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1.0 INTRODUCTION

SoundEarth Strategies, Inc. (SoundEarth; formerly Sound Environmental Strategies Corporation [SES])
has prepared this Remedial Investigation Report (Rl Report) on behalf of TOC Holdings Co. (TOC;
formerly Time Qil Co.) for the Bulk Terminal Property. The Bulk Terminal Property is located at 2737
West Commodore Way in Seattle, Washington (Figure 1). The Bulk Terminal Property is part of the
Seattle Terminal Properties, currently owned by TOC. The Seattle Terminal Properties include four real
properties (King County Tax Parcel Numbers 112503-9050 [Bulk Terminal Property], 112503-9120,
423790-0405, and 112503-9081) and one parcel leased from the Washington State Department of
Natural Resources (DNR; King County Tax Parcel Number 112503-9113). The Seattle Terminal Properties
are identified as the Bulk Terminal Property, East Waterfront Property, ASKO Hydraulic Property, West
Waterfront Property, and the Washington State DNR Aquatic Lease Land Property. The Seattle Terminal
Properties and West Commodore Way are located in Section 11, Township 25 North, Range 3 East. The
latitude and longitude of the Seattle Terminal Properties are approximately 47°39’41-51"North and
122°23’28-41"West. The layout of the Seattle Terminal Properties is shown on Figure 2. The City of
Seattle West Commodore Way right-of-way (ROW) runs from east to west and separates the Bulk
Terminal Property and ASKO Hydraulic Property from the East Waterfront Property and West
Waterfront Property.

The remedial investigation was conducted to address data gaps identified from the data presented in
previous subsurface investigations and interim actions conducted by SoundEarth and others that had
confirmed releases of the chemicals of potential concern (COPC) to the environment at the Bulk
Terminal Property. The releases of COPCs resulted in the contamination of environmental media,
including soil and groundwater. The confirmed and suspected sources of COPCs are associated with
historical facility operations; however, the release mechanisms are unknown.

The remedial investigation was performed as part of an ongoing cleanup action in accordance with
Washington State Model Toxics Control Act (MTCA) Cleanup Regulation as established in Chapter 173-
340 of the Washington Administrative Code (WAC 173-340). In accordance with WAC 173-340-360(2),
the final cleanup action will meet the cleanup standards at the defined points of compliance, protect
human health and the environment, comply with applicable state and federal laws, provide for
compliance monitoring, and provide a permanent solution to the maximum extent practicable.

11 PURPOSE

The objective of the remedial investigation was to collect sufficient data for affected environmental
media to adequately assess the site and to sequentially develop and evaluate cleanup action
alternatives for a future feasibility study.

The purpose of this Rl Report is to provide a comprehensive conceptual understanding of the site using
assembled and evaluated data collected from historical and regulatory research and to provide the
results from investigations and interim actions performed by SoundEarth and others. The potential
cleanup action alternatives evaluated for the site and the proposed cleanup action selected are provided
in the feasibility study and/or cleanup action plan under a separate cover.

SoundEarth Strategies, Inc. 1 June 13, 2014



1.2 PRELIMINARY SITE DEFINITION

According to Washington State Department of Ecology’s (Ecology) Guidelines for Property Cleanups
under the Voluntary Cleanup Program dated July 2008, a site is defined by the nature and extent of
contamination associated with one or more releases of hazardous substances (such as the release of
gasoline from a leaking underground storage tank [UST]) prior to any cleanup of that contamination
(Ecology 2008a).

Based on the information gathered to date, the site encompasses the north, central, and south portions of
the Bulk Terminal Property and extends into the north-adjoining West Commodore Way ROW (Site), as
shown on Figure 3.

13 PRELIMINARY CLEANUP LEVELS

Preliminary cleanup levels were established for individual hazardous substances in each medium during the
scoping of the remedial investigation based on various phases of investigation performed by others. The
preliminary cleanup levels were refined during the remedial investigation. The final cleanup levels will be
defined in the subsequent Cleanup Action Plan, as additional information becomes available on the
potential future land use. The current land use of the Bulk Terminal Property is a mix of industrial and
commercial.

The Bulk Terminal Property is zoned industrial. However, the City of Seattle will permit commercial uses in
industrial areas to the extent that they reinforce the industrial character of the region and new residential
uses will not be permitted except for special types of dwellings that are related to the industrial area or that
would not restrict or disrupt industrial activity.

Total petroleum hydrocarbons (TPH) are the primary suspected source(s) of potential releases of
hazardous substances at the Bulk Terminal Property, based on the historical land use as a petroleum
bulk storage facility. During the course of investigation, a second primary COPC (pentachlorophenol
[PCP]) was discovered in a localized area where historical production of wood productive had occurred
at the Bulk Terminal Property. Additional secondary COPCs have been identified that are additives or
byproducts of petroleum hydrocarbons. Based on the results of this remedial investigation, the primary
COPCs at the Site are TPH and associated volatile petroleum compounds (benzene, toluene,
ethylbenzene, and total xylenes [BTEX]), and PCP. The secondary COPCs are encompassed by the larger
TPH plumes that define the Site. The secondary COPCs include the following: lead; polycyclic aromatic
hydrocarbons (PAH); and naphthalene, 1-methyl-naphthalene, and 2-methyl-naphthalene.

The preliminary cleanup levels for individual hazardous substances, including TPH, are based on
established MTCA Method A cleanup levels in accordance with WAC 173-340-720 through WAC 173-
340-760. MTCA Method B cleanup levels are used for hazardous substances where MTCA Method A
cleanup levels were not established; for example, PCP. The preliminary cleanup levels for COPCs,
confirmed or suspected, in environmental media of potential concern are provided in Table 1.

The final cleanup standards will be determined based on the selected cleanup action(s) and the current
and potential future land and resource uses. The final cleanup standards for the Site, including cleanup
levels, points of compliance, and remediation levels, if applicable, will be defined in the Cleanup Action
Plan under a separate cover, in accordance with WAC 173-340-700.
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14 REPORT ORGANIZATION

This Rl Report has been prepared to meet the general requirements under WAC 173-340-350 and has
been organized into the following sections:

= Section 2.0, Background. This section provides a description of general facility information
and site conditions for the Bulk Terminal Property and surrounding properties and a
summary of the environmental setting, including surface water and sediments, soils and
geology, hydrogeology, and air.

= Section 3.0, Previous Investigations, Groundwater Monitoring Events, and Interim
Remedial Actions. This section summarizes activities and results from previous
investigations, groundwater monitoring events, and interim actions conducted by others at
the Bulk Terminal Property from 1999 to 2005. A brief description of the field work
performed and a discussion of the results from each phase of investigation are also
included. Details of field sampling procedures are provided in referenced documents
prepared by others.

= Section 4.0, Remedial Investigation and Interim Actions. This section lists the data gaps
identified by SoundEarth following subsurface investigation activities conducted by others.
This section also summarizes the remedial investigation field program conducted by
SoundEarth from 2006 through February 2, 2013, and provides the results of the remedial
investigation field program.

= Section 5.0, Conceptual Site Model. This section provides a summary of the conceptual site
model (CSM) developed for the Site based on the remedial investigation conducted by
SoundEarth and previous investigations performed by others. This section includes a
discussion of the confirmed and suspected sources of hazardous substances, affected
environmental media of potential concern, fate and transport mechanisms, exposure
pathways for potential receptors, and terrestrial ecological evaluation.

=  Section 6.0, Planned Work. This section presents a description of work planned for the Bulk
Terminal Property following completion of the remedial investigation.

= Section 7.0, Bibliography. This section provides a list of the source materials used in
preparing this Rl Report.

= Section 8.0, Limitations. This section presents SoundEarth’s standard limitations associated
with conducting the work reported herein and preparing this Rl Report.

2.0 BACKGROUND

This section provides a description of general facility information and conditions for the Bulk Terminal
Property, a description of current and historical land uses for the Bulk Terminal Property and the West
Commodore Way ROW, and a summary of the environmental settings, including topography, surface
water and sediments, soil and geology, hydrogeology, and air. Copies of current and historical assessor
records for the Bulk Terminal Property are provided in Appendix A.

2.1 PROPERTY DESCRIPTION

The Bulk Terminal Property is located at 2737 West Commodore Way, Seattle, Washington. The Bulk
Terminal Property is comprised of a single tax parcel (King County Tax Parcel Number 112503-9050) with
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a total area of 4.08 acres (177,688 square feet). The legal description of the Bulk Terminal Property is
“W 392 FT OF POR GL 6 S OF COMMODORE WAY & N OF U S MILITARY RD & E 112 FT OF GL 5 N OF GN
R/W & S OF W COMMODORE WY LESS POR PLTD.”

The Bulk Terminal Property extends from West Commodore Way to the Burlington Northern Santa Fe
(BNSF) railroad to the south. Several buildings exist on the western portion of the parcel, including a
13,662-square-foot office building (TOC’s current Headquarters Office Building); a portion of a 7,200-
square-foot Warehouse Building; and three smaller shop buildings encompassing 660 square feet (the
Foamite Shed), 528 square feet (the Boiler Room), and 892 square feet (the Pump Shed). The western
portion of the Warehouse Building extends onto the ASKO Hydraulic Property (Figure 4). The eastern
portion of the Bulk Terminal Property is currently undeveloped and primarily covered with 4 to 6 inches
of 2- to 4-inch-diameter gravel. The south end of the Upper Tank Yard banks steeply upward to the
existing fence line and former rail spur.

The Bulk Terminal Property is serviced by overhead electrical, cable, and telephone utilities and
underground communications and municipal water and sewer utilities. These utilities generally come on
to the Bulk Terminal Property at the northeast corner of the TOC Headquarters Office Building from the
West Commodore Way ROW. An additional overhead electric line runs from the southeast corner of the
TOC Headquarters Office Building to the southeast corner of the Warehouse Building. The side sewer
location is shown in Appendix B.

The Bulk Terminal Property is bounded to the north by the West Commodore Way ROW. Located farther
to the north of the Bulk Terminal Property are the East Waterfront Property to the northwest and a Port
of Seattle parcel to the northeast. The eastern portion of the Bulk Terminal Property is bounded by 27™
Avenue West and beyond by a warehouse building owned by Century Twenty-One Promotions; the
southern portion is bounded by the BNSF Parcel; and the western portion is bounded by the ASKO
Hydraulic Property (Figure 2).

2.2 PROPERTY LAND USE AND HISTORY

The current and historical use information presented in this Rl Report for the Bulk Terminal Property and
the West Commodore Way ROW is compiled from reviewed sources, including City of Seattle
Department of Planning and Development (DPD), King County Assessor’s website, historical assessor
records obtained from Puget Sound Regional Archives, Sanborn Fire Insurance Maps, Kroll and Baist
Atlases, Polk and Cole City Directories, aerial photographs, historical records provided by Ecology and
TOC, and previous reports prepared by others. Historical documentation referenced in this section is
provided in Appendix C.

According to the Ballard Interbay North Manufacturing Industrial Center (BINMIC) Hydrogeologic and
Environmental Settings Report (the 2003 BINMIC Report) prepared by The Floyd Snider McCarthy Team
(Floyd Snider McCarthy 2003), the Bulk Terminal Property is located within the BINMIC (Figure 2 of the
2003 BINMIC Report). The current land use of the Bulk Terminal Property is a mix of industrial and
commercial.

The Bulk Terminal Property is zoned as Industrial General 2 Unlimited/65 and Industrial Buffer
Unlimited/45 according to the City of Seattle’s zoning map. The Industrial General 2 Unlimited/65 zoning
classification allows for a broad range of industrial and commercial uses. Typical land use includes
general and heavy manufacturing, commercial, entertainment, transportation and utility services, and
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salvage and recycling. The intent of the Industrial Buffer Unlimited/45 zoning classification is to provide
an appropriate transition between industrial areas and adjacent residential and/or commercial zones.
Typical land use includes general and light manufacturing, commercial, limited transportation services,
entertainment, and salvage and recycling. The City of Seattle will reportedly permit commercial uses in
industrial areas to the extent that they reinforce the industrial character of the region (DPD 2013a). New
residential uses will not be permitted by the City of Seattle except for special types of dwellings that are
related to the industrial area and that would not restrict or disrupt industrial activity. In addition, the
City of Seattle has designated portions of Bulk Terminal Property as environmentally critical areas for
Heron Habitat and Wildlife Preservation Areas, 40 Percent Steep Slope, and Potential Slide Area (DPD
2013b).

TOC operated the petroleum bulk storage facility at the Bulk Terminal Property between 1941 and
October 2001 (Foster Wheeler Environmental Corporation [Foster Wheeler] 2003). Operations of the
petroleum bulk storage facility included distribution of retail petroleum products, including gasoline,
diesel, kerosene, and mineral spirits, between transport ships, railroad tank cars, and trucks. Petroleum
products were transported at the Seattle Terminal Properties by drums and distribution pipelines. Piping
ran from the bulk aboveground storage tanks (AST) on the Bulk Terminal Property to barreling sheds
where 5-gallon containers and 55-gallon drums were filled with petroleum products, which were then
transported beneath the West Commodore Way ROW to the East Waterfront Property using inclined
gravity conveyors (Former West and East Barrel Inclines).

The Bulk Terminal Property was originally occupied by three residences by 1905. Salmon Bay
Manufacturing Company and Rattan Furniture Manufacturing Company occupied a portion of the Bulk
Terminal Property in the 1920s and 1930s. Operations conducted on the Bulk Terminal Property by
these companies are unknown. According to historical assessor records, the Bulk Terminal Property was
initially developed by Jobbers Petroleum Sales Co. between 1939 and November 1941. TOC acquired the
Bulk Terminal Property in approximately 1941 and operated a petroleum bulk storage facility between
1941 and October 2001.

The operation of the petroleum bulk storage facility included the following buildings: an office building
constructed between 1939 and 1941 with numerous additions since construction, a 1946-vintage
building used as part of the fire suppression system, a 1950-vintage boiler room, and a 1947-vintage
warehouse building that extends onto the ASKO Hydraulic Property. Former features used at the Bulk
Terminal Property as part of the petroleum bulk storage facility included AST yards, which included 14
former ASTs and associated piping located on the central and east portion of the parcel; a former
barreling shed located on the west portion of the parcel immediately east of the ASKO Hydraulic
Property (Former Barreling Shed #1); a former barreling shed located on the southwest portion of the
parcel extending onto the ASKO Hydraulic Property (Former Barreling Shed #2); two former overhead
loading racks on the north portion on the parcel; and the southern ends of two former barrel inclines
(Former West and East Barrel Inclines), and an underground Pipeline Utilidor, all of which extended
north beneath the West Commodore Way ROW to the East Waterfront Property.

Historical records indicated that as many as three configurations of barreling sheds were formerly
located at the Seattle Terminal Properties. The first configuration was located west of the Headquarters
Office Building (Former Barreling Shed #1), the second configuration was located on the southwest
portion of the Bulk Terminal Property extending onto the ASKO Hydraulic Property (Former Barreling
Shed #2), and the third configuration was operated on the southeast portion of the ASKO Hydraulic
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Property (Former Barreling Shed #3). Former Barreling Shed #2 was operated from approximately 1941
to 1952. Former Barreling Shed #3 was constructed after 1952 to replace Former Barreling Shed #2. The
full extent of operations conducted at the barreling sheds is unknown.

Additional structures on the Bulk Terminal Property included two 1941-vintage Former Overhead Fuel
Loading Racks each with 300-square-foot canopies located directly north of the Lower Tank Yard; the
southern end of the East Barrel Incline, which extended from Former Barreling Shed #2 to the East
Waterfront Property; a Pipeline Utilidor which extended north from the Lower Tank Yard beneath the
West Commodore Way ROW and angled toward the Shipping Terminal Dock; and five Former Rail Spurs
extending off the main BNSF railroad (Figure 4). One rail spur ran to the north of the Warehouse
Building, three rail spurs ran to the southeast corner of the Warehouse Building, and the fifth rail spur
extended to the southeast corner of the Upper Tank Yard.

Petroleum products were delivered to the Bulk Terminal Property via rail cars from the BNSF railroad,
barges, and tankers, and were stored in 14 bulk ASTs located in the Lower and Upper Tank Yards,
formerly on the central and eastern portions of the Bulk Terminal Property. The 14 bulk ASTs were
constructed between 1941 and 1944 (Figure 4). The Lower Tank Yard contained six bulk ASTs, while the
Upper Tank Yard contained eight bulk ASTs that were larger in volume. The approximate capacities of
the bulk ASTs ranged from 5,225 to 23,000 blue barrels (approximately 219,450 to 966,000 gallons). A
blue barrel is estimated to contain 42 gallons. The bulk ASTs and associated piping systems were
decommissioned in 2006. The eastern portion of the Bulk Terminal Property is currently undeveloped
and primarily covered with 4 to 6 inches of 2- to 4-inch-diameter gravel. The south end of the Upper
Tank Yard banks steeply upward to the existing fence line and former rail spur.

Distribution piping ran between the Bulk Terminal Property, East Waterfront Property, and BNSF
railroad where petroleum products were pumped between ASTs, transport ships, and railroad tank cars.
Fuel distribution lines connected the ASTs to a manifold system that connected to the Former Overhead
Fuel Loading Racks and to the Pipeline Utilidor (Foster Wheeler 2000). Petroleum products were
transported off the Bulk Terminal Property by pumping the fuel into tanker trucks through the Former
Overhead Fuel Loading Racks or by fueling ships via the Pipeline Utilidor.

Additional distribution systems and features included a Former PCP Mixing AST and associated piping
system located southeast of the Pump Shed; three USTs and two sets of fuel-dispensing pumps located
north of the northeast corner of the Headquarter Office Building; two USTs located on the northern
portion of the parcel, with one UST containing ethanol and toluene and the second containing unknown
contents; two USTs located east of the Headquarter Office Building, containing heating oil; and four rail
spurs (Former Rail Spurs #1 through #4) extending off the main railroad lines located south-southwest of
the Bulk Terminal Property. A rail spur (Former Rail Spur #1) ran to the north of the 1947-vintage
warehouse building, two rail spurs (Former Rail Spurs #2 and #3) ran to the southeast corner of the
1947-vintage warehouse building, and a rail spur (Former Rail Spur #4) extended to the southeast corner
of the Bulk Terminal Property.

According to TOC employees, wood preservative was prepared near the west wall of the Lower Tank
Yard by mixing PCP crystals into heated diesel fuel in the Former PCP Mixing AST located south of the
Pump Shed for a period of 3 to 4 months in 1967, as part of a military contract (Foster Wheeler 2002b;
Figure 4). The PCP mixture was transferred through underground pipelines to the New Barrel Shed
located on the ASKO Hydraulic Property, where 5-gallon containers and 55-gallon drums were filled and
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loaded onto rail cars for shipment overseas. According to a letter dated July 11, 1967, an order for
55,250 five-gallon pails of wood preservative was to be shipped to Vietnam (Morissette 1967). The
material would be made in a 270-gallon “storage vessel” and transferred and manufactured in one mix
using the approximately 10,000-gallon Former PCP Mixing AST on the Bulk Terminal Property. The
solvent known as B-6 used in the proposed mixing process may have been mineral spirits; however,
based on the known fuel products stored at the Bulk Terminal Property, it is likely that TOC used diesel
or stove oil to make the wood preservative.

A summary table (Table A) is provided below that includes dates and names of the owners/operators in
chronological order, facility addresses (if known), reference sources, and development description based
on available current and historical information for the Bulk Property. Historical property features
discussed below are also presented on Figure 4.
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TABLEA

CHRONOLOGICAL DEVELOPMENT AND USE HISTORY FOR THE BULK TERMINAL PROPERTY

Owner/
Date(s) Operator Address Source(s) Description
1905-1912 | C.F. Unknown | Baist Atlas The Bulk Terminal Property was composed of two
Anderson, smaller parcels owned by C.F. Anderson and H.D.
H.D. Chapin Chapin in the 1905 through 1912 Baist Atlases.
Two structures were present on the western
portion of the Bulk Terminal Property.
1917-1936 | C.F. 2801 Aerial Photograph, | The 1917 Sanborn Map shows a residence and
Anderson, Kroll Atlas, two small outbuildings on the western portion of
Salman Bay Sanborn Fire the Bulk Terminal Property. The 1920 through
Mfg. Co., Insurance Map 1930 Kroll Atlases show only two structures on
Rattan the Bulk Terminal Property. The eastern three-
Furniture quarters of the Bulk Terminal, formerly owned by
Mfg. Co. H.D. Chapin, are listed under the Salman Bay
Mfg. Co. The same area is listed under the Rattan
Furniture Mfg. Co. in the 1930 Kroll Atlas.
1939-1941 | Jobbers 2737 Archived Tax The Bulk Terminal Property was owned by
Petroleum Records, Foster Jobbers Petroleum Sales Co. from 1939 to
Sales Co., Wheeler 2000 November 1941. A two-story, wood-framed
TOC Phase | ESA, TOC office building for Jobbers Petroleum Sales Co.
Holdings Co. Historical Records was constructed on the Bulk Terminal Property.

Heat was provided by an oil-burning furnace
fueled by a 300-gallon UST.

TOC Holdings Co. acquired the Bulk Terminal
Property in approximately 1941. Interviews
conducted with TOC employees in 2000 indicated
that the building was originally used as a field
office for construction of the Lake Washington
Floating Bridge and was moved to the Bulk
Terminal Property in the late 1930s or early
1940s. The portion of the building moved to the
Bulk Terminal Property appears to have been
added to the existing building. Multiple remodels
and additions were conducted on the
Headquarters Office Building in the years 1940,
1941, 1950, 1955, 1956, 1969, 1985, and 1991 to
achieve its current configuration, including
widening the first floor and adding a second
story.
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Owner/

Date(s) Operator Address Source(s) Description

1939-1941 | Jobbers 2737 Archived Tax A 1941 photograph shows two fuel-dispensing
Petroleum Records, Foster pumps north of the Headquarters Office Building,
Sales Co., Wheeler 2000 indicating the presence of USTs. The removal of

TOC Phase | ESA, TOC these USTs is summarized in Section 3.4.1.
Holdings Co. Historical Records Two steel-framed truck loading racks, each of
which had 300-square-foot canopies, were
constructed northeast of the office building in

1941.

1943-1950 | TOC 2737 Archived Tax TOC purchased the parcels between 1946 and
Holdings Co. Records, 1950. A 1944 site plan depicted a barreling shed
Sanborn Map, located on the west portion of the Bulk Terminal
Kroll Map, Property (Former Barreling Shed #1). Records

Aerial Photographs,
Historical
Photographs,

TOC Records

indicated the following: empty 55-gallon drums
were stored on the Bulk Terminal Property; an
elongated building (Former Barreling Shed #2)
extended from the Bulk Terminal Property to the
east portion of the ASKO Hydraulic Property; and
four rail spurs entered the south portion of the
ASKO Hydraulic Property from the BNSF Parcel
with one rail spur (Former Rail Spur #1) located
north of the reinforced concrete platform and
three rail spurs (Former Rail Spurs #2 through #4)
located on the south property boundary on both
the BNSF Parcel and the ASKO Hydraulic
Property. Rail tanker cars were visible on the rail
spurs in aerial photographs. An agreement
between TOC and Great Northern Railway
Company, dated 1943, indicated that the rail
spurs would have been owned and maintained by
Great Northern Railway Company. A one-story,
steel-framed warehouse with an adjoining
concrete platform was constructed on the Bulk
Terminal Property and extended onto the east
portion of the ASKO Hydraulic Property. The
building was located between two rail spurs
(Former Rail Spurs #1 and #2). Undated historical
photographs from TOC showed drum storage on
the ASKO Hydraulic Property, a barreling shed
(Former Barreling Shed #2), and a barrel incline
(Former West and/or East Barrel Inclines). The
1950 Sanborn Map indicated that the 1947-
vintage warehouse building was used as an oil
warehouse.
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Date(s)

Owner/
Operator

Address

Source(s)

Description

1941-1950

TOC
Holdings Co.

2737

Aerial Photographs,
Archived Tax
Records, Foster
Wheeler 2000
Phase | ESA, Spur
Track Agreement,
TOC Historical
Records

The 1950 Kroll Atlas presents the Bulk Terminal
Property as a single parcel. Fourteen bulk ASTs
were constructed on the eastern portion of the
Bulk Terminal Property. Six of the ASTs were
installed on the northeastern portion of the Bulk
Terminal Property (the Lower Tank Yard) in 1941,
and eight were installed on the southeastern
portion of the Bulk Terminal Property (the Upper
Tank Yard) in 1944.

The ASTs on the Upper Tank Yard were
noticeably larger than the ASTs on the Lower
Tank Yard with volumes for the fourteen ASTs
ranging from 219,450 gallons to 966,000 gallons.
The ASTs were connected by pipe to the manifold
shed.

The path of the Pipeline Utilidor is visible on the
north-adjacent property and likely extends to the
Bulk Terminal Property. The Pipeline Utilidor was
constructed of three 14-inch and one 24-inch
concrete conduits with multiple smaller pipes
running through it to the Shipping Terminal Dock,
including three 10-inch pipes, three 6-inch pipes,
two 4-inch pipes, two 3-inch pipes, one 2-inch
pipe, and one 1-1/4-inch pipe.

1941-1950

TOC
Holdings Co

2737

Aerial Photographs,
Archived Tax
Records, Foster
Wheeler 2000
Phase | ESA, Spur
Track Agreement,
TOC Historical
Records

Two foamite sheds, used for fire suppression,
were constructed in 1946 and encompassed 576
and 84 square feet. One shed was a masonry-
framed, one-story, unheated structure,
constructed southeast of the Headquarters Office
Building. A second shed, smaller and wood-
framed, was constructed on the Bulk Terminal
Property at an unknown location. In addition,
there were 12 small foamite houses which
contained hoses as part of the fire suppression
system. The foamite houses measured 4 x 2 x 6
feet and were evenly spaced apart along the
perimeter of the Upper and Lower Tank Yards.
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Owner/

Date(s) Operator Address Source(s) Description
1941-1950 | TOC 2737 Aerial Photographs, | A three-section, steel-framed, unheated
Holdings Co Archived Tax Warehouse Building is constructed on the south
Records, Foster of the Headquarters Office Building and used for
Wheeler 2000 storage. The Former Barreling Shed #2 is
Phase | ESA, Spur demolished. A one-story, masonry-framed boiler
Track Agreement, room is constructed northeast of the warehouse.
TOC Historical The boiler is heated by an oil-burning furnace.
Records A steel-framed blending shed is constructed
adjacent to the boiler room.
An additional AST approximately 10,000-gallons
in size used for PCP mixing was constructed at
the Bulk Terminal Property.
1966-1996 | TOC 2737 City Directories, The Bulk Terminal Property appears in its current
Holdings Co. Foster Wheeler configuration. Time QOil Co./Time Qil Co. Fuel is
2000 Phase | ESA, listed at 2737 West Commodore Way during this
Kroll Atlas time period. Additional companies listed at this
address include Admiral Tank Lines (1966-1970)
and Mercury Oil SLA (1980). A 4,000-gallon
unleaded gasoline dual-compartment UST
containing 2,500 gallons of diesel fuel and 1,500
gallon of leaded gasoline was removed from
north of the office building. One UST with
compartments for 3,000 gallons of unleaded
gasoline and 1,000 gallons of diesel fuel was
installed. Two associated fuel dispensers were
also installed on the Bulk Terminal Property. The
UST removal and replacement are further
discussed in Section 3.4.1.
1996-2007 | TOC 2737 Aerial Photographs, | The Time Qil Co. bulk fuel facility operated on the
Holdings Co. City Directories Bulk Terminal Property until approximately 2001.

Aerial Photographs

The 14 bulk fuel ASTs, the PCP mixing AST, and a
4,000-gallon UST were removed from the Bulk
Terminal Property in 2006.

Jackpot Convenience Stores is listed at this
address in 2005.

2.3 LAND USE HISTORY OF WEST COMMODORE WAY ROW

The West Commodore Way ROW was completed by 1912. West Commodore Way ROW runs from east
to west and is located directly north of the Bulk Terminal Property. The West Commodore Way ROW
consists of a concrete and asphalt roadway with gravel easement. The North Trunk Sewer, operated by
the King County Wastewater Treatment Division, was constructed beneath West Commodore Way by
the City of Seattle between 1909 and 1913 (Converse Davis Dixon Associates, Inc. 1976). The tunneled
portions of the North Trunk Sewer located within West Commodore Way were reportedly constructed
as brick crown within a timber set and lagging tunnel. The North Trunk Sewer continues to the West
Point Treatment Plant. The top of the North Trunk Sewer is at an approximate elevation of 8 to 20 feet
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above the North American Vertical Datum of 1988. The diameter of the section North Trunk Sewer
running beneath the West Commodore Way ROW is reportedly 144 inches (12 feet).

Sanitary sewer and stormwater lines servicing the TOC Headquarters Office Building connect to the
North Trunk Sewer beneath West Commodore Way. Additional utilities located within the West
Commodore Way ROW that service the Bulk Terminal Property include a natural gas main beneath the
south shoulder of West Commodore Way, which approaches from the west and terminates with a
service connection to the ASKO Hydraulic Property. A water main located beneath the north shoulder of
West Commodore Way supplies potable water to the Bulk Terminal Property. TOC records identified a
tunnel beneath the West Commodore Way ROW in 1944 used to deliver drums from the Bulk Terminal
Property to the East Waterfront Property. The Pipeline Utilidor was also identified running under the
West Commodore Way ROW from the Bulk Terminal Property to the East Waterfront Property. Property
features discussed below are also presented on Figure 4. A summary table (Table B) is provided below in
chronological order that includes dates, reference sources, and development description based on
available current and historical information.
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TABLE B
CHRONOLOGICAL DEVELOPMENT AND USE HISTORY FOR WEST COMMODORE WAY ROW

Owner/
Date(s) Operator Address Source(s) Description
1905-1917 C.F. Not Baist Atlas, The West Commodore Way ROW did not extend
Anderson, Applicable Converse to the north of the Bulk Terminal Property and
H.D. Chapin Davis Dixon was composed of two smaller parcels owned by
Associates, C.F. Anderson and H.D. Chapin in the 1905 and
Inc. 1976, 1908 Baist Atlases, In addition, a single structure
Sanborn Fire | within the future West Commodore Way was
Insurance present. In the 1912 Baist Atlas, the West
Maps Commodore Way structure has been removed
and the West Commodore Way ROW extends
east-west to the north of the Bulk Terminal
Property.
1905-1917 C.F. Not Baist Atlas, The 1917 Sanborn Map showed a 12-inch water
(continued) Anderson, Applicable Converse line in the West Commodore Way ROW. The
H.D. Chapin Davis Dixon North Trunk Sewer, operated by King County
Associates, Wastewater Treatment Division, was
Inc. 1976, constructed beneath West Commodore Way by
Sanborn Fire | the City of Seattle between 1909 and 1913. The
Insurance tunneled portions of the North Trunk Sewer
Maps were reportedly constructed as brick crown
within a timber set and lagging tunnel.
1930 City of Not Sanborn Fire | The West Commodore Way ROW is shown as
Seattle Applicable Insurance being 60 feet wide.
Maps
1944-1950 City of Not TOC Holding | TOC records identified a tunnel beneath the
Seattle Applicable Co. Records West Commodore Way ROW used to deliver
drums from the Bulk Terminal Property to the
East Waterfront Property. The Pipeline Utilidor is
also shown running under the West Commodore
Way ROW from the Bulk Terminal Property to
the East Waterfront Property.
1953 City of Not TOC Holding Records indicated that the tunnel beneath the
Seattle Applicable Co. Records West Commodore Way ROW is no longer in use.

There was no indication of the tunnel existence.

2.4 SURROUNDING PROPERTIES

The Bulk Terminal Property is bounded to the north by the West Commodore Way ROW. Located farther
to the north of the Bulk Terminal Property are the East Waterfront Property to the northwest and a Port
of Seattle parcel to the northeast. The eastern portion of the Bulk Terminal Property is bounded by 27"
Avenue West and beyond by a warehouse building owned by Century Twenty-One Promotions; the
southern portion is bounded by the BNSF Parcel; and the western portion is bounded by the ASKO
Hydraulic Property (Figure 2). A brief summary of surrounding parcels and their current and historical
primary features and operations are provided below by direction.
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2.4.1 North

The City of Seattle West Commodore Way ROW runs from east to west and is located directly
north of the Bulk Terminal Property. The West Commodore Way ROW was completed by 1912.
The West Commodore Way ROW consists of a concrete and asphalt roadway with gravel
easement. The King County Wastewater Treatment Division North Trunk Sewer is located
beneath West Commodore Way, which conveys waste material to King County’s Westpoint
Wastewater Treatment Plant. The top of the North Trunk Sewer is at an approximate elevation
of 8 to 20 feet above North American Vertical Datum 1988 (NAVD88). The diameter of the North
Trunk Sewer section running beneath the West Commodore Way ROW is reportedly 144 inches
(Appendix D). Sanitary and stormwater sewers servicing buildings and activities on the Bulk
Terminal Property connect to the North Trunk Sewer beneath the West Commodore Way ROW.
Additional utilities located within the West Commodore Way ROW that are adjacent to the Bulk
Terminal Property include a QWEST Local Network communications line and a Puget Sound
Energy natural gas line. A water main located beneath the north shoulder of West Commodore
Way supplies water to the Bulk Terminal Property. The East Waterfront Property is located
northwest of the West Commodore Way ROW and the Port of Seattle parcel is located
northeast of the West Commodore Way ROW, relative to the Bulk Terminal Property.

2.4.1.1 Northwest

The northwest-adjoining property is part of the Seattle Terminal Properties owned by TOC and is
identified as the East Waterfront Property. The East Waterfront Property is located at 2750
West Commodore Way and encompasses King County Tax parcel number 112503-9120 and a
total area of 3.05 acres. The north portion of the East Waterfront Property extends into Salmon
Bay, while the south portion extends to the West Commodore Way ROW. The East Waterfront
Property is developed with several buildings including a 1950-vintage, 2,250-square-foot garage;
a 1944-vintage, 1,518-square-foot building; a 1950-vintage, 226-square-foot building; and a
1970-vintage, 1,920-square-foot building, which is located on the west-central portion of the
East Waterfront Property and currently occupied by ASKO Selective Plating. The remainder of
the East Waterfront Property contains a portion of a large dock, two small docks, a gravel
driveway, a parking lot, and low-growing vegetation.

The East Waterfront Property was initially developed as part of the Rattan Furniture
Manufacturing Co. by 1930. Operations on the East Waterfront Property consisted of a saw mill
and dry kilns. Jobbers Petroleum Sales Co. purchased the East Waterfront Property in 1939 and
reportedly removed the saw mill and dry kilns. According to historical records, TOC acquired the
East Waterfront Property in approximately 1941.

The operation of the petroleum bulk storage facility included the following buildings: a 1932-
vintage warehouse used by the Rattan Furniture Manufacturing Co. was cut in half and moved
to the East Waterfront Property before 1944; a dock used for loading transport ships completed
in 1943 and which extends north into the Washington State DNR Aquatic Lease Land Property
and Salmon Bay; a 1944-vintage repair garage shop; a shed constructed in 1950; a 1950-vintage
laboratory; and a 1970-vintage warehouse. The 1932-vintage warehouse was leased by George
Broom’s Sons, Inc. from 1972 to 2011. In 2012, the warehouse was demolished. Currently, ASKO
Selective Plating leases the 1970-vintage warehouse.

Former features operated at the East Waterfront Property included an inclined gravity conveyor
that transported drums from the ASKO Hydraulic Property to the East Waterfront Property, a
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Pipeline Utilidor that transported petroleum products between the Bulk Terminal Property and
the East Waterfront Property, and as many as two USTs (one was removed in 1991). In addition,
a 2004-vintage shed are located on the East Waterfront Property. As many as three small docks
have been located on the East Waterfront Property and removed. The date of removal is
unknown.

2.4.1.2 Northeast

The northeast-adjoining property is a single tax parcel (King County Tax Parcel Number 112503-
9068) that encompasses 6.6 acres (290,313 square feet) of upland and lowland. The northeast-
adjoining property is listed as 2700 West Commodore Way and is owned by the Port of Seattle
and identified as the Maritime Industrial Center (King County Assessor 2013). A large three-
story, 1926-vintage building occupies the center of the parcel; a 1952-vintage storage
warehouse is on the west side of the parcel; and three smaller structures are on the eastern side
of the parcel. Three docks and a larger shipping dock extend from this parcel into Salmon Bay.

The first development of this parcel appears to be a small structure in 1912 (Kroll Map
Company). From the 1930s to approximately 1940, the Rattan Furniture Manufacturing facility
operated on this parcel. The United States Coast Guard occupied this parcel from at least 1950
through 1990. Miller and Miller Boatyard Company Inc., a full service boatyard, currently
operates on the eastern portion of the parcel; K-Sea Transportation LLC, a provider of refined
petroleum product marine transportation, distribution and logistics services, operates on the
west and central portions of the parcel.

2.4.2 East

Adjacent to the east of the Bulk Terminal Property is the 27" Avenue West ROW and beyond the
ROW is tax parcel 277060-6119, which encompasses 1.07 acres (46,408 square feet) of land. The
eastern parcel is listed as 2601 West Commodore Way and is owned by Century Twenty-One
Promotions (King County Assessor 2013). A single-story, 1968-vintage warehouse building
occupies most of the parcel with a square footage of 35,946. A parking lot is located east of the
warehouse building.

The parcel appeared as several smaller parcels in 1905, and a single residence was present at a
minimum on the northwestern most parcel from 1905 through 1950. It is unknown when the
single residence was demolished. The remainder of the parcels appeared to be wooded until the
current Warehouse Building was constructed. Century Twenty-One Promotions is listed at this
address between 1986 through 2005 and appears to currently operate at this location.

2.4.3 South

The BNSF Parcel was initially developed by the Great Northern Railway Company as part of the
main railroad line between Minnesota and Seattle, Washington. Reportedly, the main railroad
line was completed in 1893. The BNSF Parcel originally consisted of two main railroad lines with
steep vegetated slopes located north and south of the main railroad lines. Four rail spurs
entered the south portion of the ASKO Hydraulic Property from the BNSF Parcel. One rail spur
(Former Rail Spur #1) was located north of the reinforced concrete platform and was used in
conjunction with the 1947-vintage warehouse. Three rail spurs (Former Rail Spurs #2 through
#4) were located on the south property boundary on both the BNSF Parcel and the ASKO
Hydraulic Property. Distribution piping ran from Former Rail Spurs #2, #3, and #4 to the
barreling sheds and the Bulk Terminal Property. A historical map of the Seattle Terminal
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Properties indicated that Former Rail Spur #4 was owned by Great Northern Railway Company
and that Former Rail Spurs #1, #2, and #3 were owned by TOC; however, a Spur Track
Agreement between Great Northern Railway Company and TOC indicated that Great Northern
Railway Company owned all the rail spurs. Aerial photographs indicated that the rail spurs were
removed by 1985. By 1944, five rail spurs originated from the main railroad lines. The BNSF
Parcel is currently owned by BNSF. The BNSF Parcel is bounded to the south by the Gilman
Avenue West ROW and the West Government Way ROW. The area of Gilman Avenue West and
West Government Way is residential and has been residential since at least 1905.

2.4.4 \West

The ASKO Hydraulic Property is located at 2805 West Commodore Way and encompasses King
County Tax Parcel Number 423790-0405 and a total area of 1.59 acres (69,283 square feet) of
land. The west portion of the ASKO Hydraulic Property is developed with a 1964-vintage, 7,198-
square-foot building, which is currently occupied by ASKO Industrial Repair, a hydraulic repair,
and machine shop. Additional structures include a 1952-vintage, 1,660-square-foot, open-sided
building located near the southeast corner of the parcel; a reinforced concrete platform built in
1948; a portion of a 1947-vintage, 7,200-square-foot warehouse building, currently occupied by
Marine Service & Supply, located on the southeast portion of the ASKO Hydraulic Property; an
office trailer located west of the warehouse and occupied by Marine Service & Supply; and
several container boxes and a trailer located west of the 1947-vintage warehouse building. The
west portion of the 1947-vintage warehouse building described above extends onto the Bulk
Terminal Property. The remainder of the parcel is covered with concrete, asphalt, gravel, or low-
growing vegetation, and is surrounded by a chain-link fence.

The earliest available records indicated that portions of the ASKO Hydraulic Property were
developed with as many as two small structures in 1905. Reportedly, the land use was
agricultural. In 1908, the ASKO Hydraulic Property consisted of smaller parcels that were
combined after TOC purchased the parcels between 1946 and 1950. TOC operated a petroleum
bulk storage facility at the Bulk Terminal Property between 1941 and October 2001, which used
structures within the ASKO Hydraulic Property, East Waterfront Property, Washington State
DNR Agquatic Lease Land Property, BNSF Parcel, and the West Commodore Way ROW.

Three ASTs, which reportedly stored lube oil and/or used motor oil, were located on the eastern
portion of the ASKO Hydraulic Property (former AST area). The capacity of each AST was
reported to be 14,000 gallons. Piping ran from a blending shed located on the Bulk Terminal
Property to the ASTs. Aerial photographs indicated that the ASTs were installed by 1953 and
removed before 1978.

From 1960 to 1974, the ASKO Hydraulic Property was also used as a truck storage area and
parking lot for the petroleum bulk storage. The 1964-vintage warehouse building on the
northwest portion of the ASKO Hydraulic Property was used to service TOC vehicles and
included a 550-gallon fuel oil UST located directly northeast of the building. A permit application
dated 1964 on file with King County Department of Design, Construction, and Land Use
indicated there was a permit for two 550-gallon USTs on file. It is unknown if a second UST was
installed under this permit; however, historical records provided by TOC showed two 550-gallon
USTs used for the storage of waste oil and heating oil. The ASKO Hydraulic Property was used
during the historical operations of the petroleum bulk storage facility from 1941 until 2001.
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2.5 ENVIRONMENTAL SETTING AND REGULATORY CLASSIFICATION

A summary of the environmental setting, including topography, surface water, soils and geology,
hydrogeology, and air for the Bulk Terminal Property and vicinity is provided below.

2.5.1 Regional Topography

The Bulk Terminal Property lies within the Puget Trough or Lowland portion of the Pacific Border
Physiographic Province (USGS 2011). The Puget Lowland is a broad, low-lying region situated
between the Cascade Range to the east and the Olympic Mountains and Willapa Hills to the
west. In the north, the San Juan Islands form the division between the Puget Lowland and the
Strait of Georgia in British Columbia. The province is characterized by roughly north-to-south-
oriented valleys and ridges, with the ridges that locally form an upland plain at elevations of up
to about 500 feet above sea level. The moderately to steeply sloped ridges are separated by
swales, which are often occupied by wetlands, streams, and lakes. The physiographic nature of
the Puget Lowland was prominently formed by the last retreat of the Vashon Stade of the Fraser
Glaciation, which is estimated to have occurred between 14,000 and 18,000 years before
present (Waitt Jr. and Thorson 1983).

The Bulk Terminal Property is situated near the base of the northeast hillside of the Magnolia
Bluff neighborhood within Seattle. The general topography of the upland surface slopes gently
to the north from the north portion of the BNSF Parcel to the Bulk Terminal Property towards
the shoreline of Salmon Bay. The upland surfaces of the Former Tank Yards were lower in
elevation to accommodate the 14 ASTs and associated piping systems and control stormwater
runoff for the former bulk fuel facility operations. The upland surface of the BNSF Parcel was cut
to accommodate the main railroad lines. This resulted in two steep, vegetated slopes on the
north and south sides of the main railroad lines. The elevation of the Bulk Terminal Property
ranges from approximately 44 feet above mean sea level at the West Commodore Way ROW to
51 feet above mean sea level at the southwest of the Bulk Terminal Property. The general
topography of the Bulk Terminal Property is presented on Figure 5.

2.5.1 Surface Water and Sediments

Salmon Bay is located approximately 110 feet north of the Bulk Terminal Property. Salmon Bay is
a man-made marine waterway located between the Hiram M. Chittenden Locks, operated by
U.S. Army Corps of Engineers, to the west and Lake Union to the east. The Hiram M. Chittenden
Locks were constructed to move boats between the freshwater Lake Washington Ship Canal to
the east and the saltwater Elliot Bay to the west. Upstream of the Hiram M. Chittenden Locks, a
submarine barrier was constructed to minimize the mixing of freshwater and saltwater and to
limit the movement of saltwater upstream (Floyd Snider McCarthy 2003).

2.5.1.1 Surface Water

Saltwater intrudes into Salmon Bay as a result of the operation of the Hiram M. Chittenden
Locks, which connect the Lake Washington Ship Canal with Puget Sound. Depending on the
levels of salinity present, sediments in certain areas may be classified as marine, low-salinity, or
freshwater (Ecology 2000). It is unlikely that Salmon Bay would be used as a drinking water
source because it is known to be mildly saline as a result of mixing with seawater at the Hiram
Chittenden Locks (Floyd Snider McCarthy 2003).
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Groundwater from Salmon Bay and the Lake Washington Ship Canal upland areas moves
primarily laterally from topographically higher elevations towards the lower elevations adjacent
where it discharges to these surface water bodies. Locally, variations in soil conditions and
engineering of shallow soils may cause groundwater to flow for short distances in other
directions; however, eventually the groundwater discharges to the main surface water bodies
(Floyd Snider McCarthy 2003).

Stormwater runoff from the Former Tank Yards, the paved area between the Headquarters
Office Building, and the Former Overhead Fuel Loading Racks, is intercepted by a series of zipper
drains that route stormwater to the system influent sump. Stormwater is pumped from the
sump into the oil/water separator. The accumulated water within the oil/water separator drains
by gravity to a transfer tank. Mechanical float switches control the fluid level in this transfer
tank through the operation of a process pump that pumps water from the transfer tank through
a series of bag filters before it is routed through two liquid-phase granular-activated carbon
(GAC) treatment vessels. The system is designed to operate with a pair of GAC units in series
with a second pair of GAC units on standby if breakthrough occurs in the primary units. When
the two GAC units in service become exhausted, they are taken off line and the flow is routed
through the clean standby units that are also operated in series. Effluent water from the GAC
vessels discharges to the King County Metro Storm Sewer and a data logger records flow rate
and total cumulative flow data from the flowmeter located on the discharge line.

The majority of the Bulk Terminal Property is unpaved. Runoff from the building roof tops is
captured in gutters and flows downspouts that discharge to the stormwater piping system or to
the surface.

2.5.1.2 Sediments

General deposition processes for Salmon Bay include eroded soils and discharged outfall
sediments from Salmon Bay and the Lake Washington Ship Canal upland areas and associated
sediment transport from the Lake Washington Ship Canal. The rate of sediment deposition for
Salmon Bay is unknown.

The ground surface at the Bulk Terminal Property is covered with a thick layer of gravel, densely
vegetated, or paved. These control measures prevent the erosion of soil at the Bulk Terminal
Property and minimize the potential migrations of sediments to Salmon Bay.

2.5.2 Soils and Geology

According to the Geologic Map of Northwestern Seattle (Booth et al. 2005), the surficial geology
in the vicinity of the Bulk Terminal Property consists of deposits corresponding to the Vashon
Stade of the Fraser Glaciation and pre-Fraser glacial and interglacial periods. In the immediate
vicinity of the Bulk Terminal Property, surficial deposits consist of pre-Fraser Olympia beds, and
modified land characterized as fill and/or graded natural deposits that obscure or alter the
original deposit (Booth et al. 2005).

The youngest pre-Fraser deposits in the Seattle area, known as the Olympia beds, were
deposited during the last interglacial period, approximately 18,000 to 70,000 years ago. The
Olympia beds consist of very dense, fine to medium, clean to silty sands and intermittent gravel
channel deposits, interbedded with hard silts and peats (Booth et al. 2005, Galster and Laprade
1991). Organic matter and localized iron-oxide horizons are common. The Olympia beds have
known thicknesses of up to 80 feet. Beneath the Olympia beds are various older deposits of
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glacial and nonglacial origin. In general, deposits from older interglacial and glacial periods are
similar to deposits from the most recent glacial cycle, due to similar topographic and climactic
conditions (Booth et al. 2005).

The Vashon ice-contact deposits are located on the hillside above the Bulk Terminal Property
and are generally discontinuous, highly variable in thickness and lateral extent, and consist of
loose to very dense, intermixed glacial till, and glacial outwash deposits. The till typically consists
of sandy silts with gravel. The outwash consists of sands and gravels, with variable amounts of
silt (Booth et al. 2005).

The Vashon advance outwash deposits are located on the hillside above the Bulk Terminal
Property and are generally discontinuous and consist of loose to very dense layered sands and
gravels, which are generally well-sorted (poorly graded). Layers of silty sands and silts are less
common. The Vashon recessional lacustrine deposits consist of layered silts and clays, which
range in plasticity from low to high, and may contain localized intervals of sand or peat. The
recessional lacustrine deposits may grade into recessional outwash deposits (Booth et al. 2005).

The undeveloped portions of the Bulk Terminal are either covered with grasses, small shrubs, or
gravel. According to geologic cross sections in the 2003 BINMIC Report, Galster and Laprade
(1991), Booth et al. (2005), boring logs and cross sections in the Fort Lawton Parallel Tunnel
Project Geotechnical Report (Municipality of Metropolitan Seattle 1989), and subsurface
investigations conducted at the Seattle Terminal Properties, the uppermost soil layer in the
vicinity of the Seattle Terminal Properties and the West Commodore Way ROW typically consists
of fine- to coarse-grained soils classified as the Holocene Fill (Hf) geologic unit. The Hf geologic
unit ranges from approximately 5 to greater than 20 feet thick, and consists of very loose to very
dense, highly variable engineered and non-engineered fill material. Underlying the Hf geologic
unit is the Holocene Depression Fillings (Hdf) geologic unit that consists of very soft to medium
stiff, fine-grained sand, silt, and clay, with scattered organic particles and very soft peat
deposits. The Hf and Hdf geologic units are not shown on the BINMIC geologic cross section B-B,
which shows the Seattle Terminal Properties and the West Commodore Way ROW underlain by
an approximate 35-foot thickness of “Unknown Outwash” that overlies clay or glaciolacustrine
deposits; however, based on boring logs from the vicinity of the Seattle Terminal Properties, the
“unknown Outwash” could be interpreted as the Hf and Hdf geologic units. Underlying the Hf
and Hdf geologic units are the pre-Fraser-age glacial deposits (Qpf). The Qpf geologic unit
consists of dense to hard, interbedded sand, gravel, and silt. These deposits can be further
subdivided into fine- (Qpff) and coarse-grained (Qpfc) deposits.

2.5.3 Hydrogeology

The glacial and nonglacial deposits beneath the Seattle area comprise the unconsolidated Puget
Sound aquifer system, which can extend from ground surface to depths of more than 3,000 feet.
Coarse-grained units within this sequence generally function as aquifers, and alternate at some
scale with fine-grained units which function as aquitards (Vaccaro et al. 1998). Above local or
regional water table aquifers, discontinuous perched groundwater may be present in coarse-
grained intervals seated above fine-grained intervals. Below the regional water table, the
alternating pattern of coarse and fine-grained units results in a series of confined aquifers.
Regional groundwater flow is generally from topographic highs toward major surface water
bodies such as Puget Sound, Lake Union, Lake Washington Ship Canal, and Salmon Bay. Vertical
hydraulic gradients are typically upward near the major surface water bodies, and downward
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inland (Floyd Snider McCarthy Team 2003, Vaccaro et al. 1998). Regional groundwater flow
typically discharges to the closest major surface water body. Salmon Bay is located north of the
Bulk Terminal Property.

Seasonal perched water is observed from approximately 5 to 8 feet below ground surface (bgs)
in soils that consist of poorly-graded silty sand. Discontinuous thin layers of fine-grained soils,
including silt and clay which are less permeable, separate the perched water from a site-wide
underlying shallow water-bearing zone. A shallow water-bearing zone was observed from
approximately 8 to 23 feet bgs in soils that consist of poorly graded sand and silty sand. The
shallow water-bearing zone is underlain by two semiconfined to confined water-bearing zones
with characteristics similar to soils within the shallow water-bearing zone. The intermediate
water-bearing zone is located from approximately 26 to 40 feet bgs. The two water-bearing
zones are separated by silt and clay with silty sand layers that act as regional confining units that
partially confine or confine the groundwater stored within the shallow and intermediate water-
bearing zones. A third water-bearing zone identified as the deep water-bearing zone was
observed at the ASKO Hydraulic Property located hydraulically crossgradient of the Bulk
Terminal Property. The deep water-bearing zone is located from approximately 52 to 62 feet bgs
at the ASKO Hydraulic Property. A rose diagram depicting historical groundwater flow direction
of the shallow water-bearing zone is provided herein and described in more detail in section
4.2.7. The general groundwater flow direction for the shallow water-bearing zone is to the
northwest-north.

According to the BINMIC Hydrogeologic and Environmental Settings Report (Floyd Snider
McCarthy 2003), three water supply wells were located in the BINMIC area. Two of the wells are
located north of Salmon Bay and the Bulk Terminal Property, and the third was reportedly
located 0.85 miles southeast of the Bulk Terminal Property. The wells were reportedly all used
for industrial or commercial purposes and are thought to be abandoned.

Seattle Public Utilities provides the potable water supply to Seattle. Seattle Public Utilities’ main
source of water is derived from surface water reservoirs located within the Cedar and South
Fork Tolt River watersheds. According to King County’s Interactive Map for the County’s
Groundwater Program, there are no designated aquifer recharge or wellhead protection areas
within several miles of the Bulk Terminal Property.

2.5.4 Air

Climate in the Seattle area is generally mild and experiences moderate seasonal fluctuations in
temperature. Average temperatures range from 60s in the summer to the 40s in the winter. The
warmest month of the year is August, which has an average maximum temperature of 74.9
degrees Fahrenheit (°F), while the coldest month of the year is January, which has an average
minimum temperature of 36.0 °F. The annual average rainfall in the Seattle area is 38.25 inches,
with December as the wettest month of the year, when the area receives an average rainfall
total of 6.06 inches (IDcide 2013). The prevailing wind direction in the Seattle area is from the
south in winter and spring, from the northwest in the summer and early fall, and from the
south-southeast in the fall and early winter (Western Regional Climate Center 2013).

The main underlying sources for ambient air pollutants in Seattle are motor vehicle traffic and
residential wood burning (PSCAA 2010). Airborne pollutants can reach the terrestrial surfaces
and sediment directly, through the deposition of airborne chemicals, primarily in the form of
particulate matter onto the water surface, and indirectly through the deposition of particulate
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matter on terrestrial surfaces from which they are conveyed via surface water runoff and
stormwater to water bodies (Anchor QEA 2012).

3.0 PREVIOUS INVESTIGATIONS, GROUNDWATER MONITORING EVENTS, AND INTERIM
REMEDIAL ACTIONS

This section summarizes activities and results from previous investigations, groundwater monitoring
events, and interim actions conducted by others at the Site from 1991 to 2005. Additional information is
provided in the referenced reports, which are included in Appendix E. Preliminary cleanup levels for
affected environmental media, identified from these previous activities, are provided in Table 1.
Affected environmental media include soil and groundwater and are defined in Section 5.2. Historical
site features are shown on Figure 4.

3.1 PREVIOUS INVESTIGATIONS

Several of the previous investigations at the Bulk Terminal Property were performed in conjunction with
investigations conducted at the ASKO Hydraulic Property and/or West Commodore Way ROW in an
effort to improve efficiencies. Previous investigations conducted at the Bulk Terminal Property are
discussed below.

The information provided in Section 3.1.1 was compiled from various summaries, figures, and tables
from available subsurface investigation reports prepared by others. The other following subsections are
summaries of specific due diligence and investigation reports prepared by others (Appendix E).

3.1.1 1999-2002 Subsurface Investigations

This section provides a summary of the borings and soil and reconnaissance groundwater
sample analytical results for the Bulk Terminal Property and the West Commodore Way ROW.
The subsurface investigations summarized in this section were completed between 1999 and
2002. A summary of the locations of borings advanced during these subsurface investigations at
the Bulk Terminal Property and the West Commodore Way ROW is provided below (Figures 6A
and 6B):

= |n June 1999, borings 01SB01 through 01SB09 were advanced to approximately 20
to 25 feet bgs in the vicinity of the former USTs #1 through #3, and in the southern
end of the Pipeline Utilidor. Soil samples were analyzed from borings 01SBO5 and
01SB07 through 01SB09, and reconnaissance groundwater samples were collected
from borings 01SB01 through 01SB05 and 01SB07 through 01SB09.

=  Well borings 01IMWO01, 01IMWO04, and 01MWO05 were advanced to depths of 25 feet
bgs in September 1999. Boring 01MWO01 was advanced east of the southeast corner
of the Headquarters Office Building, and borings 01MW04 and 01MWO5 were
advanced north of the Headquarters Office Building. No soil sample analytical
results were available for review from these borings.

= Borings 01MWO02 and 01MWO03 were advanced within West Commodore Way to the
north and downgradient of the Headquarters Office Building in 1999. No soil
analytical data were available for review from these borings.
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In 2000, borings SB-10 through SB-23 were advanced along the former rail spur lines
located south of the Warehouse Building (SB-10), within the Upper Tank Yard (SB-11
through SB-17), within the Lower Tank Yard (SB-18 through SB-20), and along the
southern border of the Upper Tank Yard (SB-21 through SB-23).

Boring SB-24 was advanced to 20 feet bgs and converted into monitoring well
01MW12 in the Lower Tank Yard in 2000.

Boring SB-35 was advanced to 25 feet bgs west of the former UST area and
converted into monitoring well 01MWO08 in 2000.

Borings SB-36, SB-37, SB-38, and SB-44 were advanced within West Commodore
Way to the north and downgradient of the Lower and Upper Tank Yards in 2001.
Borings SB-36, SB-37, SB-38, and SB-44 were converted into monitoring wells
01MWO09, 01MW10, and 01MW11, respectively. No soil analytical data were
available for review from borings SB-38 and SB-44.

Boring SB-39 was advanced adjacent to the Former Overhead Fuel Loading Racks in
2001.

Well 01MW13 was advanced to 20 feet bgs in the Upper Tank Yard in July 2001. No
boring identification was given for this boring. No soil sample analytical results were
available for review from this boring.

Borings SB-65 through SB-67 were advanced to depths ranging from 26.5 to 31.5
feet bgs at the northwest corner of the Headquarters Office Building in 2002. These
borings were converted to monitoring wells 01MW18 through 01MW?20.

Wells 01MW?21 through 01MW25 were installed in the Lower Tank Yard and wells
01MW?26 through 01MW?29 were installed between the Lower Tank Yard and the
Headquarters Office Building to depths ranging from 18 to 25 feet bgs in December
2002. No boring identification was given for these borings. No soil sample analytical
results were available for review from these borings.

Borings LRO1 through LRO7 were advanced to approximately 20 feet bgs in the
vicinity of the Former Overhead Fuel Loading Racks in December 2002.

3.1.2 2000 Phase | Environmental Site Assessment

Foster Wheeler completed a Phase | Environmental Site Assessment (ESA) for the Bulk Terminal
Property (Foster Wheeler 2000). The Phase | ESA indicated the parcel had been used as a
petroleum storage facility since the late 1930s, detectable concentrations of total petroleum
hydrocarbons were present in groundwater beneath the parcel, and an additional investigation
was recommended to assess the extent of petroleum contamination (Foster Wheeler 2000).
Specific recommendations included the following:

Advancing borings in the vicinity of the rail spur in the Upper Tank Yard, the rail spur
on the south side of the Warehouse Building, the former ASTs north of the
Warehouse Building, Former Barreling Sheds #2 and #3, the Lower Tank Yard, and
the former USTs near the northeast corner of the Headquarters Office Building.

Analyzing soil samples for petroleum hydrocarbon constituents, PCP, and lead.
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= |nstalling three monitoring wells in the vicinity of the former USTs at the northeast
corner of the Headquarters Office Building.

=  Analyzing groundwater for petroleum hydrocarbon constituents, PCP, and dissolved
lead.

3.1.3 2000 Subsurface Investigation

Foster Wheeler conducted a subsurface investigation at the Bulk Terminal Property and ASKO
Hydraulic Property in November 2000, which is summarized in Foster Wheeler (2002b). The
subsurface investigation was performed to assess the subsurface conditions in the vicinity of the
Former PCP Mixing AST, Former Barreling Sheds #2 and #3, and the Former Rail Spurs. The soil
removal activities described in the report are discussed in Section 3.4, Interim Actions. The
subsurface investigation included the following (Figures 6A and 6B):

= Advancing five borings, SB-01 through SB-05, around the Former PCP Mixing AST
location. The borings were advanced with a hand-auger to depths ranging from 3 to
14 feet bgs.

= Collecting four surface soil samples, SS-01 through SS-04, in the vicinity of the
Former PCP Mixing AST.

= Advancing six hollow-stem auger borings, SB-26 through SB-31, to depths ranging
from 20 to 25 feet bgs in the area of Former Barreling Shed #2 and between Former
Barreling Shed #3 and the Headquarters Office Building. Boring SB-29 was converted
into monitoring well 01IMWO06. Boring SB-30 was advanced on the ASKO Hydraulic
Property; however, no samples were analyzed from boring SB-30. In addition,
analytical results were not available for borings SB-26 and SB-28.

= Advancing two not identified borings near Former Barreling Shed #3 and
abandoning the borings at less than 1 foot bgs due to refusal. The exact locations of
these borings are unknown.

3.1.4 2001 Subsurface Investigation

According to the Phase Ill Environmental Site Assessment Report, Foster Wheeler conducted a
subsurface investigation in July 2001 to further evaluate subsurface conditions in the vicinity of
the Former PCP Mixing AST, Barrel Sheds #2 and #3, the Former Rail Spurs located south of the
Upper Tank Yard, and the vicinity of former USTs adjacent to West Commodore Way (Foster
Wheeler 2001). The subsurface investigation included the following (Figures 6A and 6B):

= Advancing five borings (SB-52 through SB-56) in the vicinity of the Former PCP
Mixing AST to depths of 12 to 15 feet bgs. Boring SB-56 was converted to
monitoring well 01MW14. Boring SB-57 was advanced in this area, but only to a
depth of 18 inches bgs, due to the presence of subsurface utilities.

= Advancing boring SB-59 to a depth of 20 feet bgs, near the northwest end of Former
Barreling Shed #2.

= Advancing boring SB-60 east of former leaking USTs #1 through #3, to a depth of
22.5 feet bgs and converted to monitoring well 01IMW16.
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3.2

= Advancing boring SB-61 to a depth of 32 feet bgs adjacent to the Former Rail Spurs
south of the Upper Tank Yard. Boring SB-61 was converted to monitoring well
01MW17.

3.1.5 2003 Ground Penetrating Radar and Electromagnetic Survey

Tetra Tech FW, Inc. (Tetra Tech) observed a ground-penetrating radar (GPR) and
electromagnetic survey performed by Apollo Geophysics Corporation on August 15, 2003, and
summarized the results in a letter report (Tetra Tech 2003). The purpose of the survey was to
locate subsurface anomalies, such as unknown USTs or piping, which may be the source of light
nonaqueous-phase liquid (LNAPL) as TPHs measured in well 01MWO05. The survey also identified
an approximate area measuring 60 feet by 40 feet in the vicinity of 01IMWAO05, located north of
the northwest corner of the Headquarters Office Building on the Bulk Terminal Property (Figure
6A). The survey identified a buried pipe located approximately 6 feet south of monitoring well
01MWO05. The pipe was located approximately 2 feet bgs and ran east to west, extending
approximately 66 feet west of monitoring well 01MWO5 before it ran to the southwest toward
Former Barreling Shed #3 (Figure 4). The location of the pipe was not confirmed by excavation.
The eastern extent of the buried pipe could not be established because of interference from a
concrete slab containing rebar. According to Tetra Tech, the pipe did not appear to be
associated with facility operations at the Bulk Terminal Property (Tetra Tech 2003).

GROUNDWATER MONITORING EVENTS

A summary of groundwater monitoring events conducted by others before 2006 and the associated
results at the Bulk Terminal Property and the West Commodore way ROW are provided below:

=  Final Quarterly Groundwater Sampling Report for July 2004, dated November 2004,
prepared by Tetra Tech.

= Draft Quarterly Groundwater Sampling Report for November 2004, dated March 2005,
prepared by Tetra Tech.

= Annual Event/Fourth Quarter 2005, Groundwater Monitoring Event, dated December 20,
2005, prepared by Landau Associates, Inc.

In addition, several groundwater monitoring events were conducted as part of previous subsurface
investigations or interim actions. Detailed information regarding field activities, procedures, and results
are provided in the referenced reports prepared by others (Appendix E). Typical groundwater
monitoring events included the following work elements:

= Measuring the depth to water and/or LNAPL, if present.

=  Purging a minimum of three to five monitoring well casing volumes from each well, or
purging groundwater using low-flow sampling methods before sampling the monitoring
wells.

=  Monitoring groundwater quality parameters with low-flow groundwater sampling
techniques for temperature, pH, specific conductance, dissolved oxygen, turbidity, and
oxidation-reduction potential (ORP).

= Collecting groundwater samples from each monitoring well for selected laboratory analyses.
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A total of 19 monitoring events were conducted as independent events or as part of previous subsurface
investigations or interim actions. The monitoring events were performed between September 1999 and
October 2005. The number of wells sampled for each event was based on individual scopes of work
approved by TOC. The data suggests that groundwater flow direction was generally to the northwest for
the Seattle Terminal Properties, including the Bulk Terminal Property, which is consistent with the
measurements obtained by SoundEarth during later groundwater monitoring events. Groundwater
samples were analyzed for the following: diesel-range petroleum hydrocarbons (DRPH); oil-range
petroleum hydrocarbons (ORPH); gasoline-range petroleum hydrocarbons (GRPH); BTEX; methyl
tertiary-butyl ether (MTBE); PCP; total and dissolved lead; and carcinogenic polycyclic aromatic
hydrocarbons (cPAH).

33 PREVIOUS INVESTIGATION RESULTS

Soil boring and monitoring well locations are shown on Figures 6A and 6B. Historical soil analytical
results for the primary indicator hazardous substances of DRPH, ORPH, GRPH, benzene, and PCP, are
shown on Figures 7A and 7B; 8A and 8B; and 9A through 9C. Additional soil analytical results are shown
on Figures 10A and 10B. Soil analytical results are summarized on Tables 2 through 5, and
reconnaissance groundwater analytical results are summarized on Table 6. Historical groundwater
elevation measurements are presented in Table 7 and groundwater and LNAPL analytical results are
summarized on Tables 8 through 11. Interim Action soil analytical results are presented on Tables 12
through 15.

3.3.1 Soil

The analytical results for soil samples from the previous investigations conducted between 1999
and 2003 are summarized below for the COPCs for the Site.

3.3.1.1 Total Petroleum Hydrocarbons and Volatile Petroleum Compounds

Soil samples collected from 47 borings were analyzed for DRPH, ORPH, GRPH, benzene, toluene,
ethylbenzene, total xylenes, and/or MTBE. Concentrations of MTBE were not detected at the
laboratory reporting limit. Concentrations of DRPH, ORPH, GRPH, benzene, toluene,
ethylbenzene, and total xylenes were detected in one or more of the selected soil samples
collected from the boring locations. The highest detectable concentrations for DRPH, ORPH,
GRPH, benzene, toluene, ethylbenzene, and total xylenes; the boring location where the soil
sample was collected; and the suspected source/source area are tabulated below.
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Boring/Highest Detected
Chemicals of Concentration
Potential Concern (mg/kg) Suspected Source/Source Area
DRPH 015B08/33,900 Former USTs #1 through #3 and 