3.1.1 Terrestrial Ecological Evaluation

A TEE is required by WAC 173-340-7490 where a release of hazardous substances to soil has
occurred. The regulation requires that one of the following actions be taken:

e Documenting a TEE exclusion using the criteria presented in WAC 173-340-7491;
e Conducting a simplified TEE in accordance with WAC 173-340-7492; or
e Conducting a site-specific TEE in accordance with WAC 173-340-7493.

According to the criteria presented under WAC 173-340-7491(1), the Property does not qualify
for one of the primary exclusions from a TEE. However, it does qualify for use of a simplified
TEE based on the relationship between potential terrestrial ecological receptors and the existing
ecological conditions at the Property and immediately adjacent properties.

A simplified TEE was completed in accordance with WAC 173-340-7492. Based on the results of
the simplified TEE, terrestrial ecological receptors are currently not considered to be potential
receptors for soil contaminants at the Property. A majority of the Property is currently developed
with pavement and buildings. Area 13 is entirely covered with concrete debris and vegetation is
not present. Land surrounding the Property is generally used for industrial purposes; however,
vegetation is present on adjacent properties. Following redevelopment, the Property will continue
to be used for industrial purposes and covered with pavement and buildings. Consistent with the
simplified TEE screening criteria, no further evaluation is required for the Property based on the
exposure analysis consideration that planned land use makes wildlife exposure unlikely per WAC
173-340-7492(2)(a), and the pathway analysis consideration that no potential exposure pathways
from soil contamination to ecological receptors exist consistent with WAC 173-340-7492(2)(b).
Because there are no potential exposure pathways from soil contamination to ecological receptors,
the site-specific TEE for unrestricted land use and the associated PCUL (SL-9) do not apply to the
Emerald Gateway Site. Terrestrial ecological receptors will be reevaluated during the RI/FS to
determine whether there are potential exposure pathways from soil contamination to ecological
receptors. Documentation for the TEE simplified evaluation is provided in Appendix D.
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3.2 PRELIMINARY GROUNDWATER PATHWAYS

Groundwater PCULSs are labeled GW-1 through GW-5, which are listed below:

PCUL PCUL Name
Number

GW-1 Drinking water

GW-2 Protection of surface water

GW-3 Protection of sediment

GW-4 Protection of air

GW-5 Natural background concentration

The following have been identified as potential groundwater transport pathways for the LDW:
groundwater contaminants in a potable aquifer (GW-1); transport of contaminated groundwater to
surface water (GW-2); partitioning of groundwater contamination to sediment (GW-3); and
volatilization of contaminated groundwater followed by intrusion into a building (GW-4). Also, if
the PCUL is less than the natural background concentrations for the COPC, it is adjusted to the
natural background concentration (GW-5).

Based on the information provided in Section 3.2.1, the PCUL for potable groundwater (GW-1)
does not apply to the Emerald Gateway Site. The remaining PCULs (GW-2 through GW-5) are
applicable for the Emerald Gateway Site. PCUL values for total petroleum hydrocarbons are not
available for GW-2 through GW-5; however, MTCA Method B surface water cleanup levels
protective of marine water aquatic life are still applicable for the Emerald Gateway Site. The
preliminary surface water values protective of marine water aquatic life are derived from Ecology
(2019) Draft Implementation Memorandum No. 23 for fresh gasoline- and diesel-range organics
and from a publication in process for weathered diesel, for which Ecology provided the value.

3.2.1 Non-Potable Groundwater Determination

In accordance with MTCA, groundwater cleanup levels are based on estimates of the highest
beneficial use, which is drinking water, unless the Property meets the criteria for non-potable
groundwater listed in WAC 173-340-720(2). Because groundwater at the Property meets the
criteria for non-potable groundwater, it is considered non-potable and the PCULSs protective of
drinking water (SL-2, SL-5, and GW-1) do not apply to the Emerald Gateway Site.

These criteria, together with a description of how the criteria are met, are provided below:

1. WAC 173-340-720(2)(a): “The ground water does not serve as a current source of drinking
water.”

e The City of Seattle currently supplies drinking water to the Property.

e There are no drinking water supply wells at the Property or any identified within a
1-mile radius.
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2. WAC 173-340-720(2)(c): “. . . it is unlikely that hazardous substances will be transported
from the contaminated ground water to ground water that is a current or potential future
source of drinking water . . . at concentrations which exceed ground water quality criteria
published in chapter 173-200 WAC.”

e Hydraulic gradients are generally upward between the upper and lower groundwater
zones, limiting the potential for contaminants in the upper groundwater zone to migrate
to the lower groundwater zone (Booth and Herman 1998). Based on this information,
contaminated groundwater at the Property will not flow vertically downward into a
deeper aquifer that could be a potential future source of drinking water.

3. WAC 173-340-720(2)(d): “Even if groundwater is classified as a potential future source of
drinking water . . . there may be sites where there is an extremely low probability that the ground
water will be used for that purpose because of the site’s proximity to surface water that is not
suitable as a domestic water supply. . . . At such sites, the department may allow ground water
to be classified as nonpotable . . . if each of the following conditions can be demonstrated.”

e  WAC 173-340-720(2)(d)(ii): “There are known or projected points of entry of the
ground water into the surface water.”

o Shallow groundwater is known to discharge to the LDW (Booth and
Herman 1998).

e WAC 173-340-720(2)(d)(iii): “The surface water is not classified as a suitable
domestic water supply source under chapter 173-201A WAC.”

o Per WAC 173-201A-602, the designated uses of the LDW do not include
use as a domestic water supply.

e WAC 173-340-720(2)(d)(iv): “The ground water is sufficiently hydraulically
connected to the surface water that the ground water is not practicable to use as a
drinking water source.”

o Groundwater at the Property is hydraulically connected with the LDW; tidal
effects on groundwater are described in Section 2.2.3. If groundwater at the
Property was used as source for drinking water, there is potential to draw
brackish water into the shallow water-bearing zone resulting in increased
salinity in groundwater at the Property.

3.3 SCREENING OF SOIL AND GROUNDWATER DATA

A multi-tiered statistical screening process was used to derive the COPCs for the interim action.
The screening process included calculation of sample statistics for chemicals analyzed in soil and
groundwater samples collected from the Property. The summary statistics were compared to
specific criteria to support the retention or elimination of COPCs for the interim action. The
screening process is not appropriate for investigation areas that have not been fully characterized.
Soil and groundwater data collected during the interim action will be used during the statistical
evaluation conducted as part of the RI/FS.
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3.3.1 Sample Statistics

The following statistics were calculated for each chemical:
e Number of samples;
e Number of detections;
e Detection frequency;
e Maximum detected concentration;
e Frequency of exceedance; and

e Maximum exceedance factor.
Sample statistics for soil and groundwater are summarized in Tables 13 and 14.

The sample statistics do not include analytical results from reconnaissance groundwater samples.
Reconnaissance groundwater samples are collected from open borings with limited to no
development prior to sampling. This typically results in increased sample turbidity, which can bias
detected chemical concentrations high, particularly for metals and hydrophobic organic compounds.
If no exceedances are detected in reconnaissance groundwater samples, there is a high level of
confidence that contaminant concentrations in the groundwater are less than PCULSs at that location.
Groundwater samples collected from properly installed and developed monitoring wells are
considered to be most representative of groundwater quality. During the screening process,
reconnaissance groundwater data were evaluated in areas where concentrations of one or more of
the COPCs detected in reconnaissance groundwater samples exceeded PCULs. Analytical results
from nearby monitoring wells and/or reconnaissance groundwater sampling locations indicated the
detected chemical concentrations in the reconnaissance groundwater samples were likely biased high.

3.3.2 Elimination Criteria

Following calculation of the sample statistics, the results were compared in a sequential manner to
the following criteria to determine whether the chemical should be retained or eliminated as an
interim action COPC for soil and groundwater:

1. Eliminated chemicals without a PCUL.

2. Eliminated chemicals that were never detected if less than 20 percent of the PQLSs exceeded
the PCUL.

o If the PQL frequency of exceedance was greater than 20 percent, eliminated the
chemical if the maximum PQL was less than 10 times the PCUL.

o If the maximum PQL exceeded the PCUL by greater than 10 times, eliminated the
chemical if the median reporting limit was less than 5 times the achievable PQL.

3. Eliminated chemicals that did not exceed the most stringent PCUL for both detects and
non-detects.
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4. If a chemical was detected at a frequency of less than 10 percent and all detected
concentrations were less than the PCUL, eliminated the chemical if the PQLs met the
criteria specified in Item 2.

5. Eliminated chemicals that were detected at concentrations exceeding PCULs if 1) the
detected concentrations did not exceed two times the PCUL; and 2) the PCUL frequency
of exceedance for the samples was less than 10 percent.

6. For every COPC identified in soil, groundwater data were evaluated to determine whether
the soil to groundwater leaching pathway was complete. If empirical evidence indicated
that groundwater had not been impacted (i.e., groundwater results did not exceed the most
stringent PCUL), then the soil chemical concentration was compared to the direct contact
PCUL instead of a partitioning to groundwater PCUL. If the soil chemical concentration
did not exceed the direct-contact PCUL, the chemical was eliminated as a COPC.
Additional site-specific information is provided in Section 4.0.

7. Where a chemical was detected at a concentration exceeding PCULSs within a limited area,
the compound was retained as a COPC within that area only.

Tables 13 and 14 identify which chemicals were eliminated, the rationale for the elimination, and
which chemicals were retained as interim action COPCs for groundwater and soil, respectively.
Table 15 provides the evaluation of soil COPCs against direct contact PCULs where no impacts
to groundwater were identified. Table 16 identifies the COPCs that are applicable for each
investigation area.
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4.0 SUMMARY OF CONDITIONS AT INTERIM ACTION AREAS AND
REMEDIATION LEVELS

Subsurface investigations and remedial actions have been conducted at the Property since 19809.
A detailed description of the subsurface investigations and remedial actions is provided in the
Interim Action Work Plan (Farallon 2019b).

This section summarizes the distribution and occurrence of petroleum hydrocarbon-related
constituents in the interim action areas. Following the interim action, an RI/FS will be conducted
to determine whether further remedial actions are needed for the Emerald Gateway Site.

41 SUMMARY OF CONDITIONS AT INTERIM ACTION AREAS

Petroleum hydrocarbon-related constituents including DRO, GRO, petroleum VOCs, and PAHs
have been detected in soil and/or groundwater samples at concentrations exceeding the most
stringent PCULSs in several locations at the Property proximate to former underground storage tank
(UST) systems and maintenance operations.

Petroleum hydrocarbon-related constituents are the predominant COPCs for the Property. The
distribution of petroleum hydrocarbon-related constituents in soil and groundwater are discussed
in the sections below.

4111 Area 2: Perishables Warehouse

DRO and PAHSs (total naphthalenes, fluorene, phenanthrene, benzo(a)anthracene, total
cPAH TEC, and total low molecular weight PAHS) were detected at concentrations
exceeding the most stringent PCULSs in soil samples collected at depths ranging from 5 to
7 feet bgs proximate to the former UST-D. The PAH exceedances were co-located with
DRO in asingle soil sample collected from boring F-1. PAHS, including total naphthalenes,
fluorene, phenanthrene, benzo(a)anthracene, and total cPAH TEC, were detected at
concentrations less than PCULSs in the reconnaissance groundwater sample collected from
boring F-1 and the groundwater sample collected from down-gradient monitoring well
MW-101. Based on this data, the leaching to groundwater pathway for PAHs, including
total naphthalenes, fluorene, phenanthrene, benzo(a)anthracene, and total cPAH TEC, is
not complete for Area 2. Naphthalene, fluorene, and total cPAH TEC were detected at
concentrations less than direct contact PCUL (SL-1) in the soil sample collected in Area 2.
In addition, there is no direct contact PCUL (SL-1) for phenanthrene and
benzo(a)anthracene. Based on the data, PAHs are not considered interim action COPCs for
Area 2.

DRO, ORO, GRO, and benzene were detected at concentrations exceeding the most
stringent PCULSs in two reconnaissance groundwater samples collected proximate to the
former UST-D. However, concentrations of DRO, ORO, GRO, and benzene in
groundwater samples collected from down-gradient monitoring well MW-101, which is
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approximately 15 feet from the closest reconnaissance groundwater sample, were less than
the most stringent PCULSs in samples collected from the well in 2001, 2016, and 2019.
Groundwater samples collected from properly installed and developed monitoring wells
are considered to be most representative of groundwater quality. Based on the data, the
leaching to groundwater pathway for DRO, ORO, GRO, and benzene is not complete for
Area 2. In addition, DRO is the only petroleum hydrocarbon constituent that exceeds the
direct contact PCUL (SL-1) for Area 2.

Based on these findings, the interim action related to petroleum hydrocarbon-related
constituents is only warranted for DRO-impacted soil in Area 2. In addition, the PAHSs that
exceeded the most stringent PCULs were co-located with DRO and will be excavated with
DRO-impacted soil during the interim action. Section 5.1 provides details on the proposed
interim action for Area 2.

4.1.1.2 Area 6: Former Truck Repair Shop

In July and August 2007, approximately 12,200 tons of petroleum-impacted soil and
17,500 gallons of petroleum-impacted groundwater were excavated from Area 6 to the
maximum extent practicable. Soil was excavated to depths ranging from 9 to 15 feet bgs.
The excavation was backfilled with inert fill and mixed with oxygen-release compound to
enhance natural degradation of residual petroleum hydrocarbons.

Performance soil samples were collected at the extents of the remedial excavation and
confirmed that GRO, benzene, toluene, and ethylbenzene were detected at concentrations
exceeding the most stringent PCULs. In addition, petroleum-impacted soil was not
accessible in the northern portion of the excavation beneath the adjacent Office Building.

Following completion of the soil excavation in 2007, reconnaissance groundwater samples
have been collected from temporary borings and groundwater samples have been collected
from a network of five monitoring wells proximate to the Area 6 excavation area. DRO,
GRO, benzene, and ethylbenzene were detected at concentrations exceeding the most
stringent PCULSs in a reconnaissance groundwater sample collected in 2016 from boring
F-17, which is located down-gradient of the area of known petroleum impact beneath the
Office Building. Reconnaissance groundwater samples typically have increased turbidity,
which can bias detected chemical concentrations high. Petroleum hydrocarbon constituents
were detected at concentrations less than the most stringent PCULSs or were reported non-
detect at the laboratory PQL in groundwater samples collected during six groundwater
monitoring events performed at the monitoring well network between November 2009 and
July 2019. In addition, petroleum hydrocarbon constituents were detected at concentrations
less than the PCULs or were reported non-detect at the laboratory PQL in several
reconnaissance groundwater samples collected proximate to the remedial excavation.
Based on the data, the leaching to groundwater pathway for DRO, GRO, benzene, and
ethylbenzene is potentially incomplete. The leaching to groundwater pathway will be
further evaluated following completion of the interim action.
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In addition, soil gas samples were collected to evaluate the vapor intrusion pathway
proximate to the area of residual petroleum impact and the north-adjacent Office Building.
Benzene, naphthalene, and chloroform were detected at concentrations exceeding PCULs
in soil gas samples collected from borings F-17 and F-18.

Based on the data, additional petroleum-contaminated soil may be located beneath the
Office Building and an interim action is warranted in Area 6. Section 5.2 provides details
on the proposed interim action for Area 6.

41.1.3 Area 7: Former Automobile Service Stations

GRO, ethylbenzene, and naphthalene were detected at concentrations exceeding the most
stringent PCULs in soil samples collected in 2019 from boring FMW-01. GRO was
detected in soil samples at concentrations of 12,300 and 8,940 milligrams per kilogram in
soil samples collected at depths of 10 and 14 feet bgs, respectively, which exceed the direct
contact PCUL (SL-1). Naphthalene was detected in groundwater at a concentration of 2.34
pg/l, which exceeds the protection of surface water PCUL (GW-2) of 1.4 pg/l, in a
groundwater sample collected from monitoring well FMW-01 in 2019. The remaining
COPCs, including GRO and ethylbenzene, were reported at concentrations less than the
most stringent PCULs or the laboratory PQLs in a groundwater sample collected from
monitoring well FMW-01.

The interim action in Area 7 will address contamination of petroleum hydrocarbon-related
constituents. Section 5.3 provides details on the proposed interim action for Area 7.

4.2  SOIL REMEDIATION LEVELS

This section presents the soil remediation levels for the interim action COPCs based on the
screening process described in Section 3.0 and the distribution of COPCs describ