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Cleanup Action Plan

EXECUTIVE SUMMARY

SoundEarth Strategies, Inc. has prepared this Cleanup Action Plan for the 700 Dexter Property located at
700 Dexter Avenue North in Seattle, Washington (the Property), on behalf of Frontier Environmental
Management, LLC. In accordance with the Washington State Model Toxics Control Act Regulation in
Parts 120 and 350 of Chapter 340 of Title 173 of the Washington Administrative Code, Frontier
Environmental Management LLC performed a remedial investigation sufficient to define the extent of
contamination and characterize the Site (defined below) for the purpose of developing and evaluating
the cleanup action alternatives summarized in the Feasibility Study Report prepared by SoundEarth
Strategies, Inc. and detailed in this Cleanup Action Plan.

This Cleanup Action Plan was prepared as part of an independent remedial action and was developed to
meet the general requirements of a cleanup action plan as defined by the Washington State Model
Toxics Control Act Regulation in Part 380 of Chapter 340 of Title 173 of the Washington Administrative
Code.

Based upon the findings of the investigations summarized herein, the Site includes soil, soil vapor,
and/or groundwater contaminated with gasoline-, diesel-, and oil-range petroleum hydrocarbons;
tetrachloroethylene; trichloroethylene; vinyl chloride, and/or cis-1,2-dichloroethylene beneath the
Property and portions of the south- and east-adjoining properties, as well as beneath the 8™ 9™ and
Westlake Avenues North and Valley, Roy, and Broad Streets rights-of-way. The impacts beneath the Site
likely are associated with the following: (1) a release of chlorinated solvents from the industrial laundry
and dry cleaning facility that operated on the Property between 1925 and 1995 and (2) the operation of
at least two refueling facilities that historically operated on the northern portion of the Property and on
the east-adjoining properties. The highest concentrations of chlorinated solvents are located in the
west-central portion of the Property.

The Site is located on a topographically low-lying area within the South Lake Union neighborhood of
Seattle, Washington. Elevations range from 80 feet (northwest corner of the Property) to 60 feet
(southeast corner of the Property) above sea level, and slope east-northeast toward Lake Union.
Residences exclusively occupied the Property from at least 1893 until 1925, when Building A was
constructed on the southern half of the Property. In 1930, a refueling facility was constructed on the
northwest corner of the Property and was reportedly equipped with several underground storage tanks
and two dispenser islands. Building additions were constructed to the north between 1947 and 1966.
Building B was constructed in the northeast portion of the Property as an addition to Building A in 1947
and operated initially as a parking garage and automotive repair facility. Four 6,000-gallon underground
storage tanks containing heating oil in association with the boiler system were installed beneath
Building A in 1947. Building C was constructed on the northwest portion of the Property in 1966. The
1930-vintage gasoline service station was demolished the same year. Building C housed laundry
operations, a garage, and offices. A fuel dispenser with as many as three underground storage tanks was
constructed on the northeast portion of the Property between 1947 and 1966.

Building plans indicate that dry cleaning was conducted on the Property as early as 1966. According to
reports by others, dry cleaning machines operated on the western portion of Building A in 1978 and
reportedly leaked solvents into the subsurface. The dry cleaning machines were no longer present on
the Property by 1990. In 1986, Building B was redeveloped as a wastewater treatment facility for the
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EXECUTIVE SUMMARY (CONTINUED)

commercial laundry operations, and several aboveground storage tanks containing acids, caustics,
polymers, sludge, and water were installed. Waste material derived from the wastewater treatment
facility was either directly discharged through the sewer system or conveyed into a disposal container to
the north of Building B. In the mid-1990s, commercial laundry operations ceased, the wastewater
treatment system was removed, and the buildings were leased to various tenants, including several
automotive repair shops, a bakery, and a car rental office.

The results of previous subsurface investigations and the remedial investigation conducted at the Site
suggest that the chlorinated solvent impacts confirmed in soil and groundwater beneath the Site are the
result of a release from the laundry and dry cleaning facility that operated on the Property from 1925
through 1995. Historical building plans indicated that the bulk of the dry cleaning operations were
conducted in Building A, with piping leading from the dry cleaning machines to the sumps in the boiler
room on the western portion of Building A. Consistent with this information, the highest concentrations
of chlorinated solvents are located near Building A in the west-central portion of the Property.

The high concentrations of tetrachloroethylene in soil and groundwater are inferred to be evidence of a
release from the former dry cleaning facility that operated on the Property. Concentrations of
tetrachloroethylene and associated chemicals of concern in the soil decrease rapidly upgradient of the
source area and are carried through advective transport downgradient of the source area. Vertical
distribution of solvent-contaminated soil is limited in large part by the presence of a layer of hard silt
that underlies the Property at elevations between -5 and 5 feet above sea level (i.e., 35 to 45 feet below
ground surface). The majority of the solvent mass is held up by the silt layer; the remaining soil
contamination extends up to 80 feet below ground surface.

As with the solvent-contaminated soil, the bulk of the solvent contamination in groundwater remains
above the hard silt layer underlying the Property. The highest concentrations of chlorinated solvents
have been detected within the shallow and intermediate water-bearing zones, with relatively low levels
detected in the deep water-bearing zone. The elevated concentrations of chlorinated solvents detected
in groundwater collected from the deep water-bearing zone consistently drop during subsequent
sampling events.

The lateral distribution of tetrachloroethylene is consistent with groundwater flow direction.
Tetrachloroethylene in groundwater extends from the Property downgradient to 9" Avenue North. The
lateral distribution of chlorinated solvent contamination is bound to the north by monitoring wells
MW102, MW123, MW124, and MW126; to the west by monitoring wells MW112 and MW117; and to
the south by monitoring well MW118. The eastern extent of the plume appears to end approximately
450 to 500 feet east of the Property based on the relatively low concentrations of vinyl chloride
detected in monitoring wells MW113 and MW115, although a secondary source appears to be present
based on the dramatic increase of vinyl chloride concentration detected in monitoring well MW128.
Several historical land use practices in this area could have resulted in a release of chlorinated solvents
to the subsurface associated with this secondary source.

Concentrations of petroleum hydrocarbons exceed their respective cleanup levels in soil and
groundwater samples collected on the northern portion of the Property and within the 8™ Avenue North
right-of-way. The petroleum contamination is attributed to the historical operation of refueling facilities
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EXECUTIVE SUMMARY (CONTINUED)

on the Property and on the east-adjoining properties. The petroleum hydrocarbon contamination
appears vertically limited to the shallow and intermediate water-bearing zones. The lateral distribution
of petroleum contamination in soil and groundwater is bound to the west by monitoring well W-MW-04,
to the north by monitoring wells MW125 and MW-9, to the east by monitoring well MW121, and to the
south by monitoring well W-MW-02.

Based on the results of the remedial investigation and completion of a conceptual site model, the
feasibility study was conducted to develop and evaluate cleanup action alternatives that would facilitate
selection of a final cleanup action for the Site in accordance with Part 350(8) of Chapter 340 of Title 173
of the Washington Administrative Code.

The three following cleanup alternatives, all incorporating electrical resistance heating and soil vapor
extraction, were developed and evaluated in the course of the feasibility study:

= Cleanup Alternative 1—Electrical Resistance Heating/Soil Vapor Extraction, Excavation of Sail,
and In Situ Reductive Dechlorination of Groundwater

= Cleanup Alternative 2—Electrical Resistance Heating/Soil Vapor Extraction, Excavation of Soil,
and In Situ Chemical Oxidation of Groundwater

= Cleanup Alternative 3—Electrical Resistance Heating/Soil Vapor Extraction, Excavation of Soil,
and Permeable Reactive Barrier Wall for Groundwater

Based on the results of the feasibility study, Cleanup Alternative 1, Electrical Resistance Heating/Soil
Vapor Extraction, Excavation of Soil with In Situ Reductive Dechlorination of Groundwater is the
recommended alternative for the Site because it ranks comparatively high in environmental benefit and
is both technically feasible and cost effective. Cleanup Alternative 1 satisfies requirements of the
Washington State Model Toxics Control Act and significantly reduces risk from contamination to the
maximum extent practicable by using in situ treatment to reduce groundwater contamination within the
active groundwater treatment area to reach the proposed cleanup levels within a reasonable
restoration time frame.

This Cleanup Action Plan has been prepared based on the results of the feasibility study and presents
the methods proposed to remediate the contaminated soil and groundwater beneath the Site.

The Cleanup Action Plan focuses on remediating the source area via operation of a 37,943-square-foot
electrical resistance heating system within the high contaminant concentration areas, followed by in situ
reductive dechlorination to treat the residual contaminant plume. The system will include 165
electrodes that will heat the subsurface to approximately 100 degrees Celsius and convert the dissolved
contaminants to the vapor phase for subsequent recovery by vapor extraction. It is anticipated that the
system will operate for approximately 4 months or until the groundwater concentrations reach 5 parts
per million. After remediation levels for groundwater have been met, the electrical resistance heating
system will be decommissioned and the amendment injection system completed. Approximately 210
injection wells will be utilized to distribute an edible oil substrate to treat the residual solvent plume. A
component of the amendment injection system will include a biological barrier wall on the eastern and
southern Property boundaries to prevent further migration of chemicals of concern in groundwater at
elevated concentrations.
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EXECUTIVE SUMMARY (CONTINUED)

Following treatment and part of the planned redevelopment, the Property will likely be excavated from
lot-line to lot-line to remove the soil within the vadose zone (approximately 30 to 40 feet North
American Vertical Datum of 1988) that contains concentrations of petroleum hydrocarbon and solvents
above their applicable cleanup levels. It is anticipated that approximately 32,000 tons of soil will be
removed from the Property for off-site disposal. Upon completion of the electrical resistive heating,
injection remediation, and redevelopment excavation, it is anticipated that soil and groundwater
beneath the Property will be compliant with Washington State Model Toxics Control Act within a
reasonable restoration time frame. This aggressive source area treatment will immediately reduce
threats to human health and the environment and will contribute significantly to the future cleanup of
the Site.

It is anticipated that the groundwater plume south of Roy Street and east of 8™ Avenue North would be
addressed by natural attenuation. The treatment of the source zone with electrical resistance heating
and soil vapor extraction, excavation of vadose zone soil, and the in situ groundwater treatment on the
Property would significantly reduce the concentrations in groundwater beneath the Property and Site.
Primary and secondary lines of evidence will be used to evaluate whether natural attenuation is
occurring in the groundwater south of Roy Street and east of 8" Avenue North. Primary lines of
evidence will include analytical data that define a contaminated groundwater plume as shrinking, stable,
or expanding for the chemical of concern (trend analyses and isoconcentrations maps). Secondary lines
of evidence for natural attenuation will include the evaluation of geochemical indicators (dissolved
oxygen, oxidation-reduction potential, pH, alkalinity, nitrate, total manganese, ferric and ferrous iron,
sulfate, methane, ethene, ethane, chloride, and fatty acids) for naturally occurring biodegradation and
estimates of natural attenuation rates and biodegradation capacity. Currently, preliminary evidence
indicates that biodegradation is occurring in off-Property wells based on the presence of
tetrachloroethylene degradation products. Should natural attenuation prove insufficient in remediating
off-Property groundwater, approximately 125 contingency injection wells, located within the alley
between 8" and 9™ Avenue North, and within 9™ Avenue North, would be installed to distribute an
edible oil substrate to treat the residual solvent plume.

Performance and confirmational soil and groundwater monitoring will be conducted at the proposed
compliance points following the completion of the cleanup action. Groundwater monitoring will
continue until four consecutive quarters of compliant groundwater samples have been collected, at
which time Frontier Environmental Management, LLC will request a No Further Action determination for
the Site.

This executive summary is presented solely for introductory purposes, and the information contained in
this section should be used only in conjunction with the full text of this report. A complete description of
the project, Site conditions, investigation results, cleanup action objectives, implementation of the
selected cleanup action, and associated compliance monitoring is contained within this report.
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Cleanup Action Plan

1.0 INTRODUCTION

On behalf of Frontier Environmental Management, LLC (FEM), SoundEarth Strategies, Inc. (SoundEarth)
has prepared this Cleanup Action Plan (CAP) for the 700 Dexter Property located at 700 Dexter Avenue
North in Seattle, Washington (the Property). The location of the Property is shown on Figure 1. This CAP
was developed to meet the requirements of a CAP as defined by the Washington State Model Toxics
Control Act (MTCA) Regulation in Part 380 of Chapter 340 of Title 173 of the Washington Administrative
Code (WAC 173-340-380). In accordance with WAC 173-340-120(4)(a) and 173-340-350(6), FEM has
performed a remedial investigation (RI) sufficient to define the extent of contamination and characterize
the Site (defined below) for the purpose of developing and evaluating cleanup action alternatives
summarized in the Feasibility Study Report (FS Report) prepared by SoundEarth (2013b) and detailed in
this CAP.

The Site is defined by the full lateral and vertical extent of contamination that has resulted from the
former operation of a commercial laundry, dry cleaning facility, and gasoline service stations on the
Property. Based on the information gathered to date, the Site includes soil, soil vapor, and/or
groundwater contaminated with gasoline-, diesel-, and oil-range petroleum hydrocarbons (GRPH, DRPH,
and ORPH, respectively); tetrachloroethylene (PCE); trichloroethylene (TCE); vinyl chloride; and/or cis-
1,2-dichloroethylene (cis-1,2-DCE) beneath the Property and portions of the south- and east-adjoining
properties, as well as beneath the 8”‘, 9th, and Westlake Avenues North and Valley, Roy, and Broad
Streets right-of-ways (ROWs; Figure 2).

11 DOCUMENT PURPOSE AND OBJECTIVES

The purpose of this CAP is to satisfy the specific requirements of MTCA in accordance with WAC
173-340-380, 173-340-400, and 173-340-410. The CAP presents historical information regarding the
source and extent of impacts beneath the Site and outlines the proposed plan to address the impacts
that remain beneath the Site.

This CAP is organized into the following sections:

= Section 2.0, Background. This section provides a description of the Site features and location; a
summary of the current and historical uses of the Site and adjoining properties; and a
description of the Site’s environmental setting, including the local meteorology, geology, and
hydrology.

= Section 3.0, Previous Environmental Investigations. The text for this section, which provides a
summary of previous investigations, the cleanup action, and the R, is included as Appendix A of
this CAP.

= Section 4.0, Remedial Investigation. This section provides a description of the Rl field work
program conducted at the Site in 2013 and 2014, including a summary of the pre-field activities,
scope of work, results, a data validation review.

= Section 5.0, Conceptual Site Model Summary. This section provides a conceptual understanding
of the contaminant distribution beneath the Property derived from the results of the historical
research and the subsurface investigations. Included is a discussion of the confirmed and
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suspected source areas, the chemicals of concern (COCs), media of concern, contaminant fate
and transport, and the potential exposure pathways.

Section 6.0, Technical Elements. This section presents the remedial action objectives (RAOs),
applicable or relevant and appropriate requirements (ARARs), COCs, media of concern,
development of the cleanup standards, and points of compliance.

Section 7.0, Selected Cleanup Action. This section describes the components of the cleanup
action, including the cleanup action implementation documents, engineering design
components, and construction activities for the Site. In addition, it provides a management plan
that describes the steps necessary in the event that previously unidentified contamination or
underground storage tanks (USTs) are encountered during excavation activities.

Section 8.0, Cleanup Action Implementation Plan. This section provides a description of the
cleanup action components that will be implemented in order to remediate soil and
groundwater containing concentrations of COCs exceeding the cleanup levels beneath the Site.

Section 9.0, Compliance Monitoring. This section describes the protection, performance, and
confirmational monitoring that will be conducted as part of the cleanup action.

Section 10.0, Documentation Requirements. This section describes the documentation to be
provided as part of the cleanup action, and it includes a discussion of document management,
waste disposal tracking, and compliance reports.

Section 11.0, Limitations. This section discusses document limitations.

Section 12.0, Bibliography. This section lists the references used to prepare this document.

BACKGROUND

This section provides a description of the Site features and location; a summary of historical Site use;
and a description of the local geology, hydrology, and land use pertaining to the Site. Historical
documentation referenced in this section is provided in the Remedial Investigation Report (Rl Report),
prepared by SoundEarth (SoundEarth 2013a).

2.1

SITE LOCATION AND DESCRIPTION

The Site is defined by the extent of contamination caused by the releases of hazardous substances at the
Property, as summarized in Section 1.0, above. The Property and adjoining properties, including the
ROWs, affected by the release(s) from the Property are described in the following subsections and
presented on Figure 2.

2.1.1 The Property

The Property is comprised of a single tax parcel (King County parcel number 224900-0285) that
covers approximately 61,440 square feet (1.4 acres) of land in the South Lake Union
neighborhood of Seattle, Washington. The Property is listed at 700 Dexter Avenue North.
American Linen Supply Company currently owns the Property (King County iMAP 2013a).

The on-Property buildings were demolished in February and March 2013. The Property was
formerly improved with a building with four additions, including the following: the original 1925-
vintage, single-story building with basement and mezzanine (Building A) in the southeastern
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portion of the Property; a 1947-vintage, single-story masonry garage (Building B) in the
northeast portion of the Property; a 1947-vintage, one-story addition with basement and
mezzanine in the southwestern portion of the Property; and a 1966-vintage, one-story concrete
building with basement and mezzanine in the northwestern portion of the Property (Building C).

Building A was reportedly heated by a natural-gas-fueled hot water furnace. Potable water and
sewer services are not currently provided to the Property. However, according to the earliest
side sewer cards of the Property maintained by the Seattle Engineering Department, the
sanitary sewer was connected to the Property in 1925. Seattle City Light provides electricity to
the Property. No waste disposal services are currently provided to the Property.

The former Property improvements are presented in plan view on Figure 3.

2.1.2 South-Adjoining Property

The south-adjoining property is located to the south of Roy Street and consists of two tax
parcels (King County parcel number 224900-0080 and 224900-0055), which are bisected by the
Broad Street ROW underpass. The parcels cover approximately 27,250 square feet (0.63 acres)
of land. The property is currently being utilized as a parking and storage lot for the Mercer
Corridor Project. The south-adjoining property is owned by Seattle Department of
Transportation (SDOT).

2.1.3 East-Adjoining Properties

The east-adjoining properties include the tax parcels bounded by 8th and Westlake Avenues
North to the west and east, respectively, and by Aloha and Roy Streets to the north and south,
respectively. The descriptions of the parcels located within the east-adjoining properties are
summarized below.

2.1.3.1 800 Roy Street Parcel

The parcel listed at 800 Roy Street adjoins the Property to the east, beyond the 8" Avenue
North ROW. The 800 Roy Street parcel consists of a single tax parcel (King County parcel number
408880-3530) that covers approximately 67,025 square feet (1.54 acres) of land. A 1926-vintage,
one-story warehouse with a basement building occupies the southern half of the property. An
asphalt-paved parking lot with storage structures is located to the north of the building. Seattle
City Light currently owns the property and operates it as a maintenance facility for its vehicles
and equipment. A self-pay parking lot occupies the northern portion of the parcel.

2.1.3.2 701-753 9'" Avenue North Parcels

To the east of 800 Roy Street is an alley, beyond which are four tax parcels listed as 701, 739,
and 753 9™ Avenue North (King County parcel numbers 408880-3565, 408880-3440, 408880-
3485, and 408880-3435). The four parcels collectively cover approximately 65,827 square feet
(1.51 acres) of land. From south to north, the tax parcels are currently owned by Buca Inc., 3D
Properties, Double M Properties LLC, and 9" & Aloha LLC.

From south to north, the 701-753 9" Avenue North parcels are currently improved with three
masonry buildings: one 1922-vintage, one-story building; one 1924-vintage, two-story building;
and one 1955-vintage, one-story building. The parcels are occupied by Buca di Beppo restaurant,
Ducati motorcycle dealership and service facility, Maaco Auto Body facility, and a landscape
architecture office.
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2.1.3.3 900 Roy Street and 707-731 Westlake Avenue North Parcels

To the east of the Property across 9" Avenue North are three tax parcels listed as 900 Roy
Street, 707 Westlake Avenue North, and 731 Westlake Avenue North (King County parcel
numbers 408880-3495, 408880-3500, and 408880-2510). The parcels collectively cover
approximately 38,911 square feet (0.89 acres) of land. The parcels are currently owned by SDOT,
Pacific Properties Northwest LLC, and Kenney Family Properties LLC.

From south to north, the 900 Roy Street and 707 and 731 Westlake Avenue North parcels are
currently improved with three masonry buildings: one 1941-vintage, one-story building; one
1914-vintage, two story building; and one 1921-vintage, two-story building. They are currently
occupied by Urban City Coffee, Tap Plastics, People’s Bank, Trago restaurant, RoRo’s Barbeque
restaurant, and World’s Sports Grill.

2.1.4 Affected Rights-of-Way

The affected ROWs within the Site include portions of Valley, Roy, and Broad Streets and Sth, 9th,
and Westlake Avenues North (Affected ROWSs), maintained by the City of Seattle. According to
City of Seattle’s Arterial Classifications Zoning Map, Roy Street is zoned as a minor arterial from
Dexter to 9™ Avenue North and as a principal arterial from 9™ Avenue North eastward. Broad
Street and Westlake Avenues North are also zoned as principal arterials. Valley Street and g
Avenue North are zoned as access streets. According to SDOT'’s traffic flow maps from 2011,
principal arterials within the Site receive an annual average daily traffic of between 23,900 and
35,100 vehicles.

2.2 LAND USE HISTORY OF THE SITE

The historical usage of each affected property, as defined in Section 2.1, is briefly summarized in the
following subsections. A more detailed discussion, as well as selected aerial photographs, available King
County Archived Records, City of Seattle archived building permit files, and files provided by the former
Property owner are provided in the Rl Report (SoundEarth 2013a). Relevant historical features of the
Property and affected Properties and ROWs within the Site are depicted on Figures 3 through 7.

2.2.1 The Property

Residences exclusively occupied the Property from at least 1893 until 1925, when Building A was
constructed on the southern half of the Property. In 1930, a refueling facility was constructed on
the northwest corner of the Property and was reportedly equipped with several USTs and two
dispenser islands. Building additions were constructed to the north between 1947 and 1966.
Building B was constructed in the northeast portion of the Property as an addition to Building A
in 1947 and operated initially as a parking garage and automotive repair facility. Four 6,000-
gallon USTs containing heating oil in association with the boiler system were installed beneath
Building A in 1947. Building C was constructed on the northwest portion of the Property in 1966.
The 1930-vintage gasoline service station was demolished the same year. Building C housed
laundry operations, a garage, and offices. A fuel dispenser with as many as three USTs was
constructed on the northeast portion of the Property between 1947 and 1966. Building plans
indicate that dry cleaning was conducted on the Property as early as 1966. According to reports
by others, dry cleaning machines operated on the western portion of Building A in the 1978 and
reportedly leaked solvents into the subsurface. The dry cleaning machines were no longer
present on the Property by 1990. In 1986, Building B was redeveloped as a wastewater
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treatment facility for the commercial laundry operations, and several aboveground storage
tanks containing acids, caustics, polymers, sludge, and water were installed. Waste material
derived from the wastewater treatment facility was either directly discharged through the
sewer system or conveyed into a disposal container to the north of Building B. In the mid-1990s,
commercial laundry operations ceased, the wastewater treatment system was removed, and
the buildings were leased to various tenants, including several automotive repair shops, a
bakery, and a car rental office. Historical property features discussed below are also presented
on Figures 3 through 6.

2.2.2 South-Adjoining Property

Earliest records indicate that the south-adjoining property originally encompassed an entire city
block, bounded by Roy and Mercer Streets and Dexter and Vine (currently Sth) Avenues North to
the north, south, west, and east, respectively. The property was originally developed with
several residences. Between 1924 and 1930, a diagonal portion of the property was vacated,
most of the residences demolished, and Broad Street constructed. Two gasoline service stations
and auto repair shops were constructed on the property shortly thereafter. In 1950, a paint
manufacturer occupied the southeast portion of the property, and in 1956, additional portions
of the south-adjoining property were vacated, most of the aboveground structures were
demolished, and the Broad Street Underpass was constructed. The remaining portions of the
property were purchased by the City of Seattle in 1971, and the remaining aboveground
structures were demolished the following year.

2.2.3 East-Adjoining Properties

The historical usage of the affected parcels within the east-adjoining properties, as defined in
Section 2.1.3, is summarized in the following subsections.

2.2.3.1 800 Roy Street Parcel

The 800 Roy Street parcel was created by filling events conducted along the southern Lake
Union shoreline from the late 1800s until the 1920s. Several residences and rustic cabins
occupied the 800 Roy Street Parcel until 1926, when the existing warehouse was constructed.
The 800 Roy Street parcel operated as maintenance facility for vehicles and equipment by Puget
Sound Power and Light Co. (currently Seattle City Light). A garage located in the northern
portion of the building’s basement was used to repair, refuel, and wash vehicles. Transformer
testing was also performed in the basement. The northern half of the property was used as a
vehicle, transformer, fuel, and equipment storage area. Between 1944 and 1955, at least two
generations of fuel dispensers and associated USTs were installed on the northern portion of the
parcel. Two USTs were reportedly removed in 1993. Washington State Department of Ecology
(Ecology) records indicate the former operation of the former UST systems on the parcel
resulted in impacts to the subsurface. The property is currently undergoing cleanup activities.

2.2.3.2 701-753 9'" Avenue North Parcels

The 701-753 9™ Avenue North parcels were created by filling events along the southern Lake
Union shoreline in the early 1900s. According to historical records, the parcels remained
undeveloped until 1922, when an automotive sales showroom, sales, and service shop was
constructed on the southern half of the property and was operated by Mack International
Motor Truck Corporation. Between 1946 and 1950, three additional buildings were constructed
on the property and were occupied by an automotive welding factory, automotive repair shops,
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and general retail. As many as four USTs containing waste oil, heating oil, and gasoline were
installed beneath the parcels. Ecology and City of Seattle Engineering records indicate that four
USTs were removed from the parcels. By 1980, the buildings on the parcels were primarily
occupied by automotive dealerships and retail tenants. Impacts to soil were confirmed in 1992
when three of the USTs, located in the northernmost parcel, were removed. In 1996, Maaco
Auto Body facility started operating out of the central portion of the property and installed a
flammable liquids storage room and a spray paint booth.

2.2.3.3 900 Roy Street and 707-731 Westlake Avenue North Parcels

The 900 Roy Street and 707-731 Westlake Avenue North parcels were created by filling events
along the southern Lake Union shoreline in the early 1900s. According to historical records, the
parcels remained undeveloped until 1914, when a one-story masonry building was constructed.
A laundry facility operated on the southern parcel in 1917, and by the 1930s it was replaced by a
gasoline service station and automotive repair shop. In 1921, a two-story masonry building was
constructed in the central parcel and was initially occupied by a lithograph manufacturer and
later by a sheet metal fabrication and painting shop. In 1941, the retail gasoline station was
replaced and continued operating as an automotive repair shop until at least the 1960s. By
1969, the buildings were occupied by an automotive sales and repair facility. Between 1990 and
2011, all three buildings were remodeled and changed in use from industrial use to food service,
retail, and/or residential. Multiple USTs were installed beneath the parcels and were used to
store heating oil, waste oil, and fuel.

2.2.4 Affected Rights-of-Way

Valley and Roy Streets and 8" Avenue North ROWs were constructed before 1893, the earliest
date of records available for review. Westlake Avenue North was constructed with planks on
piles over Lake Union by 1893. Cabins and small structures were present within these ROWs
until around 1905. By 1912, filling activities within Lake Union allowed for the expansion of 8"
Avenue North, the conversion of Westlake Avenue North from planks to terrestrial material, and
the construction of 9" Avenue North. The affected portion of Broad Street, bisecting the south-
adjoining property, was constructed by 1917. The Affected ROWs were all paved by 1937.
Between 1953 and 1958, the Broad Street ROW was expanded and the Broad Street Underpass
was constructed, which required excavation of soil, abandonment or rerouting of existing
utilities, and dewatering. Between 1985 and 2002, major tunneling activities were conducted as
part of the Denny Way Combined Sewer Overflow (CSO) and Mercer Street Tunnel project.
Large-diameter utilities were installed beneath Broad and Roy Street ROWSs. In 2011, the ot
Avenue North sewer line was replaced.

2.3 FUTURE LAND USE
American Linen Supply Company is currently engaged in a purchase and sale agreement with Frontier

Renewal, a title holder and sister company to FEM.

FEM specializes in comprehensive environmental risk management and is overseeing the execution of
the remediation of both the Property and the Site. The most recent development plans for the Property
include a scientific research campus with underground parking.

2.4 ENVIRONMENTAL SETTING

This section provides a summary of the environmental setting of the Site.
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2.4.1 Meteorology

Climate in the Seattle area is generally mild and experiences moderate seasonal fluctuations in
temperature. Average temperatures range from 40s in the winter to the 60s in the summer. The
coldest month of the year is January, which has an average minimum temperature of 36.00
Fahrenheit (°F), while the warmest month of the year is August, which has an average maximum
temperature of 74.90 °F.

The annual average precipitation in the Seattle area is 38.25 inches; the wettest month of the
year is December, when the area receives an average precipitation of 6.06 inches (IDcide 2013).

2.4.2 Topography

The Site and vicinity lie within the Puget Trough or Lowland portion of the Pacific Border
Physiographic Province. 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—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 North American Vertical Datum of 1988 (NAVD88). 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 Site is located on a topographically low-lying area within the South Lake Union
Neighborhood of Seattle. Elevations range from 80 feet (northwest corner of the Property) to 60
feet (southeast corner of the Property) NAVD88 and slopes east-northeast toward Lake Union
(King County 2013). Lake Union is located approximately 0.1 miles to the east of the Property,
and Elliot Bay is located approximately 1 mile to the southwest of the Property (USGS 1983).

2.4.3 Groundwater Use

According to the Ecology Water Well Logs database (Ecology 2012), two water supply wells are
located at 100 Fourth Avenue North, approximately 0.5 miles southwest of the Site. The two
supply wells were installed on the property owned by Fisher Broadcasting in 1999 and 2001. The
wells were drilled to depths of 148 and 155 feet below ground surface (bgs). Each well was
fitted with 10 feet of screen from the well bottom. These water supply wells reviewed in
Ecology’s database encountered static water levels between 77 and 80 feet bgs, but appear
hydrologically upgradient from the water-bearing zones encountered in the monitoring wells
installed at the Site. The purpose of the wells is unknown, but it is unlikely that they are used as
a potable water source.

Seattle Public Utilities (SPU) provides the potable water supply to the City of Seattle. SPU’s main
source of water is derived from surface water reservoirs located within the Cedar and South
Fork Tolt River watersheds (City of Seattle 2014). 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 Site (King County IMAP 2013b).

SoundEarth Strategies, Inc. 7 January 31, 2014



Draft — Issued for Ecology Review

2.5 GEOLOGIC AND HYDROGEOLOGIC SETTING

The following sections summarize the regional geology and hydrogeology in the Site vicinity, as well as
the geologic and hydrogeologic conditions encountered beneath the Site.

2.5.1 Regional Geology and Hydrogeology

According to The Geologic Map of Seattle—A Progress Report (Troost et al. 2005), the surficial
geology in the vicinity of the Site consists of deposits corresponding to the Vashon Stade of the
Fraser Glaciation and pre-Fraser glacial and interglacial periods. In the immediate Site vicinity,
surficial deposits have been mapped as anthropogenic fill, Vashon-age recessional sand, glacial
till, ice-contact deposits, advance sand deposits, pre-Fraser Olympia beds, and pre-Fraser
undifferentiated glacial and nonglacial deposits (Troost et al. 2005).

Near-surface deposits in developed areas with associated regrading and reclamation have been
deposited with anthropogenic fill, which may include reworked native near-surface deposits
mixed with organic materials and debris. Fill thicknesses in such areas can exceed 30 feet.

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, and
underlie the fill material. 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 (Troost
and Booth 2008, 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 glacial and nonglacial origin. In general, deposits from older
interglacial and glacial periods are similar to deposits from the most recent glacial cycle because
of similar topographic and climactic conditions (Troost and Booth 2008).

Often difficult to distinguish from, but frequently found within and below similar depth intervals
as, the pre-Fraser deposits, Vashon glacial advance sand deposits consist of very dense sand
with variable gravel contents and generally little fines, with local interbeds or inclusions of fine-
grained deposits, particularly near the upper and lower contacts of the formation. The deposits
can be massive or bedded, and are locally at least 200 feet thick (Troost et al. 2005).

The Vashon ice-contact deposits in the vicinity of the Site 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 silt with gravel. The outwash
consists of sand and gravel, with variable amounts of silt (Troost et al. 2005).

The Vashon recessional outwash deposits in the vicinity of the Site are generally discontinuous
and consist of loose to very dense layered sand and gravel, which are generally well sorted
(poorly graded). Layers of silty sand and silt are less common. The Vashon recessional lacustrine
deposits consist of layered silt and clay, 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 (Troost et al. 2005).

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 with fine-
grained units that function as aquitards (Vaccaro et al. 1998). Above local or regional water
table aquifers, discontinuous perched groundwater may be present in coarse-grained intervals
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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 and
Lake Union. Vertical hydraulic gradients are typically upward near the major surface water
bodies, and downward inland (Floyd Snider McCarthy Team 2003, Vaccaro et al. 1998).

2.5.2 Site Geology

Based on the results of the investigations summarized in later sections of this report, subsurface
soil beneath the site consists primarily of anthropogenic fill locally mantling recent lacustrine
deposits, Vashon-age glacial deposits, and possible pre-Fraser glacial deposits. The locations of
the borings and wells advanced at the Site are shown in Figure 8. Cross sections depicting
subsurface soil characteristics and geologic units encountered in the explorations are presented
as Figures 9 and 10.

The subsurface soil beneath the Site is interpreted to consist of the following geologic units,
from youngest to oldest: artificial (anthropogenic) fill, post-Vashon lacustrine deposits, Vashon
glacial till or Vashon age ice-contact deposits, and advance sand deposits and glacial till or drift
of either Vashon age or pre-Fraser age. These units are described in detail in the Rl Report
(SoundEarth 2013a).

Beneath the Property, a distinctive, very hard, silt-rich layer was consistently encountered at
elevations between -5 and 5 feet NAVD88 (i.e., 35 to 45 feet bgs) and appeared to act as a
confining layer (Figure 9). This geologic interface played an important role in the design of the
on-Property remedy since it appears to have significantly reduced vertical contaminant mass
distribution; the majority of the contaminant mass is held up by this silt-rich layer.

2.5.3 Site Hydrology

Shallow groundwater was encountered at various depth intervals at the Site, with a series of
discontinuous water-bearing zones that extend down to the top of the deep glacial outwash
deposits. Groundwater flow within the upper glacial deposits varies in response to the lateral
and vertical variability within the heterogeneous glacial sediments underlying the fill materials.
The conceptual groundwater model developed for the Site is depicted on Figure 11 and consists
of the following four units:

= A shallow water-bearing zone comprised of fill, lacustrine deposits, and weathered
and unweathered glacial deposits.

=  An intermediate water-bearing zone comprised of dense to very dense
heterogeneous glacial deposits (i.e., ice-contact deposits, till, and/or subglacial
meltout till) that appear to function as a leaky aquitard.

= A deep outwash aquifer comprised of glacial outwash deposits encountered
beneath the intermediate water-bearing interval.

= A Jower aquitard comprised of very dense, fine-grained glacial drift deposits
underlying the deep outwash aquifer.

The depths and thicknesses of the hydrologic units vary throughout the Site. The shallow water-
bearing zone is unconfined and consists of perched groundwater and the local water table. The
heterogeneous glacial deposits underlying the shallow water-bearing zone form a leaky aquitard
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that overlies the confined deep outwash aquifer. The intermediate water-bearing zone consists
of the multiple coarser-grained saturated intervals exhibiting semiconfined to confined hydraulic
conditions within the finer-grained deposits that comprise the leaky aquitard. As shown on
Figures 9 and 10, the physical characteristics and discontinuous nature of the sediments
comprising the intermediate water-bearing zone result in some degree of hydraulic connection
to the underlying deep outwash aquifer that could allow transport of chlorinated solvents from
the intermediate water-bearing zone to the deep water-bearing zone.

Based on data collected to date, groundwater within the shallow water-bearing zone, the
intermediate water-bearing intervals, and the deep outwash aquifer flows primarily in a general
eastward direction. Groundwater levels measured on January 6, 2014, indicate that nearby
construction dewatering, located at the southeast corner of 9™ Avenue North and Broad Street,
has resulted in some localized changes to the groundwater flow direction. Water level
measurements indicated downward vertical gradients within the intermediate water-bearing
zone, as well as between the intermediate water-bearing zone and the deep outwash aquifer.
The vertical gradients between the intermediate water-bearing zone and the deep outwash
aquifer decrease from west to east toward Lake Union. The following subsections summarize
the physical and hydraulic characteristics of the hydrostratigraphic units.

2.5.3.1 Shallow Water-Bearing Zone

The shallow water-bearing zone was encountered at depths of about 10 to 20 feet bgs (about 20
to 30 feet NAVD88). The shallow water-bearing zone often consists of localized perched
groundwater conditions that appear to grade into a more extensive local water table aquifer
that overlies lacustrine sediments and finer-grained dense glacial materials. In some areas, the
shallow water-bearing zone appears to be in direct hydraulic continuity with the upper water-
bearing interval(s) of the underlying intermediate water-bearing zone.

Beneath most of the Property and in explorations located east of the Property, the shallow
water-bearing zone is present within or at the base of anthropogenic fill soils and/or weathered
glacial sediments, and it is underlain by unweathered dense fine-grained glacial deposits or
recent lacustrine sediments. Beneath the western portion of the Site, an unweathered layer of
dense glacial deposits consisting of ice melt deposits, glacial till, or subglacial meltout till
underlies the shallow water-bearing zone. The thickness and hydraulic characteristics of the
shallow water-bearing zone vary beneath the Site. Based on the limited saturated thickness and
varying depths of saturated soil, the shallow water-bearing zone beneath the western portion of
the Site is characteristic of perched groundwater conditions, and is typically less than 10 feet
thick. East of the Property, the shallow water-bearing zone appears to form a more continuous
local water table aquifer ranging in thickness from about 10 to 20 feet, with an elevation that
approaches the Lake Union water surface elevation.

Based on water level measurements obtained from the wells completed in this unit,
groundwater flow directions vary over relatively short distances, ranging from a northeast to
east direction beneath and adjacent to the Property. This variability in flow direction is likely the
result of the varying thickness and physical characteristics of the fill material relative to the
underlying weathered and unweathered glacial deposits.
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2.5.3.2 Intermediate Water-Bearing Zone

Underlying the shallow water-bearing zone is a relatively thick sequence of very dense
heterogeneous glacial deposits with multiple layers of saturated, coarse-grained intervals
interbedded with fine-grained, very dense layers of silt and sandy silt. This thick sequence of
discontinuous to semicontinuous layers and lenses of dense glacial deposits is identified as the
intermediate water-bearing zone (Figure 11). The intermediate water-bearing zone appears to
function primarily as a leaky aquitard overlying the deep outwash aquifer.

Sand and silty sand intervals within this sequence of ice melt deposits, glacial till, and/or
subglacial meltout till comprise multiple water-bearing intervals within the intermediate water-
bearing zone. The water-bearing intervals within this sequence vary in depth, thickness, and
lateral extent, and are often overlain and underlain by damp to moist, fine-grained deposits that
function as localized aquitards. Groundwater levels for wells completed in the intermediate
water-bearing zone indicate confined hydraulic conditions for the coarser-grained water-bearing
intervals.

As shown in Figure 11, the intermediate water-bearing zone decreases in thickness from west to
east beneath the Site. This water-bearing zone extends from about 25 to 90 feet bgs (-50 to 15
feet NAVD88) beneath and in the vicinity of the Property. Beneath 9™ Avenue North, however,
the intermediate water-bearing zone appears to be less than about 15 feet thick (Figure 11). The
intermediate water-bearing interval also appears to decrease in thickness toward the south.

The intermediate water-bearing zone was divided into two depth intervals designated as
Intervals A and B based on the depths of several of the monitoring wells installed prior to the RI
field work. Interval A corresponds to monitoring wells completed with well screen depths
ranging from approximately 35 feet to 45 feet bgs, and Interval B corresponds to monitoring
wells completed with deeper well screens to maximum depths of about 80 feet bgs beneath the
Property. Data obtained during earlier monitoring events indicate that groundwater flows in a
general west to east direction toward Lake Union, with a slight shift to an east to southeast
direction in the vicinity of 9th Avenue North. When measurements were taken on March 29,
2013, the average hydraulic gradient for this intermediate water-bearing zone near the Property
was 0.024 feet per foot (ft/ft) and decreased to about 0.005 ft/ft in the vicinity of 9™ Avenue
North. This appears to correspond to the decreasing thickness of the intermediate water-
bearing zone in this area of the Site. Contour maps generated during the March 29, 2013,
monitoring event can be found in the Rl Report (SoundEarth 2013a).

Figure 12 presents the groundwater contour map for wells completed within intermediate
water-bearing zone Interval A based on water level measurements obtained January 6, 2014.
Based on this data, groundwater flows in a general west to east direction, shifting to a
northwest to southeast direction towards the southeast-adjacent property. The average west to
east hydraulic gradient for the intermediate water-bearing interval was 0.04 ft/ft in January
2014. The hydraulic gradient near the Property was 0.015 ft/ft and increased to 0.04 ft/ft closer
to the active dewatering site discussed above; groundwater elevations appear to be significantly
influenced by this active dewatering.

Groundwater levels obtained from wells completed in other depth intervals within the
intermediate water-bearing zone indicated a general easterly flow direction. However, the
resulting data did not indicate a consistent trend in groundwater flow direction or gradients.
This is probably the result of the varying lithologies and hydraulic characteristics of the
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discontinuous saturated intervals intersected by the wells screened at these greater depth
intervals.

Water level data collected to date indicates that seasonal fluctuations range from about 2 to 3
feet in individual wells completed in the intermediate water-bearing zone (Table 1).

Data obtained from slug tests conducted at the Property in 2013 indicate a wide range of
hydraulic conductivities for the saturated intervals within the intermediate water-bearing zone.
Hydraulic conductivities ranging from about 0.021 to 63 feet per day (ft/day) were estimated
from slug tests completed in the intermediate water-bearing zone wells. This range of estimated
hydraulic conductivities corresponds to the range of saturated sediments (dense sandy silt to
sand) intersected by individual well screen intervals. Slug test methods and results are
summarized in Appendix D of the Rl Report (SoundEarth 2013a).

Based on the results of the slug test analyses, estimated groundwater seepage velocities
averages about 0.61 ft/day in wells completed in silty sand and sand intervals between the
Property and the alley located adjacent to the east of the Property. The lower hydraulic
gradients measured between the alley and 9" Avenue North result in a lower average
groundwater seepage velocity of about 0.4 ft/day in this area of the Site. The lowest estimated
groundwater seepage velocity of 0.002 ft/day was estimated for well W-MWO01, which appears
to correspond to the hydraulic characteristics of the sandy silt intervals frequently encountered
in the lower 20 to 30 feet of the intermediate water-bearing zone.

2.5.3.3 Deep Outwash Aquifer

The deep outwash aquifer is comprised of the glacial outwash deposits underlying the
heterogeneous glacial deposits that form the intermediate water-bearing zone. This aquifer is
encountered in explorations throughout the South Lake Union/East Queen Anne Hill area and is
often referred to as the outwash aquifer. The deep outwash aquifer is a confined aquifer within
the vicinity of the Property, with a thickness ranging from about 25 to 45 feet. It extends from
about 90 to 125 feet bgs (-50 to -85 feet NAVD88) beneath the Property. As shown in Figure 11,
the deep outwash aquifer is encountered at shallower depths (about 55 feet bgs) and appears
to increase in thickness in the eastern portion of the Site towards 9™ Avenue North. Available
subsurface information for other properties located east of 9™ Avenue North indicates that this
trend continues, with the top of the outwash aquifer encountered at depths ranging from about
40 to 50 feet bgs. Groundwater elevation data collected prior to January 6, 2014, indicated that
groundwater flow is in a general east to southeast direction, with a relatively low average
hydraulic gradient of about 0.003 ft/ft. Previously collected data indicate seasonal water level
fluctuations in the aquifer ranging from about 1.5 to 2.5 feet.

Figure 13 presents the groundwater contour map for the deep outwash aquifer based on water
level measurements obtained January 6, 2014. Groundwater flow is in a general east to
southeast direction, and is influenced by the ongoing construction dewatering. To the south of
the Property, groundwater flows in a west to east direction toward the southeast-adjacent
property. Toward the northeast and the south of the Property the hydraulic gradient is relatively
low, at an average of 0.01 ft/ft. The hydraulic gradient increases towards the east-adjoining
property and the dewatering area to an average of 0.03 ft/ft.

The hydraulic conductivity of the deep outwash aquifer is estimated to range from about 4 to 54
ft/day based on slug test data obtained from monitoring wells MW104, MW105, and MW115.
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Groundwater seepage velocities for the deep outwash aquifer are estimated to average about
0.5 ft/day.

2.5.3.4 Lower Aquitard

Older glacial drift and/or glacial till sediments underlying the deep outwash aquifer were
encountered in several of the deeper monitoring well borings. These older glacial sediments are
comprised of very dense silt and silty sand, and appear to function as an effective aquitard
beneath the deep outwash aquifer. The thickness of the lower aquitard is unknown, although
samples obtained from the boring for well MW101 indicate that the aquitard is at least 25 feet
thick beneath the Property.

2.5.3.5 Hydraulic Connection to Lake Union

Groundwater elevations were analyzed along a general flowline from the Property toward the
southern edge of Lake Union to the northwest in March 2013. Water levels measured at the
Hiram M. Chittenden Locks ranged from 16.75 to 18.75 feet in elevation above mean sea level
(NAVD88) and are monitored by the Army Corps of Engineers Reservoir Control Center (US Army
Corps 2014), referenced as the Lake Washington gauge by the US Army Corps of Engineers.

The shallow water-bearing zone elevations graded from 35.31 in monitoring well R-MWS5 to
16.22 in monitoring well MW105, approximately 350 feet away from Lake Union. The
intermediate water-bearing zone elevations ranged from 25.54 in monitoring well MW107 to
16.71 in monitoring well MW116, approximately 340 feet away from Lake Union. The deep
water-bearing zone elevations graded from 16.90 in monitoring well MW104 to 15.99 in
monitoring well MW113, approximately 390 feet away from Lake Union. Groundwater in the
three water-bearing zones comes close to equilibrium as they approach Lake Union, potentially
making Lake Union a discharge point for the intermediate and deep water-bearing zones. Since
the groundwater elevations are less than 1 foot apart and within normal Lake Union water level
fluctuations, the time period Lake Union acts as a recharge source or discharge point to the
outwash aquifer is indeterminable based on the data available.

Groundwater contours from January 6, 2014, show strong influence from off-site pumping at a
property located between Broad street and Mercer street to the east of 9™ Avenue North. This
pumping has altered the normal groundwater flow direction from generally eastward to flowing
southeast toward the dewatering project. Transient conditions due to dewatering have lowered
the intermediate and deep water-bearing zones by approximately 5 to 8 feet.

Deep monitoring well MW123 is roughly 150 feet away from the southern edge of Lake Union.
The groundwater elevation in MW123 on January 6, 2014, was 11.82 feet in elevation. Lake
Washington surface elevation according to the Reservoir Control Center from the Army Corps of
Engineers was 16.76 feet elevation (NAVD88) on the same date (US Army Corps 2014),
approximately 5 feet higher than groundwater in MW123. The pumping influence on the
outwash aquifer supports that the outwash aquifer does not appear to discharge into Lake
Union. Recharge from Lake Union into the outwash aquifer is likely delayed due to both the high
pumping rate and the low permeability of the lake sediments.
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3.0 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

Between 1992 and 2012, several environmental investigations were conducted on the Site. A summary
of these investigations is attached to this report as Appendix A, while a more detailed discussion is
provided in the Rl Report (SoundEarth 2013a). Sample locations are presented in plan view on Figure 8.
Soil and groundwater analytical results are presented in plan and cross-sectional views on Figures 9 and
10 and Figures 14 through 19, and in Tables 2 through 12. For evaluation purposes, those concentrations
that exceed the current MTCA Method A or Method B cleanup levels for soil and groundwater are
presented in bold red font in the tables. The remainder of this report includes references to cleanup
levels; unless otherwise specified, these refer to the 2001 MTCA Method A or 2012 MTCA Method B
Cleanup Levels for Unrestricted Land Use for soil and groundwater.

4.0 REMEDIAL INVESTIGATION
In July, August, and December 2012; February, March, April, and December 2013; and January 2014,

SoundEarth conducted an Rl at the Site. The objectives of the Rl included the following:

= Addressing on-Property data gaps for chlorinated volatile organic compounds (CVOCs) in soil
and groundwater.

= Evaluating the lateral and vertical extent of soil and groundwater contamination both on and off
the Property.

= Comparing soil and groundwater results to those collected by Windward Environmental LLC
(Windward) to evaluate the drilling methodology and usefulness of their data.

= Collecting soil gas samples for the purpose of evaluating the vapor intrusion pathway
downgradient of the Property.

= Collecting sufficient data to conduct a feasibility study and ultimately develop a CAP for the Site.

4.1 PRE-FIELD ACTIVITIES
SoundEarth conducted the following pre-field activities for the RI:

=  Updated the existing health and safety plan for the Site in accordance with MTCA and with Title
29, Part 1910.120 of the Code of Federal Regulations (29 CFR 1910.120) prior to initiating field
activities.

=  Prepared a detailed work plan for the field activities to be conducted at the Site.

=  Requested public utility locates within the City of Seattle ROWs by contacting the Northwest
Utility Notification Center.

= Qversaw a private utility locate by Bravo Environmental to clear each boring location prior to
drilling.

= Prepared and implemented traffic control plans to block parking lanes and redirect traffic within
the public ROWs.

= Secured SDOT Street Use permits to redirect traffic and conduct field activities within the public
ROWs.
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4.2 SOIL BORING ADVANCEMENT AND SAMPLING

The drilling and well installation activities conducted as part of this Rl were performed in July 10 through
August 15, 2012; December 4 through 18, 2012; February 4, 2013; March 21, 2013; March 18 through
April 4, 2013; and December 16, 2013 through January 13, 2014. Drilling activities were conducted
under the supervision of a SoundEarth geologist. A total of 42 soil borings were advanced during the
investigation (borings B101 through B128 and DBO1 through DB14; Figure 8); boring logs are included as
Appendix B. In July and August 2012, borings B101 through B106 were advanced by Major Drilling using
a sonic probe drilling rig. Borings B107 through B116 were advanced in December 2012; boring B117
was advanced on February 4, 2013; borings B118, B119, and DBO1 through DB14 were advanced in
March and April 2013; and B120 through B128 were advanced in December 2013 and January 2014 by
Cascade Drilling LP using a hollow-stem auger drill rig. Concrete at borings B101 through B105, B107,
B108, B109, B111, B112, B113, B115, B116, B119, B120 through B128, DBO1, and DB04 through DB13
were cored prior to drilling. Because a complex network of subsurface utilities exists beneath the
Property, surrounding properties, and ROWs, borings B101, B104, B106, B108, B112, B113, B115, B116,
B117, B122, B123, and B126 through B128 were cleared with a vactor truck or by hand before drilling in
order to clear each hole of any potential unmarked utilities.

Borings B101 through B106, B113, B122, B123, B124, and B128 were advanced into the regionally
identified advance outwash sand aquifer, to maximum depths of approximately 70 to 140 feet bgs.
Borings B111, B112, B126, DBO5, DBO5A, and DBO06 through DB10 were advanced to maximum depths
between 70 and 90.5 feet bgs. Borings B107 through B110, B114 through B119, B120, B121, B125, B127,
DBO1 through DB04, and DB11 through DB14 were advanced approximately between 40 and 60.5
feet bgs.

Boring B101 was advanced in the central portion of the Property to further evaluate the vertical extent
of PCE contamination in soil and groundwater previously encountered in boring P-07/well W-MW-03
and to assess the validity of the Windward data. Borings DBO1 through DB14 were also advanced on the
Property to evaluate the extent of PCE contamination previously observed in soil beneath the Property.

Seventeen borings were advanced within ROWSs to the east of the Property in order to evaluate the
lateral and vertical extent of PCE contamination in soil and groundwater downgradient of the Property;
borings B103, B108 through B111, B122, and B126 were advanced in the alleyway between 8" and 9"
Avenues North; borings B104, B107, B120, B121, and B127 were advanced within the 8™ Avenue North
ROW; borings B113, B115, and B116 were advanced in within the 9™ Avenue North ROW; and borings
B123 and B128 were advanced within the Westlake Avenue North ROW.

Boring B105 was advanced within the Roy Street ROW, southeast of the Property and adjacent to well
BB-8, in an effort to assess the vertical extent of PCE impacts in groundwater observed in that well.
Borings B106 and B114 were advanced south of the Property within a City of Seattle-owned land parcel
and the Broad Street ROW, respectively, in order to evaluate current groundwater conditions in the
vicinity of former monitoring well R-MW4,

Borings B102, B112, B124, and 125 were advanced within the Valley Street and Dexter Avenue North
ROWs in an effort to evaluate whether PCE contamination extended off the Property to the north
and/or west.
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Boring B117 was advanced within the Dexter Avenue North ROW to the southwest of the Property in
order to evaluate PCE impacts in groundwater inferred as hydraulically upgradient from the Property.

Conductor casing was installed to 40 and 80 feet bgs in boring B102 and to 50 feet bgs in boring B111 to
provide a barrier between water-bearing zones and mitigate downward migration of contamination
through the water table. A summary (in numerical order) of the boring/monitoring well IDs, locations,
purpose, installation date(s), depths advanced, and well completion details (if applicable) is presented in
Table 12.

After the maximum depth was achieved in each sample interval, relatively undisturbed, discrete soil
samples were collected from each soil sonic-rig-advanced boring continuously and from each hollow-
stem-auger-rig-advanced boring at 5-foot intervals throughout the maximum depth explored. Soil
samples were collected from the center of the core sample to avoid cross-contamination. The soil was
classified using the Unified Soil Classification System. Soil characteristics, including moisture content,
relative density, texture, and color, were recorded on boring logs, provided in Appendix B. The depths at
which changes in soil lithology were observed and where groundwater was first encountered are also
included on the boring logs. Selected portions of recovered soil core samples were placed in a plastic
bag so the presence or absence of volatile organic compounds (VOCs) could be quantified using a
photoionization detector (PID). Soil samples were selected for analysis based on previous data, field
indications of potential contamination including visual and olfactory notations, PID readings, and/or the
location of the sample proximate to the soil-groundwater interface.

After collection, soil samples were labeled with a unique sample ID, placed on ice in a cooler, and
delivered to Friedman & Bruya, Inc. of Seattle, Washington, under standard chain-of-custody protocols
for laboratory analysis. Select soil samples were submitted for laboratory analysis of VOCs, including
PCE, TCE, vinyl chloride, 1,2-dichloroethane (EDC), 1,2-dibromoethane (EDB), cis-1,2-DCE, trans-1,2-
dichloroethylene (trans-1,2-DCE) and 1,3,5- and 1,2,4-trimethylbenzene by U.S. Environmental
Protection Agency (EPA) Method 8260C. Soil samples collected from DB02, DB14, and B107 were also
submitted for analysis of GRPH by Northwest Total Petroleum Hydrocarbon (NWTPH) Method NWTPH-
Gx and benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8260C.

4.3 RECONNAISSANCE GROUNDWATER SAMPLES

Reconnaissance groundwater samples were collected from borings B101 through B106, B115, B116,
B122, B124, B126, DB0O1 through DB05, DBO5SA, DB10, DB13, and DB14 during drilling activities using a
temporary screen and a peristaltic or bladder pump at various depths, as indicated in Table 2. The
reconnaissance groundwater samples were submitted for laboratory analysis of VOCs, including PCE,
TCE, vinyl chloride, EDC, EDB, cis- and trans-1,2-DCE, and 1,3,5- and 1,2,4-trimethylbenzene by EPA
Method 8260C. The reconnaissance groundwater samples collected from borings B104 and DB14 were
also analyzed for GRPH by Method NWTPH-Gx and/or BTEX by EPA Method 8260C at depths of 60 and
80 feet bgs. Additional reconnaissance groundwater samples were collected from borings B102, B103,
and B105 at each of the depths sampled and were field-filtered through a 0.45-micron filter prior to
analysis because the groundwater samples exhibited high turbidity. A field duplicate sample was
collected from boring B101 at 80 feet bgs for quality assurance/quality control (QA/QC) purposes.

Reconnaissance groundwater samples are useful for screening and site characterization, although
concentrations are typically considered an estimate since the collection process can produce a
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measureable difference from the samples’ true value. The most common causes of sample bias are as
follows:

=  Turbidity. Turbidity can cause bias as a result of the adsorbtion of chemicals onto, or the release
of chemicals from, the surface of particles in the sample (EPA 2005).

= Disturbance. Disturbances such as pressure decreases, temperature, exposure to atmospheric
conditions, desorption from sampler materials, and agitation can all contribute to sample bias
(EPA 2005).

= Sampling Interval. The potential for contaminated groundwater to travel between sampling
intervals exists, potentially biasing the results at the point of interest.

In addition, the relatively short time frame associated with the collection of reconnaissance
groundwater samples may be insufficient for adequate well development and equilibration with the
surrounding formation.

4.4 MONITORING WELL INSTALLATION

Borings B101 through B128 were completed as monitoring wells MW101 through MW128, respectively.
Each monitoring well was constructed of 2-inch-diameter blank PVC casing, flush-threaded to
approximately 10 feet of 0.010-inch slotted well screen. The bottom of each of the wells was fitted with
a threaded PVC bottom cap, and the top of each well was fitted with a locking compression-fit well cap.
The annulus of the monitoring wells was filled with #10/20 silica sand to a minimum height of 1 foot
above the top of the screened interval. A bentonite seal with a minimum thickness of 1 foot was
installed above the sand pack. The wells were completed at the surface with a flush-mounted, traffic-
rated well box set in concrete. The well completion details are presented in Table 12 and in the boring
logs, which are provided in Appendix B.

Three water-bearing zones were identified during drilling activities: a shallow water-bearing zone
comprised of fill and encountered at depths of 10 to 20 feet bgs; a relatively thick intermediate water-
bearing zone comprised of dense to very dense heterogeneous glacial sediments, encountered between
25 and 80 feet bgs, and divided into “A” and “B” zones; and a deep outwash aquifer comprised of glacial
advance outwash deposits encountered beneath the intermediate water-bearing zone.

Monitoring wells MW101 through MW106, MW122, MW123, MW124, and MW128 were screened in
the deep water-bearing zone to maximum depths between 70 and 140 feet bgs. Monitoring wells
MW107 through MW110, MW114 through MW120, and MW127 were screened in the intermediate “A”
water-bearing zone. Monitoring wells MW111, MW112, and MW126 were screened in the intermediate
“B” water-bearing zone.

4.5 MONITORING WELL DEVELOPMENT

The monitoring wells were developed with the use of a Grundfos submersible pump. Monitoring well
development consisted of surging and purging the wells until a minimum of five well volumes was
removed and the groundwater no longer appeared turbid. Turbidity was measured visually by field
personnel conducting development activities. Monitoring wells W-MW-02, W-MWO03, and W-MW-04
were substantially redeveloped before collecting groundwater samples to remove residual contaminant
mass that was likely carried down the borehole during the initial installation by Windward.
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4.6 GROUNDWATER MONITORING EVENTS

SoundEarth collected groundwater samples from the newly installed monitoring wells subsequent to
their development and from the existing monitoring wells between July 2012 and January 2014 using
low-flow sampling techniques. The monitoring wells were sampled using a combination of peristaltic
and bladder pumps.

Groundwater measurements were collected on September 4 and December 21, 2012, from monitoring
wells G-MW1, G-MW2, G-MW3, R-MW1, R-MW2, R-MW3, R-MW6, W-MW-01, W-MW-02, W-MW-03,
W-MW-04, BB-8, MW-9, and M101 through MW116. Groundwater measurements were collected from
all of the monitoring wells mentioned, as well as monitoring wells MW117, MW118, and MW119, on
March 29. 2013. The most recent groundwater measurements were collected on January 6, 2014, and
were collected from monitoring wells R-MW2, R-MW3, R-MW5, R-MW6, W-MW-01, W-MW-02, BB-8,
MW-9, SCL-MW105-N, SCL-MWO01, SCL-MW105-5, and M102 through MW127. Monitoring wells R-
MW1, W-MW-03, W-MW-04, and MW101 were decommissioned in June of 2013. Groundwater
measurements were collected relative to the top of well casings to an accuracy of 0.01 feet using an
electronic water meter.

Groundwater samples were collected from each monitoring well in accordance with EPA’s Low Flow
(Minimal Drawdown) Ground-Water Sampling Procedures (1996) and SoundEarth’s Standard Operating
Procedures-007: Groundwater Sampling at least 24 hours following well development. Purging and
sampling of monitoring wells MW102, MW104, MW106, MW112, and MW124 were performed using a
bladder pump and dedicated polyethylene tubing. Purging and sampling of monitoring wells W-MW-01,
through W-MW-04, R-MW1, R-MW?2, R-MW3, R-MWS5, R-MW6, G-MW1, G-MW2, G-MW3, BB-8, MW-9,
Mw101, MW103, MW105, MW107 through MW111, MW113 through MW123, and MW125 through
MW128 were performed using a peristaltic pump with dedicated polyethylene tubing. During purging,
water quality parameters that were monitored and recorded included temperature, pH, specific
conductivity, dissolved oxygen, turbidity, and oxidation-reduction potential (ORP). Each well was purged
until, at a minimum, pH, specific conductivity, and turbidity or dissolved oxygen stabilized. Samples were
placed directly into clean, laboratory-prepared containers.

After collection, groundwater samples were labeled with a unique sample ID, placed on ice in a cooler,
and delivered to Friedman & Bruya, Inc. under standard chain-of-custody protocols for laboratory
analysis. Groundwater samples were submitted for laboratory analysis of VOCs, including PCE, TCE, vinyl
chloride, EDC, EDB, cis- and trans-1,2-DCE, and 1,3,5- and 1,2,4-trimethylbenzene, by EPA Method
8260C. Select groundwater samples were also submitted for analysis of GRPH by Method NWTPH-Gx;
DRPH and ORPH by Method NWTPH-Dx; BTEX by EPA Method 8260C; alkalinity by SM Method 2320B;
nitrate, sulfate, and chloride by EPA Method 300.0; iron and total manganese by EPA Method 200.7;
ferrous iron by Standard Method 3500FeD; and methane, ethene, and ethane by Method RSK-175. Field
duplicate samples were collected from monitoring wells MW103 on September 5, G-MW1 on
September 6, MW107 on December 21, 2012, MW103 on December 18, 2013, and MW121 on
December 26, 2013, for QA/QC purposes.

4.7 PROPERTY SURVEY

On December 28, 2012, Bush, Roed & Hitchings, Inc. (BRH) mobilized to the Site and surveyed the
horizontal and vertical monitoring well locations and top of casing and monument elevations for the
purposes of calculating groundwater flow gradient and direction. Horizontal locations were surveyed
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relative to the North American Datum of 1983/91, Washington State Plane Coordinate System.
Elevations were surveyed relative to the NAVD88. Three subsequent surveys were performed in March
2013 and January 2104 by BRH and True North Land Surveying upon completion of monitoring wells
MW117 through MW128.

4.8 SOIL GAS SAMPLING

On March 11, 2013, SoundEarth performed a vapor intrusion investigation adjacent to the 800 Roy
Street parcel. The purpose of the investigation was to evaluate whether vapor intrusion from PCE-
contaminated groundwater beneath the 800 Roy Street parcel has adversely impacted indoor ambient
air quality in the basement of the 800 Roy Street building. Soil gas samples were collected from
permanent soil gas monitoring points SV01, SV02, and SV03, using individually certified, 6-liter summa
canisters. The soil gas monitoring points were advanced in the sidewalk on the west side of the 800 Roy
Street parcel by ESN Northwest using a push probe rig to a maximum depth of 13 feet bgs. The locations
of soil gas monitoring points are shown on Figures 8 and 20.

Soil gas samples were collected in the vadose zone just above the groundwater capillary fringe at depths
ranging from 11.75 and 12.75 feet bgs. The sample depths were selected to emulate a sub-slab soil gas
sample collected in accordance with Ecology’s Guidance for Evaluating Soil Vapor Intrusion in
Washington State: Investigation and Remedial Action (2009). The soil gas monitoring points were
constructed of 6-inch-long, stainless-steel mesh implants from an approximate depth of 12.75 feet bgs
and were connected to a riser composed of 0.5-inch-diameter, Teflon-lined polyethylene tubing. The soil
gas monitoring points were fitted with a flush-mounted monument at ground surface.

A minimum of three “dead” volumes were purged from the soil gas monitoring points prior to sample
collection. Purging and sampling was conducted through a laboratory-certified flow controller set to a
flow rate of 167 milliliters per minute. The sample collection time was approximately 46 minutes for
SV01 and SV02 and 47 minutes for SV03. The samples were analyzed for the presence of PCE, TCE, cis-
and trans-1,2-DCE, and vinyl chloride by EPA Modified Method TO-15 SIM. In addition, helium was used
to assess the potential for leaks in the sample train and probe annulus during sampling of the soil gas.
Helium was introduced to the sample train and probe annulus by positioning an enclosure over the
probe and sampling train. The enclosure was filled with a measured amount of helium, and the
concentration of helium was then measured in soil gas samples subsequently drawn from the probe.

4.9 REMEDIAL INVESTIGATION RESULTS

Analytical results for soil and groundwater samples collected during the Rl are presented on Figures 14
through 18 and 21 through 30 and in Tables 2 through 4 and 12. Laboratory analytical reports are
included as Appendix C.

4.9.1 Soil Results

The following is a summary of the soil analytical data generated during the Rl conducted by
SoundEarth in July 2012 through January 2014:

=  Fill was encountered from ground surface to maximum depths between 10 and 18
feet bgs in on-Property boring B101 and off-Property borings B102 and B103. Very
dense, glacially derived sediments predominantly composed of silty sands and sandy
silts, with sections of gravel containing varying amounts of silts and sands, were
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encountered below the Site (Figures 9 and 10). Wet sand with some silt and gravel
was encountered at depths below 80 feet bgs and interpreted as glacial outwash
deposits.

= Soil samples collected from on-Property borings B101, DB02, DB03, and DBO05
through DB13, and off-Property borings B103 through B107, B109 through B111,
and B114 contained concentrations of PCE and TCE exceeding the applicable
cleanup levels. PCE and TCE concentrations that exceeded their respective cleanup
levels were detected in soil collected from between 5 and 70 feet bgs. PCE
concentrations exceeding the cleanup level were also detected in the soil samples
collected from greater depths in B101 at 81 feet bgs and boring B104 at a depth of
80 feet bgs. The PCE concentrations detected in the soil samples collected from
borings B101, B107, DB05, DB06, and DBO7 at depths of between 30 and 40 feet
bgs; boring DB10 at depths between 20 and 50 feet bgs; boring DB11 at a depth of
45 feet bgs; and boring DB12 at a depth of 20 feet bgs exceeded Washington State’s
Dangerous Waste criteria. A concentration of PCE at the cleanup level was detected
in the soil sample collected from boring DB14 at a depth of 40 feet bgs.

=  GRPH and/or benzene concentrations exceeding the cleanup level were detected in
the soil samples collected from boring DB14 at depths of 10 and 20 feet bgs.

= Soil samples collected from borings B102, B108, B112, B113, B115 through B128,
and DBO1 did not exhibit concentrations of PCE or TCE exceeding the applicable
cleanup levels and/or laboratory reporting limits. TCE was not detected in any of the
soil samples collected from DB04 at concentrations above the laboratory reporting
limits.

= None of the soil samples collected from the borings advanced during the RI
contained concentrations of cis- or trans-1,2-DCE, 1,1-dichloroethylene (1,1-DCE),
vinyl chloride, or other VOCs above their respective cleanup levels.

=  GRPH and BTEX concentrations remained below laboratory reporting limit and/or
the applicable cleanup levels in soil samples collected from borings B107, B120,
B121, B124, B125, and DBO2.

4.9.2 Reconnaissance Groundwater Results

The following is a summary of the reconnaissance groundwater analytical data generated during
the RI:

= PCE concentrations exceeding the cleanup level were detected in reconnaissance
groundwater samples collected from on-Property boring B101 at 80 feet bgs;
borings DB0O2 through DB10, DB12, DB13, and DB14 at depths between 10 and 80
feet bgs; off-Property borings B103 at 40 and 80 feet bgs; B104 at 60, 80, and 100
feet bgs; and B106 at 35, 50, and 90 feet bgs. A concentration of PCE at the cleanup
level was also detected in the reconnaissance groundwater sample collected from
off-Property boring B102 at 30 feet bgs.

= Concentrations of TCE exceeding the cleanup level were detected in reconnaissance
groundwater samples collected from on-Property borings B101 at 80 feet bgs; DBO02,
DB03, DB05, DBO5A, DB08 through DB10, and DB12 through DB14 at depths
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between 10 and 70 feet bgs; off-Property borings B103 at 40 and 80 feet bgs; B104
at 60, 80, and 100 feet bgs; and B106 at 50 feet bgs.

= (Cis-1,2-DCE concentrations exceeding the cleanup level were detected in
reconnaissance groundwater samples collected from on-Property borings B101 and
DB03, DBO5A, DB08, DB09, DB12, DB13, and DB14 at depths between 10 and 80
feet bgs; off-Property borings B103 at 40 and 80 feet bgs; B104 at 60 and 80 feet
bgs; B106 at 50 feet bgs; and B122 at 40 feet bgs.

= Concentrations of vinyl chloride exceeding the cleanup level were detected in
reconnaissance groundwater samples collected from on-Property boring B101 at 80
feet bgs and borings DB02, DB03, DBO5A, DB08, DB09, DB13, and DB14 at depths
between 35 and 70 feet bgs; off-Property boring B102 at 30 feet bgs; B103 at 40 and
80 feet bgs; B104 at 60, 80, and 100 feet bgs; B106 at 35, 50, and 90 feet bgs; and
B122 at 40 and 85 feet bgs. A concentration of vinyl chloride at the cleanup level
was also detected in the reconnaissance groundwater sample collected from boring
B102 at a depth of 50 feet bgs.

= Concentrations of detectable VOCs in groundwater samples collected from borings
B102 and B103 were greatly reduced in the filtered samples when compared to the
non-filtered samples.

= A methylene chloride concentration was detected in reconnaissance groundwater
sample collected from boring B104 at depths of 80 feet bgs; however, the resultant
concentrations were flagged by the laboratory because methylene chloride was also
detected in the method blank. Therefore, the detected concentration is considered
a result of laboratory contamination.

= Trans-1,2,-DCE and 1,1-DCE were not detected at concentrations exceeding their
respective cleanup levels in any of the reconnaissance groundwater samples
collected during the RI.

= Reconnaissance groundwater samples collected from boring B104 did not contain
concentrations of BTEX constituents exceeding their respective cleanup levels.

= Reconnaissance groundwater samples collected from boring B122 contained
concentrations of benzene exceeding the cleanup level at 25 and 40 feet bgs.

= Reconnaissance groundwater samples collected from borings B105 and DBO1 did
not contain concentrations of VOCs above their respective laboratory reporting
limits.

= Because PCE concentrations were so high in the reconnaissance groundwater
samples collected from borings DB07, DB10, and DB12, the samples required
dilution, which elevated the laboratory detection limits of TCE, cis-1,2-DCE, trans-
1,2,-DCE, and vinyl chloride to above their respective cleanup levels. Therefore, it is
not possible to determine if the concentrations of some of these CVOCs exceeded
the cleanup levels in the samples collected from DB07, DB10, and DB12.

4.9.3 Groundwater Results

The following is a summary of the groundwater analytical results generated during the RI.
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Shallow Water-Bearing Zone Wells: G-MW2, R-MW1, R-MW2, R-MW3, R-MW5, R-MW6, MW-
9, MW121, and MW125.

Concentrations of PCE exceeding the cleanup level were detected in the
groundwater samples collected from monitoring wells G-MW2, R-MW1, and R-
MW3.

Concentrations of TCE and cis-1,2-DCE exceeding the cleanup level were detected in
groundwater sample collected from monitoring well G-MW?2.

Concentrations of vinyl chloride exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells R-MW1, MW-9, and MW121.

Concentrations of BTEX, trans-1,2-DCE, 1,1-DCE, and EDC remained below their
respective laboratory reporting limits and/or cleanup levels in all of the shallow
wells sampled during the RI.

Concentrations of GRPH, ORPH, and DRPH remained below their respective
laboratory reporting limits and/or cleanup levels in monitoring wells MW121 and
MW125.

Groundwater samples collected from monitoring wells R-MW2, R-MWS5, and R-
MW did not contain detectable concentrations of VOCs.

Intermediate Water-Bearing Zone (Interval A) Wells: G-MW1, G-MW3, BB-8, MW107 through
MW110, MW114 through MW120, and MW127.

Concentrations of PCE exceeding the cleanup level were detected in the
groundwater samples collected from monitoring wells G-MW1, G-MW3, BB-8,
MW107, MW109, MW110, MW114, MW115, and MW116.

Concentrations of TCE exceeding the cleanup level were detected in groundwater
samples collected from monitoring wells G-MW1, G-MW3, BB-8, MW107, MW109,
MW110, and MW114.

Concentrations of cis-1,2-DCE exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells G-MW1, G-MW3, MW107,
MW108, MW109, MW110, MW114, MW115, MW120, and BB-8.

Concentrations of vinyl chloride exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells G-MW1, G-MW3, MW107
through MW110, MW114, MW115, MW119, MW120, and MW127.

A concentration of GRPH exceeding the cleanup level was detected in the
groundwater sample collected from monitoring well MW107, located to the east of
the Property within the 8™ Avenue North ROW, although the concentration was
flagged by the laboratory because the chromatograph pattern was not indicative of
gasoline. Concentrations of DRPH and ORPH were below their applicable cleanup
levels in the groundwater sample.

Concentrations of PCE and TCE were below the laboratory reporting limit and/or
cleanup level in groundwater samples collected from monitoring well MW108.
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The groundwater sample collected from monitoring well MW117, located within the
Dexter Avenue North ROW to the south of the Property, did not contain detectable
concentrations of VOCs.

Groundwater samples collected from monitoring wells G-MW1, G-MW3, BB-8, and
MW107, which were selected for additional BTEX analysis, did not contain
concentrations of BTEX constituents above their respective cleanup levels.

Trans-1,2-DCE, 1,1-DCE, and EDC were not detected at concentrations exceeding
their respective cleanup levels in any of the groundwater samples collected from
the Intermediate “A” wells sampled during the RI.

Intermediate Water-Bearing Zone (Interval B) Wells: W-MWO01 through W-MWO04, MW111,
MW112, and MW126.

Concentrations of PCE exceeding the cleanup level were detected in the
groundwater samples collected from monitoring wells W-MW-02, W-MW-03, W-
MW-04, and MW111.

Concentrations of TCE exceeding the cleanup level were detected in the
groundwater samples collected from monitoring wells W-MW02, W-MWO04, and
MW111.

Concentrations of cis-1,2-DCE exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells W-MW-02, W-MW-03, W-
MW-04, and MW111.

Concentrations of vinyl chloride exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells W-MW-01 through W-MW-
04 and MW111.

The groundwater sample collected from monitoring well MW112, located in the
Dexter Avenue North ROW to the west of the Property, did not contain detectable
concentrations of VOCs.

The groundwater sample collected from monitoring well MW126, located in the
alley between 8™ and 9" Avenue North, did not contain detectable concentrations
of VOCs.

Concentrations of PCE, TCE, and cis-1,2-DCE were below the laboratory reporting
limits and/or cleanup levels in the groundwater sample collected from monitoring
well W-MW-01.

Groundwater samples collected from monitoring wells W-MW-01 through W-MW-
04, which were selected for additional BTEX analysis, did not contain concentrations
of BTEX constituents above their respective cleanup levels.

Trans-1,2-DCE, 1,1-DCE, and EDC were not detected at concentrations exceeding
their respective cleanup levels in any of the groundwater samples collected from
the Intermediate “B” wells sampled during the RI.

Groundwater samples collected from monitoring wells W-MW-01 through W-MW-
04, after redevelopment, contained significantly lower concentrations of VOCs
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compared to those observed by Windward. Suggesting their initial data may have
been biased high due to drilling and sampling methodology.

Deep Water-Bearing Zone Wells: MW101 through MW106, MW113, MW122 through MW124,
and MW128.

= A concentration of PCE exceeding the cleanup level was detected in the
groundwater sample collected from monitoring wells MW103.

= Concentrations of TCE and vinyl chloride exceeding the cleanup level were detected
in groundwater samples collected from monitoring wells MW103 and MW113.

= Concentrations of cis-1,2-DCE exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells MW103, MW113 and
MW128.

= Concentrations of vinyl chloride exceeding the cleanup level were detected in
groundwater samples collected from monitoring wells MW103, MW105, MW113,
and MW128.

=  Groundwater samples collected from on-Property monitoring well MW101 and
monitoring wells MW102, MW104, and MW106 located to the north, east and
south, of the Property, respectively, did not contain detectable concentrations of
VOCs.

=  Monitoring wells MW101 through MW106, which were selected for additional BTEX
analysis, did not contain concentrations of BTEX constituents above their respective
cleanup levels.

= Concentrations of PCE, TCE, and cis-1,2,-DCE remained below their respective
laboratory reporting limits and cleanup levels in the groundwater samples collected
from monitoring wells MW105, and MW122 through MW124. PCE also remained
below the cleanup level in the groundwater sample collected from monitoring well
MW113.

4.9.4 Soil Gas Results

PCE was detected in all three soil gas samples at concentrations ranging from 1.5 to 4.6
micrograms per cubic meter (ug/m?). Vinyl chloride and cis 1,2-DCE were detected in soil gas
sample SVO1 at concentrations of 0.71 pg/m* and 0.31 pg/m? respectively. TCE was only
detected in soil gas sample SVO3 at a concentration of 0.39 pg/m?. Concentrations of all
remaining analytes in the soil gas samples were not detected above laboratory reporting limits.

In accordance with Ecology’s vapor intrusion guidance, concentrations of PCE, TCE, and vinyl
chloride in the soil gas samples were compared to screening levels in soil gas that are protective
of indoor air quality. Soil gas screening levels were calculated using their respective MTCA
Method B indoor air cleanup levels for carcinogenicity, obtained from Ecology’s cleanup levels
and risk calculations (CLARC) database and divided by a vapor attenuation factor of 0.1.
Detectable concentrations of PCE, TCE, and vinyl chloride in soil gas samples collected during the
Rl were all less than their calculated screening levels of 96, 3.7, and 2.8 ug/m3, respectively,
which would be protective of indoor air. A screening level protective of indoor air was not
calculated for cis-1,2-DCE because the CLARC database has not provided an indoor air cleanup
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level since toxicity values were updated in 2010. The previous MTCA Method B indoor air
cleanup level for cis-1,2-DCE for non-carcinogenicity was 160 pg/m>.

CONCEPTUAL SITE MODEL SUMMARY

This section provides a conceptual understanding of the contaminant distribution beneath the Site
derived from the results of historical research and the subsurface investigations. Included is a discussion
of the confirmed and suspected source areas, the COCs, media of concern, fate and transport, and the
potential exposure pathways. The Rl Report (SoundEarth 2013a) provides a more detailed discussion of
the conceptual site model (CSM). The CSM serves as the basis for developing technically feasible cleanup
action alternatives and selecting a cleanup action for the Property and Site. The CSM is considered to be
dynamic and may be refined throughout the cleanup action process as additional information becomes
available.

5.1

CONFIRMED AND SUSPECTED SOURCE AREAS

5.1.1 Chlorinated Solvents

The results of the investigations conducted at the Property suggest that the solvent impacts
confirmed in soil and groundwater beneath the Site are the result of a release from the laundry
and dry cleaning facility that operated on the Property from 1926 through 1995. Dry cleaning
operations were conducted on the Property as early as 1966; by 1962, PCE was the primary dry
cleaning agent in the United States. At the time, 90 percent of the PCE consumed in the United
States was used for dry cleaning (Chemical Engineering News 1963). Considering the scale of the
laundry and dry cleaning operations conducted at the Property, it is reasonable to expect that
the use of dry cleaning solvents at the Property reflected that of the rest of the country.

Historical building plans indicated that the dry cleaning machines were installed on the first floor
of Building A, with piping leading from the dry cleaning machines to the sumps in the boiler
room of Building A. Anecdotal evidence suggests that dry cleaning operations were primarily
conducted on the first floor of Building A (Figure 6). Consistent with this information, the highest
concentrations of chlorinated solvents are located beneath the western portion of the Property,
in the vicinity of the former Sump Nos. 2 and 4 and the associated sewer lines beneath former
Building A. The results of the 2011 and 2012 preferential pathway investigation indicated that
dry cleaning effluent may have flowed into Sump No. 4, which likely connected through the
southern sewer line. Although it is not likely that Sump No. 4 leaked significantly, the joints
within the sewer line may have contributed to a release of PCE-contaminated effluent into the
subsurface beneath the Property. The results of laboratory analysis on sludge collected from
cleanouts C.0. No. 1 and C.0. No. 2 and Sump No. 5, soil collected from test pit EX01 and
borings B-07 and B101, and soil collected from boring B107 suggest that a portion of the PCE-
contaminated effluent was conveyed through the northern, southern, and eastern sewer lines
as well. The highest concentrations of PCE in groundwater beneath the Site are located in the
northeastern portion of the Property. The distribution of solvents in soil and groundwater
suggest that the primary source of the release is located in this area, although additional,
smaller releases may have contributed to shallow solvent contamination elsewhere on the
Property, including in the vicinity of the former water/sludge treatment facility that operated in
Building C between 1986 and 1995. No ongoing chlorinated solvent releases to soil exist at the
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Site because dry cleaning operations ceased in the 1990s; however, the contaminated soil
continues to act as a secondary source to soil vapor and groundwater.

The horizontal and vertical extents of PCE and associated degradation compounds were
evaluated for the intermediate water-bearing zone and the deep outwash aquifer. A series of
isoconcentration maps and cross sections were developed to depict the range and extent of
these groundwater contaminants. Concentrations of PCE, TCE, cis-1,2-DCE and vinyl chloride in
the intermediate water-bearing zone are depicted in plan view on Figures 21 through 24.
Concentrations of TCE and vinyl chloride detected in the deep outwash aquifer are shown in
plan view on Figures 25 and 26, respectively. Isocontours of PCE, TCE, cis-1,2-DCE, and vinyl
chloride with respect to depth are shown on the series of east-west cross-sections presented as
Figures 27 through 30. Groundwater data obtained between January 2013 and January 2014
were used to develop the isoconcentration contour maps and cross sections. The most recent
analytical results for each of the wells are noted on these figures, while the full set of
groundwater data is presented in Tables 2 and 3.

As shown in Figures 21 through 30, COCs appear to have migrated in both west to east, and
north to south directions from an apparent source or sources in the central portion of the
Property. The lateral distribution of chlorinated solvent contamination is consistent with
groundwater flow direction and is bound to the north by monitoring wells MW102, MW123,
MW124, and MW126; to the west by monitoring wells MW112 and MW117, and to the south by
monitoring well MW118. It is apparent that construction dewatering activities on the southeast
corner of 9™ Avenue North and Broad Street is influencing the lateral southern extent of the
chlorinated solvent plume based on the recent detection of vinyl chloride in monitoring well
MW119 (0.76 micrograms per liter [ug/L]). This well had previously not contained detectable
concentrations of COCs.

The eastern extent of the plume appears to end approximately 450 to 500 feet east of the
Property (between 9™ Avenue North and Westlake Avenue North) based on the relatively low
concentrations of vinyl chloride detected in monitoring wells MW113 (0.41 pg/L) and MW115
(0.75 pg/L). It appears a secondary source is present east of 9™ Avenue North based on the
dramatic increase of vinyl chloride concentration detected in monitoring well MW128 (250
pg/L), located on the corner of Westlake Avenue North and Broad Street (Westlake and Broad
Property). Several historical land use practices in this area could have resulted in a release of
chlorinated solvents to the subsurface (Figure 7).

The first known use of Westlake and Broad property was as a lumber yard and saw mill from at
least 1893 through 1935; the lumber yard’s machine shop was located in the northwest corner.
In 1935, a fire destroyed the lumber yard buildings, and it was subsequently rebuilt on the
eastern portion of the Westlake and Broad property. From 1938 through at least 1954, the
Westlake and Broad property was occupied by a creamery, a brewery, and a gas station, in
addition to the lumber yard.

The lumber yard was present on at least a portion of the Westlake and Broad property from
1893 through 1988. The creamery and brewery were present on site from 1933 through 1965.

The gas station, located on the northwest portion of the Westlake and Broad property, was
listed as McKale’s gas station from at least 1942 through 1963. From 1967 through at least 1997,
the service station was listed as Auto Service Company, described in city directories as an auto
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cleaning and polishing company. Auto Service Company is listed on Ecology’s Confirmed and
Suspected Contaminated Sites list, as well as leaking underground storage tank (LUST) list.

An additional gas and service station was located on the southwest corner of the Westlake and
Broad property from at 1965 through 2007, listed as a Unocal / ConocoPhillips/Tosco Service
Station. In 1980, it was reported that approximately 80,000 gallons of gasoline had leaked from
an underground pipe over the course of some months. The site is listed on Ecology’s VCP list, as
well as LUST list.

Buildings were removed from the Westlake and Broad property in 2006-2007, and the northern
half was used as a parking lot from 2010 through 2013.

Auto cleaning processes typically involved use of chlorinated solvents as a degreaser; therefore,
the use of the northwestern portion of the Westlake and Broad property as an auto cleaning
and polishing service company for 30 years (1967-1997) is a potential source of groundwater
contamination at MW128. However, MW128 will be monitored with respect to the Site-wide
plume and incorporated into the time series analyses to support the conclusion that a secondary
source is present in this area.

5.1.2 Petroleum Hydrocarbons

Two generations of refueling facilities operated on the northern portion of the Property and
four USTs containing heating oil operated in the southwestern portion of the Property.
Anecdotal evidence indicates that the circa 1961 UST system located in the northeast corner of
the Property leaked petroleum hydrocarbons into the subsurface. The distribution of petroleum
hydrocarbons in groundwater in the northeast portion of the Property suggests that a release
from the circa 1961 UST system has impacted groundwater. It is unlikely that ongoing petroleum
hydrocarbon releases to soil beneath the Property exist since both fuel UST systems were
reportedly removed between 1966 and 1985 and the heating oil USTs were removed in 2013;
however, petroleum-contaminated soil (PCS) may continue to act as a secondary source to soil
vapor and groundwater.

Concentrations of petroleum hydrocarbons exceed their respective cleanup levels in soil and
groundwater samples collected on the northern portion of the Property and within the gt
Avenue North ROW. The petroleum contamination is attributed to the historical operation of
refueling facilities on the Property and on the east-adjoining properties. The petroleum
hydrocarbon contamination appears vertically limited to the shallow and intermediate water-
bearing zones. The lateral distribution of petroleum contamination in soil and groundwater is
depicted on Figures 14 and 15, respectively, and is bound to the west by monitoring well
W-MW-04, to the north by monitoring wells MW125 and MW-9, to the east by monitoring well
MW121, and to the south by monitoring well W-MW-02.

CHEMICALS OF CONCERN

Based on the findings of the RI, the primary COCs at the Site are PCE and TCE in soil and groundwater.

Secondary COCs identified for the Site include metals, polycyclic aromatic hydrocarbons (PAHs), GRPH,
DRPH, ORPH, BTEX, cis-1,2-DCE, and vinyl chloride.
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5.3 MEDIA OF CONCERN

Soil and groundwater have been confirmed as affected media at the Site. Soil gas and indoor air have
been retained as potential media of concern based on the elevated concentrations of PCE in soil and
groundwater.

5.4 CONTAMINANT FATE AND TRANSPORT OF CHLORINATED SOLVENTS

This section includes a discussion of the transport mechanisms and environmental fate of chlorinated
solvents in the subsurface.

Chlorinated solvents present beneath the Site include PCE, TCE, cis-1,2-DCE, and vinyl chloride, which
are confirmed to be present at levels requiring further action under MTCA in both soil and groundwater.
The PCE-related compounds are likely present as a result of chemical or biological degradation of PCE.
Because both PCE and the degradation products share similar environmental fate and transport
characteristics and are present in the same media, PCE is the focus of the contaminant fate and
transport discussion.

The Rl activities conducted at the Site have demonstrated the following:

= Ashallow, perched water-bearing zone is located beneath the Site at depths between 20 and 30
feet NAVD88 (i.e., 10 and 20 feet bgs), consistent with the depth and thickness of the fill
material underlying the area.

= Anintermediate water-bearing zone, comprised of Intervals A and B, overlies and encompasses
a hard silt layer, above which the majority of the contaminant mass is retained. The silt layer has
been observed at elevations between -5 and 5 feet NAVDS8 (i.e., 35 to 45 feet bgs).

= A deep water-bearing zone was encountered at depths of 90 to 125 feet bgs (-50 to -85 feet
NAVDS88) in the general vicinity of the Property. This zone encompasses a regional confined
aquifer comprised of glacial outwash deposits.

= Concentrations of PCE are highest in groundwater samples collected in the west-central portion
of the Property in the vicinity of B-9, GMW-2, G-MW3, DBO5A, DB10, and DB12; PCE
concentrations in groundwater collected from each of these borings/wells exceeded 100,000
pg/L during at least one sampling event. The highest concentration of PCE was 230,000 pg/L in
groundwater collected from DBO5A in March 2013. Groundwater exhibiting these
concentrations was encountered between 10 and 45 feet bgs.

= Groundwater beneath the Site generally flows east toward Lake Union; the contaminant
distribution in groundwater is consistent with the measured flow direction. The highest
concentrations of chlorinated solvents have been detected within the shallow and intermediate
water-bearing zones, with relatively low levels detected in the deep water-bearing zone. In most
cases, supplemental sampling events indicate that the concentrations detected in the deeper
water-bearing zone may have been a result of a high data bias due to elevated turbidity in the
newly-installed wells.

= PCE in groundwater extends from the Property downgradient to 9" Avenue North.

= Concentrations of PCE in borings B-9 and G-MW1, which are located adjacent to former Building
A (i.e., the west-central portion of the Property), exceed the land ban criteria of 60 milligrams
per kilogram (mg/kg) at depths between 4 and 20 feet bgs (Figure 16). A comparatively larger
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volume of soil exceeds the dangerous waste threshold of 14 mg/kg; however, concentrations of
chlorinated solvents in soil generally diminish outward and downgradient of the primary source
area, and the distribution of the solvents in soil generally follow that of groundwater.

= PCE has migrated vertically through soil to depths of up to 80 feet bgs in the areas explored
(Figures 9 and 10). PCE contamination in soil extends south and east beyond the Property’s
boundaries and beneath the adjoining ROWs and portions of the south- and east-adjoining
properties.

5.4.1 Transport Mechanisms Affecting Distribution of Chlorinated Solvents in the
Subsurface

The lateral, crossgradient, and upgradient distribution of PCE concentrations in the vadose zone
likely are a result of vapor-phase transport via diffusion from source areas and transport over
time. In addition to vapor-phase transport, PCE and its degradation products in the subsurface
can be transported in the dissolved-phase via groundwater or other water that comes into
contact with the contaminated soil. PCE, TCE, and cis-1,2-DCE in groundwater generally follow
horizontal and vertical groundwater gradients, assuming some degree of seasonal fluctuation in
groundwater flow direction. Groundwater beneath the Site generally flows toward the east; the
contaminant distribution beneath the Site indicates that the majority of the contaminant
migration beneath the Site appears to be a result of advective transport via bulk movement of
groundwater. Upgradient contaminant migration, as well as some of the crossgradient
distribution patterns, likely resulted from long-term diffusion and subsequent dispersion of the
solvents in the subsurface.

The mobility of the highest concentrations of COCs is limited by the presence of a hard silt layer
underlying much of the Property at elevations between -5 and 5 feet NAVD88. The silt layer
appears to significantly restrict the vertical migration of COCs.

5.4.2 Environmental Fate of Chlorinated Solvents in the Subsurface

The primary COC at the Site is PCE. PCE is a volatile compound that will volatilize into a gaseous
state from soil and/or groundwater. In areas of the Site where an impermeable cover is not
present, some PCE in vapor will escape to the atmosphere. Once in the atmosphere, it will
rapidly attenuate via photodegradation. However, once PCE enters the subsurface, chemical
attenuation processes, such as hydrolysis, direct mineralization, and reductive dehalogenation,
may affect the PCE in soil and groundwater, resulting in a natural reduction or breakdown into
nontoxic components, such as chloride and carbon dioxide. Biological attenuation processes,
such as reductive dechlorination and cometabolic degradation, also may affect the reduction of
PCE in soil and groundwater under conducive subsurface conditions. If reductive biodegradation
of PCE is occurring, the first indication is the presence of degradation compounds that include
TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride.

Concentrations of PCE and its degradation products, TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl
chloride are present in the intermediate water-bearing zone downgradient of the Property
(Figures 21 through 30). The presence of degradation products is evidence that intrinsic
bioremediation of PCE is occurring in the intermediate water-bearing zone. Degradation of
chlorinated solvents primarily occurs under biotic conditions although some minor amount of
degradation may be occurring under abiotic conditions (EPA 1998, Bradley 2012).
Biodegradation of the PCE in groundwater is a function of the oxidation-reduction conditions of
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the groundwater which are partially a function of the presence or absence of electron donors
and acceptors that support biological mediated degradation. PCE biodegrades at a faster rate
under anaerobic conditions, which are typically found at the source area and downgradient of
the source area in the dissolved-phase plume, versus at the boundaries of the plume where
anoxic to aerobic conditions are predominant. Anoxic and aerobic conditions are known be
favorable to the biodegradation of vinyl chloride (Bradley 2012).

In the intermediate water-bearing zone, concentrations of PCE from the source area (monitoring
wells MW107) to the eastern boundary of plume at 9" Avenue North (monitoring wells MW115
and MW116), decrease by a factor of up to 10,000. Based on analytical results from the last
quarter of the 2013 and the first quarter of 2014, concentrations of PCE and degradation
products at the edge of the plume, with the exception of low concentrations vinyl chloride, have
not been reported above the laboratory reporting limits (Figures 21 through 24; Table 2). The
presence of the vinyl chloride at groundwater monitoring well MW119, is believed to result
from a steeping of the groundwater gradient at the downgradient edge of the plume as a result
of localized construction dewatering.

PCE’s degradation products are also present in the deep water-bearing zone at monitoring wells
MW111 and MW113, located beneath the 8" and 9" Avenues North ROWs (Figures 25 and 26).
However, neither PCE nor its degradation products have been detected in groundwater at
concentrations above their respective laboratory reporting limits in monitoring well MW104,
which is screened in the deep water-bearing zone located at the east Property boundary. The
presence of the chlorinated solvents in the deep water-bearing zone downgradient of the
source suggests vertical dispersion of chlorinated solvents from the intermediate water-bearing
zone in this area of the Site, or an unknown contribution of chlorinated solvents in the alley
between the 8" and 9" Avenue North.

The geochemistry of the intermediate water-bearing zone also provides evidence that intrinsic
bioremediation of chlorinated solvents is occurring throughout the Site, primarily under anoxic
to anaerobic conditions (Table 14). Studies have shown that dissolved oxygen concentrations of
less than 1 milligram per liter (mg/L), nitrate concentration of less than 1 mg/L, ferrous iron
concentrations of greater than 1 mg/L, sulfate concentrations of less than 20 mg/L, methane
concentrations of greater than 0.5 mg/L, and negative ORP and pH readings of 5 to 9 are
optimum conditions for microbial mediated biodegradation of PCE and its daughter products
(EPA 1998, Bradley 2012). Dissolved concentrations of oxygen, nitrate, ferrous iron, sulfate,
methane, pH, and ORP readings identified in the intermediate water-bearing zone in December
2013 (Table 14) are as follows:

= Dissolved oxygen concentrations ranging from 0.31 to 2.58 mg/L.

= Nitrate concentrations less than 0.025 to 0.750 mg/L.

= Ferrous iron concentrations ranging from 0.04 to 21.7.

= Sulfate concentrations ranging from 3.34 to 165 mg/L.

=  Methane concentrations ranging from less than 0.005 to 3.45 mg/L.

= ORP readings ranging from -72 to +295 millivolts (mV). ORP readings in monitoring
wells MW110 (290.6 mV) and MW119 (295.0 mV) are consider anomalous when
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compared to their respective dissolve oxygen concentrations (+0.52 and +0.34 mg/L,
respectively).

= pH readings ranging from 6.36 to 9.56 mg/L.

Furthermore, the distribution and concentrations of alkalinity and chloride in the intermediate
water-bearing zone provide evidence that PCE and its daughter products are intrinsically
degrading. The concentrations of alkalinity and chloride on the margins of the plume compared
the core of the plume differ by a factor of approximately 1.5 to 2 times. Alkalinity and chloride
concentrations greater than 2 times background concentrations are associated with the
mineralization of carbon dioxide in the aquifer (EPA 1998). Carbon dioxide results from the
degradation of PCE and its daughter products, which is evident particularly beneath the alley
between 8" and 9" Avenues North and beneath 9™ Avenue North. An increase in chloride
concentrations within the core of the plume results from the dechlorination of PCE and its
daughter products. Charts showing the distribution of selected MNA parameters along two flow
lines are presented in Appendix D.

In the deep water-bearing zone geochemical indicators that support intrinsic bioremediation of
the chlorinated solvents are inconclusive because there is no clear trend in the indicators.
However, there are some indications, based on dissolved oxygen, chloride, and sulfate
concentrations relative to background concentrations, that the geochemistry of the
groundwater in the alley between the 8" and 9™ Avenues North has the effective capacity to
degrade PCE and its daughter products (Table 14).

5.4.2.1 Decay Rates of Chlorinated Solvents

The decay rates for PCE and its daughter products in the intermediate water-bearing zone were
calculated assuming a first order decay rate. The effects of advection, dispersion, and absorption
on the biological decay rates were removed by normalizing the concentrations of PCE and its
daughter products to a conservative tracer, in this case chloride (EPA 1998). The data was
normalized by dividing the concentration of the tracer at the source (or between points
measured downgradient of the source), by the concentration of the tracer at a downgradient
location. The measured concentration of the contaminant at the downgradient location is then
multiplied by the dilution of the tracer. The decay rates for the shallow and deep water-bearing
zones were not determined due to an insufficient data for those water-bearing zones.

Analytical results for two sets of flow lines were used to determine the decay rates in the
intermediate zone (Appendix D). They included the following:

=  Flow Line 1 - Monitoring wells MW107, MW109, MW108, and MW116
=  Flow Line 2 - Monitoring wells MW107, MW110, and MW115

The flow lines were selected based the direction of groundwater flow in the intermediate
groundwater bearing zone in March 2013 and January 2014 and the extent of the chlorinated
solvent plume. A regression analysis was performed on the normalized analytical results and the
travel time between two points. The slope of liner regression is the decay rate. The travel time
(distance/contaminant velocity) was calculated using following parameters:

= Site-specific intermediate water-bearing zone seepage velocity of 0.61 ft/day
(SoundEarth 2013a).
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= Hydraulic gradient of 0.024 (SoundEarth 2013a).

= Soil partition coefficients from Ecology’s CLARC database: PCE 2.70E+02 milliliters
per gram (ml/g); TCE 9.40E+01 ml/g; total DCE (1,2-DCE) 3.890E+01 ml/g; and vinyl
chloride 1.90E+01 ml/g.

= Fraction of organic carbon of 0.001.

= Bulk density of 1.7 grams per meter cubed (assumption based on of a mixture of silt,
sand, and gravel in the intermediate water-bearing zone).

= Effective porosity of 0.3 (assumption based on a mixture of silt, sand, and gravel in
the intermediate water-bearing zone).

The linear regression analysis for PCE and its daughter products is presented in Appendix D.
Decay rates and the associated correlation coefficients for PCE and its daughter product are
presented in the following table.

1* Order Decay Rates PCE, TCE, 1,2-DCE, and Vinyl Chloride

Linear Regression Linear Regression
Decay Rate/Year Correlation Decay Rate/Year Correlation
Contaminant (Flow Line 1) Coefficient (R?) (Flow Line 2) Coefficient (R?)
PCE 0.199 0.784 3.95 0.807
TCE 0.127 0.882 2.84 0.730
1,2-DCE (total) 3.28 0.593 3.79 0.640
Vinyl Chloride 0.405 0.893 1.81 0.526

NOTES:

1,2-DCE = total DCE

PCE = tetrachloroethylene
R’ = correlation Coefficient
TCE = trichloroethylene

Based on the results presented above, the average first order biological decay rates for PCE,
TCE, 1,2-DCE, and vinyl chloride in the intermediate water bearing zone are 2.07/year,
1.48/year, 3.35/year, and 1.11/year, respectively. Correlation coefficients for the analytes
indicate that good regression relationships exist within the data set. The validity of the Site-
specific decays rate is also supported in the literature (EPA 1998, Bradley 2012).

These results, in conjunction with other lines of evidence, support the conclusion that the
intermediate water-bearing zone is capable of intrinsic bioremediation of chlorinated solvents
and the rates of decay are sufficient to remove sufficient mass over time to achieve Site-specific
cleanup standards in a reasonable restoration time frame. The concentrations for PCE, TCE, 1,2-
DCE, and vinyl chloride in the groundwater at downgradient monitoring wells MW115 and
MW116 (fourth quarter 2013) support the conclusion that these contaminants are attenuating
downgradient of the source area, the boundary of the plume is located proximate to 9™ Avenue
North, and that concentrations of PCE, TCE, 1,2-DCE, and vinyl chloride at the downgradient
edge of the plume are in compliance with applicable cleanup standards.
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Based on average decay rates the restoration time frame (RTF) for each monitoring well
downgradient of the source well (MW107) along each of the flow lines was calculated. The
restoration time frame was calculated as follows:

t = Rx/Vgy * SQRT(1+40,AR/V¢,)

t = time to restoration

x = distance along the flow line
R = retardation factor

Ve = seepage velocity

SQRT = square root

a, = longitudinal dispersivity

A =first Order decay rate

The assumptions used to calculate RTFs included longitudinal dispersivity equal to 0.1 x
distances to the receptor/well and steady-state condition for the plume (Ecology 2005).

Restoration Time Frames for PCE, TCE, 1,2-DCE, and Vinyl Chloride
RTFsin
RTFs in Years Years (Flow
Contaminant Monitoring Well (Flow Line 1) Monitoring Well Line 2)
PCE MW109/MW108/MW116 | 0.906/1.07/1.42 MW110/MW115 0.941/1.34
TCE MW109/MW108/MW116 | 0.982/1.17/1.58 MW110/MW115 1.02/1.48
1,2-DCE (total) | MW109/MW108/MW116 | 0.788/0.912/1.19 | MW110/MW115 0.816/1.13
Vinyl Chloride MW109/MW108/MW116 1.04/1.25/1.71 MW110/MW115 1.08/1.60
NOTES:

1,2-DCE = total DCE

PCE = tetrachloroethylene
RTF = restoration time frame
TCE = trichloroethylene

The RTFs presented above define the approximate time required to reach one-half the steady-
state concentration at a given receptor location (Ecology 2005). The time required to reach the
applicable cleanup level for each chemical at wells along the flow line were then calculated and
summed to obtain the total RTFs for all the COCs. Assuming the source area has been removed
at the Property (i.e., thermal treatment and enhance bioremediation), the estimated RTF
required to achieve applicable cleanup levels for all the COCs throughout the Site is estimated to
range from approximately 11 to 17 years. The RTFs is most likely conservative given the fact that
the biological decay rates used to calculate the RTFs do not include decay resulting from
advection dispersion and adsorption.
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5.5 CONTAMINANT FATE AND TRANSPORT OF PETROLEUM HYDROCARBONS

This section includes a discussion of the transport mechanisms and environmental fate of petroleum
hydrocarbons in the subsurface.

The highest concentrations of petroleum hydrocarbons are located beneath the northern portion of the
Property and within the 8" Avenue North ROW. The release of petroleum hydrocarbons is attributed to
the former operation of refueling facilities on the Property and the east-adjoining properties.

5.5.1 Transport Mechanisms Affecting Distribution of Petroleum Hydrocarbons in the
Subsurface

The environmental transport mechanisms of petroleum hydrocarbons are related to the
separate phases in the subsurface. The three phases of petroleum contamination in the
subsurface at the Site are vapor (in soil vapor), residual contamination (sorbed contamination
on soil particles), and aqueous phase (contaminants dissolved in groundwater). Each phase is in
equilibrium in the subsurface with the other phases, and the relative ratio of total subsurface
contamination by petroleum hydrocarbons between the three phases is controlled by
dissolution, volatilization, and sorption.

GRPH observed in soil and groundwater beneath the Site has been transported from source
areas and distributed throughout the Site primarily by dispersive and advective transport
mechanisms within the saturated zone. As with other chemicals, petroleum hydrocarbons tend
to spread out as groundwater flows away from the source area. The extent of the hydrocarbon
plume depends on the volume of the release, soil density, particle size, and seepage velocity.

Volatilization of the contaminant plume can result in mass removal of hydrocarbons by releasing
vapor into the vadose zone, where soil hydrocarbon vapor can be biodegraded to an extent not
possible in light nonaqueous-phase liquids (LNAPL) or dissolved phases, depending on
environmental conditions. Sorption of contaminants onto soil particles or interstitial soil spaces
can immobilize contaminants. Contaminants sorbed onto soil particles are not free to transport
via aqueous transport or LNAPL advection. Residual contamination, although not necessarily
broken down quickly over time, is generally immobile.

5.5.2 Environmental Fate in the Subsurface

The most significant fate process for petroleum hydrocarbons is biodegradation (i.e., natural
attenuation). Biological degradation of contaminants in LNAPL, dissolved, residual, and vapor
phases, is possible under a variety of environmental conditions, although it occurs
predominantly in the aqueous, residual, and vapor phases. Degradation products of gasoline
constituents are generally less toxic than their parent species. Petroleum hydrocarbons that are
the most mobile (having the least viscosity and most solubility in water) are also the most easily
biodegraded (e.g., aromatics). Because petroleum constituents contain thousands of carbon
compounds, there is a vast array of biochemical transformations that occur in situ in the soil and
groundwater media. For example, hydroxylation can alter hydrocarbon compounds to ketone or
alcohol products that are less toxic or more biologically available; aromatic reduction can
convert aromatic groups to naphthenes; ring cleavage can destroy aromatic functional group
species; and reduction can alter olefin functionality. The alteration and destruction of petroleum
hydrocarbon constituents occur both by microbial enzyme catalytic reactions on the
contaminant substrate or by direct digestion of contaminants as an electron donor or acceptor.
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Any number of reactions can occur within the subsurface by microorganisms that can change
the chemical distribution and concentrations of the contaminants.

5.6 EXPOSURE PATHWAYS

This section discusses the confirmed and potential human health and ecological exposure pathways at
the Site. A CSM highlighting the complete pathways is presented on Figure 22 of the Rl Report
(SoundEarth 2013a).

5.6.1 Soil Pathway

Potential exposure pathways for soil contamination include volatilization into soil vapor and
subsequent exposure through the vapor pathway or via the direct contact pathway, which
comprises direct contact via dermal contact with and/or ingestion of soil beneath the Site.
Protection from direct contact exposure to affected soil would require capping or excavation. At
present, much of the ground surface of the Property is covered with the foundation of the
former buildings, with the exception of the portions of Building B that were removed prior to
the decommissioning of the four 6,000-gallon USTs associated with the former boiler room. The
remaining soil exhibiting concentrations of PCE that exceed the MTCA Method B soil cleanup
level of 14 mg/kg, which is considered protective of the direct contact pathway for dermal
contact and/or ingestion, is covered with concrete, asphalt, and/or building structures, which
minimize the risk of direct contact. While future development activities at the Site could result
in exposure to contaminated soil above direct contact levels during construction, this pathway
will be mitigated by virtue of the plan to remove soil within the top 15 feet of the Property
containing concentrations of COCs in excess of their respective cleanup levels prior to and
during redevelopment activities.

5.6.2 Groundwater Pathway

Groundwater is affected by releases directly into a water-bearing zone or by unsaturated soil
contamination desorbed from the soil particles by infiltrating surface water or seasonally high
groundwater conditions. Potential exposure pathways for groundwater contamination include
volatilization into soil vapor and subsequent exposure through the vapor pathway or via the
direct contact pathway, which comprises both the dermal contact and ingestion pathways. No
groundwater supply wells at or in the vicinity of the Site are used for potable water supply. The
deep water-bearing zone underlying the Site may qualify as a potential future source of potable
water; however, because of the availability of municipal water supplies in the Site vicinity, there
is a low probability that groundwater in the deep water-bearing zone beneath the Site or
adjoining parcels would be used as a potable water source. Because there is no practical use of
groundwater in the Site vicinity, excavation activities would be required for direct contact with
groundwater to become a potential risk to human health. Future development or remediation
activities that may be conducted within the shallow perched interval or the intermediate water-
bearing zones could result in exposure to contaminated groundwater during remedial
construction activities.

5.6.3 Vapor Pathway

The air-filled pore space between soil grains in the unsaturated zone or partially saturated zone
is referred to as soil gas or soil vapor. Soil vapor can become contaminated from volatilization of
a PCE source, specifically from PCE as a nonaqueous-phase liquid, but also from PCE adsorbed to
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soil mineral surfaces and, to a lesser degree, dissolved in groundwater. Ecology guidance for
evaluating soil vapor intrusion risks into structures provides generic chemical-specific screening
levels for both groundwater and soil vapor that are protective of human health (Ecology 2009).

Because no buildings are currently located on the Property, the soil gas data collected during the
Rl were used to evaluate the potential for vapor intrusion into adjoining, off-Property buildings.
The maximum detected COC soil gas concentrations and the associated screening levels
protective of indoor air from the guidance are summarized in the following table.

Soil Gas Screening Level Protective of the
Maximum Detected Vapor Intrusion Pathway(”
Concentration in Soil Vapor (ug/m3)
coc (ug/m?) (Ecology 2009)
PCE 4.6 96
TCE 0.39 3.7
cis-1,2-DCE 0.31 160?
Vinyl chloride 0.71 2.8
GRPH Not Measured 1,400-27,000°)
NOTES:
Wsoil gas screening level is equal to the indoor air cleanup level divided by an attenuation factor of 0.1 for soil gas just beneath the
building.

2009 guidance value. CLARC database does not currently have an indoor air cleanup level for cis-1,2-DCE.
C'The screening levels vary by fraction for petroleum hydrocarbons (air-phase petroleum hydrocarbons):
The standard for EC9-12 aliphatics is 1,400 pg/m>.

The standard for EC9-10 aromatics is 1,800 pg/m”.

The standard for EC5-8 aliphatics is 27,000 pg/m’.

p.g/m3 = micrograms per cubic meter GRPH = gasoline-range petroleum hydrocarbons
cis-1,2-DCE = cis-1,2-dichloroethylene Ecology = Washington State Department of Ecology
CLARC = cleanup levels and risk calculations PCE = tetrachloroethylene

COC = chemicals of concern TCE = trichloroethylene

A comparison of the maximum detected COC concentrations in soil gas with the respective
vapor intrusion screening level indicates that there is not a vapor intrusion risk under a standard
exposure scenario involving a slab-on-grade, crawl space, or full basement construction at off-
Property locations. Additionally, any on-Property risks will be mitigated in the future by virtue of
remediating the contaminated soil and groundwater prior to and during Property
redevelopment.

Because the groundwater contamination plume will remain at least temporarily following
remediation activities, the groundwater screening levels for vapor intrusion are appropriately
used for a screening level evaluation of the risk of vapor intrusion for future land use on the
Property. The referenced guidance indicates that when conducting a Tier 1 evaluation of vapor
intrusion risk, the maximum measured groundwater concentrations should be compared to the
screening levels. The maximum detected COC concentrations detected in groundwater beneath
the Property and the associated groundwater screening level protective of indoor air from the
guidance, and updated using Ecology’s CLARC database, revised in September 2012, are
summarized in the following table.
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Maximum Detected Groundwater Screening Level Protective
Concentration in Groundwater of the Vapor Intrusion Pathwaym (ng/L)
cocC (ng/L) (Ecology 2009 Appendix B)
PCE 220,000 12.8
TCE 4,800 0.88
Cis-1,2-DCE 7,600 160"
Vinyl chloride 630 0.25
GRPH/DRPH/ORPH 7,200/26,000/25,000 2.9—1,300(3)

Benzene 684 1.39

NOTES:

YGroundwater Screening Level is equal to the indoor air cleanup level divided by the product of an attenuation factor of 0.001,
Henry’s Law constant at 13 degrees Celsius (the average temperature of groundwater in Washington), and a conversion factor of
1,000.

2009 guidance value. CLARC database does not currently have an indoor air cleanup level for cis-1,2-DCE.

C'The screening levels vary by fraction for volatile petroleum hydrocarbons (volatile petroleum hydrocarbons):

The standard for EC8-10 aliphatics + EC10-12 aliphatics is 2.9 pg/L.

The standard for EC5-6 aliphatics + EC6-8 aliphatics is 140 ug/L.

The standard for C8-10 aromatics + EC10-12 aromatics is 1,300 pg/L.

ug/L = micrograms per liter GRPH = gasoline-range petroleum hydrocarbons
cis-1,2-DCE = cis-1,2-dichloroethylene Ecology = Washington State Department of Ecology
CLARC = cleanup levels and risk calculations ORPH = oil-range petroleum hydrocarbons

COC = chemicals of concern PCE = tetrachloroethylene

DRPH = diesel-range petroleum hydrocarbons TCE = trichloroethylene

A comparison of the maximum detected COC concentrations in groundwater with the respective
vapor intrusion screening level indicates that there would be a potential vapor intrusion risk
from all of the COCs under the standard exposure scenarios involving a slab-on-grade, crawl
space, or full basement construction on the Property.

TECHNICAL ELEMENTS

RAOs are used to define the technical elements for the screening evaluation and to select remedial
alternatives. The technical elements include ARARs, COCs, media of concern, and cleanup standards.

6.1

REMEDIAL ACTION OBIJECTIVES

RAOs are statements of the goals that a remedial alternative should achieve in order to be retained for
further consideration as part of the feasibility study (FS). The purpose of establishing RAOs for a site is to
provide remedial alternatives that protect human health and the environment (WAC 173-340-350). In
addition, RAOs are designated in order to:

Implement administrative principles for cleanup (WAC 173-340-130).

Meet the requirements, procedures, and expectations for conducting a FS and developing
cleanup action alternatives as discussed in WAC 173-340-350 through 173-340-370.

Develop cleanup levels (WAC 173-340-700 through 173-340-760) and remedial alternatives that
are protective of human health and the environment.

In particular, RAOs must address the following threshold requirements from WAC 173-340:
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Protect human health and the environment.
Comply with cleanup levels.
Comply with applicable state and federal laws.

Provide for compliance monitoring.

The overall RAO is to treat the primary source area and reduce COC concentrations in soil and
groundwater to below the applicable cleanup levels at the points of compliance proposed in Section
6.4.2. In addition to mitigating risks to human health and the environment, achieving the RAO ultimately
will allow Ecology to issue a No Further Action (NFA) determination for the Site.

In consideration of the anticipated future use of the Property, specific objectives for the preferred
remedy include the following:

6.2

Use in situ treatment methods, to an elevation of 0 feet NAVDS88 (approximately 40 feet bgs), to
treat the majority of contaminant mass beneath the Property.

Post-treatment, excavate vadose zone soil containing COCs that present a risk to human health
and the environment to 30 feet NAVD88 (approximately 10 feet bgs), as well as a limited area
down to 20 feet NAVD88 (approximately 20 feet bgs) to address PCS.

Use in situ treatment methods to reduce COCs exceeding cleanup levels in groundwater across
the Site.

Prevent further off-Property migration of COCs in groundwater at concentrations exceeding
cleanup levels.

Provide engineering controls to prevent the unacceptable risks to human health posed by COCs
in groundwater until cleanup levels are achieved.

Acquire an NFA determination for the Site.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Under WAC 173-340-350 and 173-340-710, ARARs include regulatory cleanup standards, standards of
control, and other environmental requirements, criteria, or limitations established under state or
federal law that specifically address a contaminant, remedial action, location, or other circumstances at

a site.

MTCA defines relevant and appropriate requirements as:

Those cleanup action standards, standards of control, and other environmental
requirements, criteria or limitations established under state and federal law that, while
not legally applicable to the hazardous substance, cleanup action, location, or other
circumstances at a site, address problems or situations sufficiently similar to those
encountered at the site that their use is well suited to the particular site.

The criteria specified in WAC 173-340-710(4) shall be used to determine if a requirement is relevant and
appropriate.
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Remedial actions conducted under MTCA must comply with the substantive requirements of the ARARs
but are exempt from their procedural requirements (WAC 173-340-710[9]). Specifically, this exemption
applies to state and local permitting requirements under the Washington State Water Pollution Control
Act, Solid Waste Management Act, Hazardous Waste Management Act, Clean Air Act, State Fisheries
Code, and Shoreline Management Act.

ARARs were screened to assess their applicability to the Site. The following table summarizes the
preliminary ARARs.

Preliminary ARARs for the Site

Preliminary ARAR Citation or Source

Chapter 70.105 of the Revised Code of
MTCA Washington (RCW)

MTCA Cleanup Regulation WAC 173-340

Guidance for Evaluating Soil Vapor Intrusion
in Washington State: Investigation and
Remedial Action, Review DRAFT, October
2009, Publication No. 09-09-047

Ecology, Toxics Cleanup Program — Guidance
To Be Considered

State Environmental Policy Act RCW 43.21C
Washington State Shoreline Management RCW 90.58; WAC 173-18, 173-22, and 173-
Act 27
The Clean Water Act 33 United States Code (USC) 1251 et seq.
42 USC 9601 et seq. and Part 300 of Title 40
Comprehensive Environmental Response, of the Code of Federal Regulations (40 CFR
Compensation, and Liability Act of 1980 300)
16 USC 661-667¢; the Act of March 10, 1934;
The Fish and Wildlife Coordination Act Ch. 55; 48 Stat. 401
Endangered Species Act 16 USC 1531 et seq.; 50 CFR 17, 225, and 402
25 USC 3001 through 3013; 43 CFR 10 and
Native American Graves Protection and Washington's Indian Graves and Records Law
Repatriation Act (RCW 27.44)
Archaeological Resources Protection Act 16 USC 470aa et seq.; 43 CFR 7
Washington State Dangerous Waste
Regulations WAC 173-303
Solid Waste Management Act RCW 70.95; WAC 173-304 and 173-351

Occupational Safety and Health
Administration Regulations 29 CFR Parts 1910, 1926

Washington Department of Labor and
Industries Regulations WAC 296
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Preliminary ARAR Citation or Source

Water Quality Standards for Surface Waters
of the State of Washington RCW 90.48 and 90.54; WAC 173-201A

Water Quality Standards for Ground Water WAC 173-200

Department of Transportation Hazardous
Materials Regulations 40 CFR Parts 100 through 185

Washington State Water Well Construction

RCW 18.104; WAC 173-160
Act

All applicable or relevant and appropriate

City of Seattle regulations, codes, and .
y 8 regulations, codes, and standards

standards

All applicable or relevant and appropriate

King County regulations, codes, and .
& yree regulations, codes, and standards

standards

NOTES:

CFR = Code of Federal Regulations

MTCA = Washington State Model Toxics Control Act
RCW = Revised Code of Washington (RCW)

USC = United States Code (USC)

WAC = Washington Administrative Code

6.3 MEDIA AND CHEMICALS OF CONCERN

The Property redevelopment plan currently includes excavating to an elevation of approximately 30 feet
NAVDA88 for subgrade parking. The depth of the planned excavation is expected to remove soil from the
vadose zone exhibiting solvent concentrations that exceed applicable cleanup levels. A small area also
will be overexcavated to a depth of 20 feet NAVD88 to address PCS, depending on concentrations post-
electrical resistance heating/ soil vapor extraction (ERH/SVE) treatment. The soil will be transported off
the site for disposal at an appropriate land disposal site. Although soil is currently the primary medium
of concern, upon the in situ treatment of contaminated soil beneath the Property and the subsequent
excavation and removal of contaminated soil from the vadose zone, groundwater will become the
primary medium of concern. Secondary media of concern include soil vapor and indoor air by virtue of
vapor transport from groundwater. The primary and secondary media and associated COCs are shown in
the table below:

Media of Concern Chemicals of Concern

PCE, TCE, GRPH, DRPH, ORPH, BTEX, metals, and
Soil PAHs

PCE, TCE, cis-1,2-DCE, vinyl chloride, GRPH, DRPH,

Groundwater ORPH, and BTEX

PCE, TCE, cis-1,2-DCE, vinyl chloride, GRPH, and

Soil Gas, Indoor Air
benzene

NOTES:
BTEX = benzene, toluene, ethylbenzene, and total xylenes ORPH = oil-range petroleum hydrocarbons
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cis-1,2-DCE = cis-1,2-dichloroethylene PAH = polycyclic aromatic hydrocarbons
DRPH = diesel-range petroleum hydrocarbons PCE = tetrachloroethylene
GRPH = gasoline-range petroleum hydrocarbons TCE = trichloroethylene

6.4 CLEANUP STANDARDS

The selected cleanup action alternatives must comply with the MTCA cleanup regulations specified in
WAC 173-340 and with applicable state and federal laws. The cleanup levels selected for the Site are
consistent with the RAOs, which state that the remedial objective is to reduce concentrations of COCs in
soil and/or groundwater to below the MTCA Method A (or B, as applicable) cleanup levels. In addition to
mitigating risks to human health and the environment, achieving the RAOs will allow Ecology to issue an
NFA determination under Ecology’s Voluntary Cleanup Program. The associated media-specific cleanup
levels for the identified COCs are summarized in Sections 6.4.1 through 6.4.3 below.

6.4.1 Cleanup Levels

The cleanup levels for the COCs and media of concern are tabulated below, including the source
of the standard. The proposed cleanup levels for the Site are the MTCA Method A cleanup levels
for COCs in soil, which are protective of the direct-contact pathway and protective of
groundwater. The MTCA Method A cleanup levels are proposed for COCs in groundwater. If no
promulgated MTCA Method A cleanup level exists for a given chemical, the proposed cleanup
level is the MTCA Method B Standard Formula Value for carcinogenic or non-carcinogenic
compounds, depending upon the carcinogenic properties of the compound.

Proposed Cleanup Levels for Soil

Chemicals of Cleanup Level

Concern (mg/kg) Source
GRPH 30 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
DRPH 2,000 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
ORPH 2,000 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
Benzene 0.03 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
Toluene 7 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
Ethylbenzene 6 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
Total Xylenes 9 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
PCE 0.05 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
TCE 0.03 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
cis-1,2-DCE 160 MTCA Method B, Non-Carcinogen; WAC 173-340-740(3)(b)(i)
Vinyl chloride 0.67 MTCA Method A, Unrestricted; WAC 173-340-740(2)(b)(i)
NOTES:
cis-1,2-DCE = cis-1,2-dichloroethylene ORPH = oil-range petroleum hydrocarbons
DRPH = diesel-range petroleum hydrocarbons PCE = tetrachloroethylene
GRPH = gasoline-range petroleum hydrocarbons TCE = trichloroethylene
mg/kg = milligrams per kilogram WAC = Washington Administrative Code

MTCA = Washington State Model Toxics Control Act
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Proposed Cleanup Levels for Groundwater

Chemicals of

Cleanup Level

Concern (ng/L) Source

GRPH 800 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
DRPH 500 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
ORPH 500 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
Benzene 5 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
Toluene 1,000 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
Ethylbenzene 700 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
Total Xylenes 1,000 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
PCE 5 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
TCE 5 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
cis-1,2-DCE 16 MTCA Method B, Table Value; WAC 173-340-720(4)(b)(iii)
Vinyl chloride 0.2 MTCA Method A, Table Value; WAC 173-340-720(3)(b)(i)
NOTES:

ug/L = micrograms per cubic meter
cis-1,2-DCE = cis-1,2-dichloroethylene

DRPH = diesel-range petroleum hydrocarbons
GRPH = gasoline-range petroleum hydrocarbons

ORPH = oil-range petroleum hydrocarbons
PCE = tetrachloroethylene

TCE = trichloroethylene

WAC = Washington Administrative Code

MTCA = Washington State Model Toxics Control Act

Proposed Cleanup Levels for Soil Gas

Chemicals of

Cleanup Level”

Concern (ng/m?) Source
GRPH? 1,400/14,000 _ . . o :
Benzene 3 4/32 “Guidance for Evaluating Soil Vapor Intrusion in Washington State:
PCE 9é/960 Investigation and Remedial Action”, Review DRAFT, October 2009,
TCE 3.7/37 Publication No. 09-09-047; Appendix B, Method B; PCE and TCE
cis-1,2-DCE 160/1,600 (NC) ;J:dte;tr(:‘db;rr\ ;I(()ela;up levels and risk calculations database on
Vinyl chloride 2.8/28 P )
NOTES:

(1)The first value is the screening level for sub-slab measurements; the second value is the screening level for deep (> 15 feet below ground
surface) soil gas measurements.
(2)This is the lowest (most conservative) of the three screening level values for air-phase petroleum hydrocarbon fractions.
ug/m3 = micrograms per cubic meter

cis-1,2-DCE = cis-1,2-dichloroethylene

GRPH = gasoline-range petroleum hydrocarbons

NC = noncarcinogenic
PCE = tetrachloroethylene
TCE = trichloroethylene
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Proposed Cleanup Levels for Indoor Air

Chemicals of | Cleanup Level

Concern (ng/m®) Source

GRPH" 140 . . . o .
Benzene 0.32 Guidance for Evaluating Soil Vapor Intrusion in Washington State:
PCE 9 6 Investigation and Remedial Action, Review DRAFT, October 2009,
TCE 0 '37 Publication no. 09-09-047; Appendix B, Method B; PCE and TCE

. ' Updated in cleanup levels and risk calculations database on
cis-1,2-DCE 16 (NC) September 2012
Vinyl chloride 0.28 P '
NOTES:
ug/m3 = micrograms per cubic meter NC = noncarcinogenic
cis-1,2-DCE = cis-1,2-dichloroethylene PCE = tetrachloroethylene
GRPH = gasoline-range petroleum hydrocarbons TCE = trichloroethylene

(&)

6.4.2.1

6.4.2.2

6.4.2.3

This is the lowest of the three screening level values for air-phase petroleum hydrocarbon fractions.

6.4.2 Points of Compliance

The point of compliance is the location where the enforcement limits that are set in accordance
with WAC 173-200-050 will be measured and cannot be exceeded (WAC 173-200-060). Once the
cleanup levels have been attained at the defined points of compliance, the impacts present
beneath the Site will no longer be considered a threat to human health or the environment. In
situations where achieving the standard point of compliance is not practicable, conditional
points of compliance can be implemented under the expectation that the persons responsible
for undertaking the cleanup action shall demonstrate that all practical methods of treatment
will be used in the Site cleanup and will not result in a greater overall threat to human health
and the environment (WAC 134-340-720).

Point of Compliance for Groundwater

In accordance with WAC 173-340-720(8)(a)(b), the point of compliance for groundwater is
defined as the uppermost level of the saturated zone extending vertically to the lowest depth
that potentially could be impacted by the COCs throughout the Site.

Point of Compliance for Soil

In accordance with WAC 173-340-740(6)(b-d), the point of compliance for direct contact
exposure is throughout the Property from the ground surface to 15 feet bgs, which is a
reasonable estimate of the depth of soil that could be excavated and distributed at the soil
surface as a result of development activities. All soil containing concentrations of COCs above
the MTCA Method A cleanup levels will be excavated to a depth of 10 feet below the current
foundation grade (i.e., 30 feet NAVD88) and removed from the Site.

In order to be protective of groundwater, the remaining soil containing known concentrations of
PCE above the MTCA Method A cleanup level of 0.05 mg/kg (Table 740-1 of WAC 173-340) will
be treated with in situ technologies as discussed in Section 7.0.

Point of Compliance for Soil Gas

Cleanup standards and points of compliance for soil gas have not been promulgated as of the
date of this document, although soil gas screening levels have been published as draft guidance
by Ecology (Ecology 2009) and are included as ARARs for this document. The points of

SoundEarth Strategies, Inc. 43 January 31, 2014




6.4.2.4

7.0

Draft — Issued for Ecology Review

compliance for soil gas are identified in the referenced guidance for both sub-slab gas (soil gas
encountered just beneath a building) and deeper soil gas (defined as equal to, or greater than,
15 feet bgs).

Point of Compliance for Indoor Air

Cleanup standards and points of compliance for indoor air have not been promulgated as of the
date of this document, although indoor air cleanup levels have been published as draft guidance
(Ecology 2009) and are included as ARARs for this document. The points of compliance will be
the standard point of compliance per WAC 173-340-750(6), which is ambient air throughout the
Property.

SELECTED CLEANUP ACTION

The following sections summarize the feasible remedial alternatives reviewed during the FS, and they
outline the components associated with the selected cleanup alternative.

7.1

EVALUATION OF FEASIBLE REMEDIATION TECHNOLOGIES

Remedial components (technologies) were evaluated with respect to the degree to which they comply
with the cleanup requirements set forth in MTCA. According to MTCA, a cleanup action alternative must
satisfy all of the following threshold criteria as specified in WAC 173-340-360(2):

Protect human health and the environment.
Comply with cleanup standards.
Comply with applicable state and federal laws.

Provide for compliance monitoring.

These criteria represent the minimum standards for an acceptable cleanup action.

WAC 173 340-360 (2)(b) also requires the cleanup action alternative to:

Use permanent solutions to the maximum extent practicable.
Provide for a reasonable restoration time frame.

Consider public concerns on the proposed cleanup action alternative.

Using the above criteria, several remedial technologies were evaluated and screened for effectiveness,
implementability, and relative cost to produce a short list for further inclusion in the development of
alternatives. Table 12 of the FS Report (SoundEarth 2013b) summarizes the remedial component
screening process. The remedial components that passed the screening process include the following:

Excavation and Land Disposal of Contaminated Soil. The excavation of contaminated soil from
the Property will include the removal of the impacted soil to an elevation of 30 feet NAVDS88 to
remove COCs from the vadose zone. Overexcavation of soil located in the northeast corner of
the Property to an elevation of 20 feet NAVDS88 is necessary to remove PCS that exceeds MTCA
Method A cleanup levels. Land disposal is the act of removing contaminated soil from an
uncontrolled condition and placing it in a controlled condition where it will produce fewer
adverse environmental impacts. A controlled condition generally refers to engineered landfills
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that feature low permeability liners, witness systems, and leachate collection systems to
prevent the disposed soil from leaching into the environment and mitigate future liability
associated with the contamination.

= Dewatering during Excavation. Extensive dewatering is not anticipated due to the relatively
shallow limits of the excavation (approximately 30 feet NAVDS8S; i.e., 10 feet bgs). The
overexcavation of PCS will require dewatering to reach 20 feet NAVD88 since shallow
groundwater beneath the Property is at approximately 30 feet NAVD88. As the excavation
proceeds, it will encounter the shallow water-bearing zone across the Property. Dewatering is
the process of pumping the groundwater that infiltrates the limits of the excavation. The water
is collected at a low point in the excavation where it is then pumped to a water storage tank at
the ground surface for treatment and disposal.

= Soil Vapor Extraction. SVE is the process of inducing a pressure and concentration gradient in
the subsurface to cause volatile compounds, including PCE, TCE, GRPH, and benzene, to desorb
from the soil and flow with the vapor stream to a common collection point for discharge or
treatment. Collected vapors will be treated with granular-activated carbon prior to being
discharged to the atmosphere.

= Resistive Thermal Heating with Vapor Extraction. Contaminated soil and groundwater is heated
using electrical resistance to a temperature sufficient to cause the contaminants in the
subsurface to volatilize to the vapor phase, where they are recovered by vapor extraction.
Recovered vapor and water are treated with granular-activated carbon to remove contaminants
before they are discharged.

= In Situ Chemical Oxidation with Permanganate. Permanganate has proven to be an effective
chemical oxidant for the treatment of chlorinated solvents (PCE, TCE, cis-1,2-DCE, and vinyl
chloride) in soil and groundwater. A solution of permanganate as a salt of either potassium or
sodium is injected into the groundwater to chemically oxidize these target COCs.

= Reductive Dechlorination (Anaerobic Bioremediation). Reductive dechlorination is a proven
remedial technology for chlorinated solvents. The fermentation of edible oil by indigenous
microorganisms injected into the groundwater produces a rapid and significant reduction in
dissolved oxygen concentrations in the saturated zone. This provides the strongly negative
oxidation/reduction potential necessary to treat the target COCs by reductive dechlorination.
The anaerobic zone extends far beyond the radius of influence of the edible oil itself, enhances
attenuation of contaminants both up- and crossgradient of the active treatment zone, and
serves as a barrier around the periphery of the treatment zone/groundwater plume, which
mitigates the migration of contaminated groundwater beyond Site boundaries. Reductive
dechlorination is a biotic process completed by anaerobic bacteria. Complete dechlorination of
PCE produces non-toxic chloride, ethene, and ethane gas.

= Passive Vapor Barrier. Passive vapor barriers are materials that exhibit very low gas flow
permeability and that can prevent the intrusion of vapor-phase VOCs into the interior of the
building. The foundation of the future development will include the floor and walls of a one- to
two-story underground parking garage. The foundation will be comprised of several feet of
concrete, which will be constructed to act as a permanent vapor barrier to contaminant
migration.
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=  Monitored Natural Attenuation. Monitored natural attenuation refers to the methods used to
evaluate whether natural attenuation processes are effectively remediating a contaminant
plume, and if so, at what rate. Contaminants released to the environment in concentrations that
pose risks to human health or the environment are subject to natural degradation processes,
such as volatilization, diffusion, biotic and abiotic reactions, and dilution. These naturally
occurring attenuation processes are distinguished from an engineered remedy employed to
increase the rate of remediation above the rate observed through these “natural” processes. In
many cases, natural attenuation is the most cost-effective means for achieving cleanup levels.

Monitored natural attenuation is retained as a complimentary remedial component to other engineered
remedial components rather than as a stand-alone or sole remedial component to be consistent with
the expectations for natural attenuation stipulated under MTCA. Under MTCA, monitored natural
attenuation can be considered an active remedial measure if Site conditions conform to the
expectations listed in WAC 173-340-370(7), as follows:

=  Source control (including removal and/or treatment of hazardous substances) has been
conducted to the maximum extent practicable.

= Leaving contaminants in place during the restoration time frame does not pose an unacceptable
threat to human health or the environment.

=  There is evidence that natural biodegradation or chemical degradation is occurring and will
continue to occur at a reasonable rate at the Site.

= Appropriate monitoring requirements are conducted to verify that the natural attenuation
process is taking place and that human health and the environment are protected.

7.2 CLEANUP ACTION ALTERNATIVE DEVELOPMENT AND DESCRIPTION

The development of cleanup action alternatives considered only those remedial components that
effectively treat the COCs in the affected media of concern and that were conducive to the future
Property redevelopment plan. The most recent development plans for the Property include a bio-tech
campus with underground parking. Preliminary site plans indicate that the entire Property will be
excavated to a final grade depth of 30 feet NAVD88. Excavating the entire Property to this elevation will
remove shallow soil exhibiting COCs above the respective cleanup levels and remove the majority of the
source material from the Property.

Three cleanup action alternatives were developed that are comprised of various combinations of the
remedial components retained from the component screening step. The ERH and SVE system and the
excavation and off-site land disposal of contaminated soil are common to each of the alternatives
presented in the FS Report (SoundEarth 2013b). The cleanup action alternatives differ only in the type of
treatment employed to remediate groundwater.

Because of the significant elevation changes and associated relative depths bgs across the Site,
discussions regarding elevation and depth are hereafter presented in elevations above NAVDS8S.
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The three alternatives, which are described in more detail in SoundEarth’s FS Report, include the
following:

= Cleanup Action Alternative 1—ERH/SVE, Excavation of Soil, and In Situ Reductive Dechlorination
of Groundwater

= Cleanup Action Alternative 2—ERH/SVE, Excavation of Soil, and In Situ Chemical Oxidation of
Groundwater

= Cleanup Action Alternative 3—ERH/SVE, Excavation of Soil, and Permeable Reactive Barrier Wall
for Groundwater

For the purposes of designing and evaluating cleanup action alternatives, the Site was separated into
three vertical treatment zones: Shallow Treatment Zone, Intermediate Treatment Zone, and Deep
Treatment Zone (Figures 9 and 10). These zones are generally defined by the following:

= Shallow Treatment Zone (40 to O feet NAVD88). This zone is characterized by the vadose zone
(30 to 40 feet NAVD88) and the first 30 feet of the saturated zone (0 to 30 feet NAVDS88). As
discussed in previous sections, a distinctive, very hard, silt-rich layer was consistently
encountered at elevations between -5 and 5 feet NAVD88, which is holding up a majority of the
solvent mass beneath the Property.

= |ntermediate Treatment Zone (0 to -40 NAVDS88). This zone is characterized by the approximate
maximum depth beneath the Property where COC concentrations were detected above the
applicable cleanup level.

= Deep Treatment Zone (-40 to -80 NAVDS88). This zone is characterized by the approximate
maximum depth beneath the Site where COC concentrations were detected above the
applicable cleanup level.

As described in the FS Report, Cleanup Action Alternative 1 is the recommended alternative, and it
includes source removal via ERH/SVE and excavation on the Property, as well as the application of in situ
reductive dechlorination to treat the Site-wide groundwater plume. Cleanup Action Alternative 1 meets
the threshold requirements for cleanup actions set forth in WAC 173-340-360(3) and WAC 173-340-370.

Cleanup Action Alternative 1 addresses the COCs in all media of concern: soil gas, soil, groundwater, and
indoor air. Cleanup Action Alternative 1 is protective of the indoor air inhalation pathway and of direct
contact exposure (e.g., dermal contact, ingestion) with soil and groundwater. Treatment of the source
area and active remediation of the contaminated groundwater beneath the Site demonstrate that
Cleanup Action Alternative 1 is protective of groundwater.

Cleanup Action Alternative 1 includes installing an ERH/SVE system on Property within the shallow
treatment zone, injecting an edible oil substrate (EQS) into the shallow, intermediate, and deep
treatment zones to treat the groundwater using in situ reductive dechlorination, and excavating on-
Property soil to an elevation of 30 feet NAVD88. Figures 31 through 38 provide a conceptual illustration
of how this cleanup action alternative will be implemented.

The ERH/SVE system boundary was defined by the following criteria:

= Soil within the vadose zone (30 to 40 feet NAVD88) containing concentrations of PCE above 14
mg/kg. This is shown as the Hot Spot Area depicted on Figures 31 and 32.
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=  Groundwater between 0 to 40 feet NAVD88 containing concentrations of COCs above 5,000
pg/L; a concentration which can be effectively be remediated within a reasonable restoration
time frame using in situ reductive dechlorination.

The ERH/SVE system was designed to reduce PCE concentrations to below 14 mg/kg in the vadose zone
soil (30 to 40 feet NAVD88) to allow for the disposal of the soil at a non-hazardous, Subtitle D landfill. In
addition, remediating the source area soil will also reduce PCE concentrations in the shallow
groundwater treatment zone to less than 5ppm, which will expedite the restoration of groundwater
guality beneath the Site.

In an effort to estimate how much total mass is present within the ERH/SVE system boundary,
SoundEarth developed a 10-foot by 10-foot grid system and utilized AutoCAD for irregular-shaped areas
defined by angled treatment boundary lines on Figure 31. The grid system and irregular-shaped areas
were used to designate areas with concentration ranges of total CVOCs as PCE based on the most recent
soil and groundwater sample analytical results.

The concentrations of the decay/daughter products were normalized to the parent product, PCE.
Concentrations of normalized PCE for each sample were calculated by first dividing the individual
concentration of each CVOC by its respective molar mass to convert the given CVOC into its molar
concentration. The individual CVOC molar masses of each sample were summed to calculate the total
molar concentration of CVOCs. These total molar concentrations were divided by the molar mass of PCE
to normalize concentrations of total CVOCs to the parent product, PCE (PCE normalized).

Volume calculations were completed by dividing the designed depth of treatment into four 10-foot
elevation segments for soil (e.g. 40 to 30 feet NAVD88) and multiplying each 10-foot elevation segment
by the designated surface areas of their respective concentration ranges of PCE normalized depicted on
Figures 39 through 43. Groundwater was treated as a continuous volume from 10 to 40 feet bgs. The
estimated total mass for PCE normalized for the treatment area includes mass as dense nonagqueous
phase liquid (DNAPL) from suspected source areas, and mass from adsorbed-phase soil and dissolved-
phase groundwater with concentrations of total CVOCs. It is assumed the mass of total CVOCs in soil
vapor is negligible; therefore, the mass of total CVOCs in soil vapor was excluded from the estimate of
total mass. The following parameters were used for the total mass calculations:

= PCE Density = 101.1 pounds per cubic feet (pcf)

= Concentration ranges of PCE normalized were averaged for each designated area and 10-foot
elevation segment

= Bulk Soil Density = 125.9 pcf
= Total Porosity = 0.3
= Water Density = 62.4 pcf

Using these parameters, the estimated total mass of PCE normalized within the treatment area in soil is
4,052 pounds and in groundwater is 3,870 pounds (Tables 15 and 16).

Residual DNAPL as PCE was observed within sludge located in Sump No. 4 and was sampled where a
maximum PCE concentration was detected at 85,000 mg/kg. In addition, analytical results from soil and
groundwater sample indicated that historical releases of PCE had likely occurred near the southern
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sewer line and trenches near and between Sumps No. 2, No. 4, and No. 8. Therefore, it is anticipated
that a significant quantity of mass exists as DNAPL beneath the Property, but the exact quantity will not
be known until final removal rates are established post-ERH/SVE treatment. Using a large residual
DNAPL estimate of 4,500 pounds, the total mass of PCE normalized within the treatment area is 12,422
pounds (4,500 + 4,052 + 3,870).

The concentration ranges of PCE normalized for soil and groundwater in the treatment area are listed on
Tables 15 and 16. In addition, Tables 15 and 16 present the calculated surface area for each elevation
segment, volume, and mass corresponding to the average concentration range of PCE normalized in soil
and groundwater.

7.3 CLEANUP ACTION OBIJECTIVES

As discussed above, the objectives of the cleanup action have been established in consideration of
human health and the environment and the future use of the Property, and include the following:

= Excavate on-Property soil containing PCE and other COCs at concentrations that present a risk to
human health and the environment.

= Use in situ treatment methods to reduce COCs in groundwater beneath the Site exceeding
cleanup levels.

=  Prevent further off-Property migration of COCs in groundwater at concentrations exceeding
cleanup levels.

=  Provide engineering controls to prevent the unacceptable risks to human health posed by COCs
in groundwater until cleanup levels are achieved.

= Acquire a determination of NFA.
8.0 CLEANUP ACTION IMPLEMENTATION PLAN

This section provides a description of the cleanup action components that will be implemented in order
to remediate soil and groundwater beneath the Property containing concentrations of COCs exceeding
the cleanup levels.

8.1 CLEANUP ACTION IMPLEMENTATION DOCUMENTS

A detailed Sampling and Analysis Plan (SAP) and Project-Specific Health and Safety Plan (HASP) were
prepared as part of the CAP and are appended to this report. The purpose of the SAP is to ensure that
the sample collection, handling, and analysis conducted during and after the completion of the cleanup
action will result in data that meet the data quality objectives for the cleanup action at the Property. The
SAP includes requirements for sampling activities, including sampling frequency and location, analytical
testing, documentation, and QA/QC for compliance monitoring. The SAP also defines the data quality
objectives and standard operating procedures for the cleanup action, as well as includes details
regarding sample collection and analysis, including sample collection procedures, analytical methods,
QA/QC procedures, and data quality reviews (Appendix E).

The purpose of the HASP is to outline the project-specific health and safety requirements for the
cleanup action. The HASP will include guidelines to reduce the potential for injury during
implementation of the cleanup action, as well as incident preparedness and response procedures,

SoundEarth Strategies, Inc. 49 January 31, 2014



Draft — Issued for Ecology Review

emergency response and evacuation procedures, local and project emergency contact information,
appropriate precautions for potential airborne contaminants and site hazards, and expected
characteristics of the waste generated by the proposed work (Appendix F).

8.2 CONSTRUCTION ACTIVITY SUMMARY—ELECTRICAL RESISTIVE HEATING/SOIL VAPOR
EXTRACTION

The ERH/SVE system will encompass 37,943 square feet and consist of 165 electrodes and 16
temperature monitoring points (TMPs) that will be installed in the approximate spacing shown on Figure
31. The electrodes will be constructed in borings advanced to 0 feet NAVD88 (i.e., approximately 30 feet
into the saturated zone) within the Property boundaries using standard hollow-stem auger (HSA) drilling
techniques. The electrodes will be comprised of Schedule 40 steel. Groundwater within the treatment
zone will be heated to a temperature of 100 degrees Celsius to transfer the dissolved COCs to the vapor
phase for subsequent recovery by vapor extraction. During heating, subsurface temperatures will be
measured at TMPs located within the treatment area. Each of the TMPs will consist of Schedule 80 PVC
pipe installed in borings advanced using standard HSA drilling techniques. Pipes for the collection of
recovered soil vapor will be connected to the electrodes to convey soil vapor from the treatment area
by vacuum to a treatment building (Figure 32). The treatment system, consisting of the power control
unit, condenser, two SVE blowers, and the granular-activated carbon units associated with treating the
condensate and vapor generated by the system, will be located on the northern portion of the Property
(Figure 32).

After installation of the electrodes, TMPs, and the vapor extraction mechanical and treatment
equipment, the system will be subjected to startup and testing. After testing, power will be applied to
the Property continuously, except for during system adjustments and routine maintenance.
Thermocouples in the TMPs will be monitored continuously using a Power Control Unit (PCU) control
and remote monitoring systems. The PCU is a variable transformer system capable of providing three
simultaneous power outputs at automatically adjustable voltages. During operations, the heating
contractor will monitor the system remotely and provide weekly updates and conduct site visits every
other week for visual inspection and maintenance of the ERH components of the system. Additional
trips will be made, as necessary, to verify that the ERH system is functioning efficiently and effectively.

During ERH/SVE system operations, lower permeability soil lenses and areas with elevated chloride ion
concentrations attract electricity first due to the higher electric conductivity. These areas are typically
associated with the most contaminated portions of the site where DNAPL tends to be present.

Once subsurface heating starts, the boiling points of various VOC/water mixtures are reached in the
following order: DNAPL in contact with water or soil moisture, followed by dissolved VOCs, and finally,
uncontaminated groundwater. This is explained by Dalton’s law of partial pressures.

When a VOC is immersed in water, the combined boiling point is depressed. Consequently, the
VOC/water interface will boil when the vapor pressure of the VOC plus the vapor pressure of water are
equal to the ambient pressure.

The boiling temperature of water that contains dissolved phase VOCs is also depressed, depending on
the VOC concentration. However, the boiling point depression due to dissolved VOCs is negligible unless
the concentration is in the percent range.
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With this understanding, combined with the technology limitations of approximately 99% total mass
removal efficiency, it is anticipated that the following estimates of mass destruction will occur within the
treatment area:

Mass before Removal Mass after

Mass Phase Treatment Efficiency Treatment
DNAPL 4,500 lbs 100% 0 Ibs
Adsorbed Phase onto Soil 4,052 Ibs 99% 41 Ibs
Dissolved Phase in Groundwater 3,870 lbs 98% 77 lbs
Total 12,422 lbs 99% 118 Ibs
NOTES:
DNAPL = dense nonqueous-phase liquids
Ib = pound

The remaining 118lbs of contaminant mass will be treated by in situ reductive dechlorination as
described below.

8.3 CONSTRUCTION ACTIVITY SUMMARY—IN SITU REDUCTIVE DECHLORINATION OF
GROUNDWATER

As illustrated on Figures 35 through 37, injection wells will be installed across the Property for source
zone treatment and as barrier treatment walls along the eastern and southern Property boundaries for
the purpose of injecting EOS to treat the residual solvent plume. EOS will be used as a carbon source to
deplete dissolved oxygen present in the aquifer, generate free hydrogen, and sustain a robust anaerobic
dechlorinating microbial population. The indigenous microbial population will consume oxygen and
generate an anaerobic environment, which is needed for Dehalococcoides genus bacteria (DHC)-
mediated reductive dechlorination to occur. Reductive dechlorination of CVOCs occurs under strictly
anaerobic conditions. Unlike in aerobic conditions where bacteria obtain energy by oxidizing reduced
compounds (i.e., petroleum) while utilizing oxygen as the electron acceptor, reductive dechlorination is
mediated by anaerobic bacteria (e.g., DHC), which obtain energy by oxidizing hydrogen and utilizing the
CVOC as the electron acceptor. Through this process, chlorine atoms within the solvent molecules are
replaced by hydrogen one by one. As such, PCE is reduced to TCE, which is reduced to cis-1,2-DCE, which
is reduced to vinyl chloride, which is reduced to ethene, which is reduced to carbon dioxide as a
detoxified final degradation product. The presence of degradation products in groundwater beneath the
Property confirms that conditions are conducive to reductive dechlorination, and enhancing this
naturally occurring process with EOS will significantly reduce the remedial time frame.

Based on observed Site conditions, it is anticipated that the groundwater plume south of Roy Street and
east of 8" Avenue North will be addressed by natural attenuation. The treatment of the source zone
with ERH/SVE, excavation of vadose zone soil, and the in situ groundwater treatment on the Property
will significantly reduce the contaminant concentrations in groundwater beneath the Property and Site.
Primary and secondary lines of evidence will be used to evaluate whether natural attenuation is
occurring in the groundwater south of Roy Street and east of 8" Avenue North. Primary lines of
evidence will include analytical data that define a contaminated groundwater plume as shrinking, stable,
or expanding for the COCs (trend analyses and isoconcentrations maps). Secondary lines of evidence for
natural attenuation will include the evaluation of geochemical indicators (dissolved oxygen, ORP, pH,
alkalinity, nitrate, total manganese, ferric and ferrous iron, sulfate, methane, ethene, ethane, chloride,
and fatty acids) for naturally occurring biodegradation and estimates of natural attenuation rates and
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biodegradation capacity. Monitoring wells to be included in the natural attenuation network are as
follows:

= |ntermediate Water-Bearing Zone: MW107, MW108, MW109, MW110, MW111, MW112,
MW114, MW115, MW116, MW117, MW118, MW119, MW120, and MW128

=  Deep Water-Bearing Zone: MW102, MW103, MW104, MW105, MW106, MW113, and MW122

Currently, there are numerous lines of evidence that show that biodegradation is occurring in the
intermediate water-bearing zone. These lines of evidence include the presence of PCE and its
degradation products, the presence of geochemical indicators of biodegradation, and decay rates that
show PCE and its degradation products are decaying over time and distance from the source area.
Should in the future natural attenuation prove insufficient in remediating off-Property groundwater
contamination, contingency injection wells will then be utilized, as shown on Figures 35 through 38. The
first trigger for installation of the off-Property injection wells will be based on a time-series analysis of
quarterly monitoring results for wells MW113, MW115, MW116, and MW119 (the sentry wells). If the
time series analysis indicates an expanding plume at any of the sentry wells, SoundEarth will evaluate
the necessity for installation of the off-Property injection wells in consultation with Ecology. The second
trigger for installation of the off-Property injection wells will be based on a revised analysis of the
restoration time frame, to be conducted at the conclusion of the 5 year monitoring program described
in section 9.2.3.

The spacing of the injection wells along each transect is based on soil bulk density estimates developed
by EOS Remediation, as well as the relatively permeable soil texture. This information was used to
develop the approximate volume of EOS necessary to support a zone of anaerobic dechlorination
sufficient to degrade the chlorinated solvents within groundwater beneath the Site. Based on the
reaction time of the EOS, injection transects will be spaced a distance equivalent to the distance
travelled by groundwater in 3 years. The groundwater seepage velocity for each treatment zone was
based on the average seepage velocity for each water-bearing zone and was estimated at 150 feet per
year for the shallow treatment zone and 25 feet per year for the intermediate treatment zone. The
seepage velocity for each water-bearing zone is discussed in greater detail in Section 2.5.3 of the FS
Report (SoundEarth 2013b).

Based on the seepage velocity in the shallow treatment zone, injection transects could be spaced up to
450 feet apart; however, a more aggressive network will be installed in the shallow source area to take
advantage of the ERH electrodes and treat the expected residual mass that remains after
implementation of the ERH treatment. The more aggressive injection approach in the source area will be
accomplished by converting the 165 ERH electrodes, spaced on 17-foot centers, into injection points, as
well as installing additional shallow injection points to the north of the ERH/SVE treatment boundary,
with the positioning dependent on performance of the ERH/SVE system and its effect on mass outside of
the direct treatment zone. If necessary, the same 17-foot-centers design associated with the ERH/SVE
system will be utilized outside the ERH/SVE treatment boundary. However, wells in the shallow water-
bearing zone could be placed on 25"-foot centers based on a combination of total EOS volume required,
the ability of the formation to accept the required EQOS, and the groundwater seepage velocity.

The injection points installed within in the intermediate treatment zone will be placed on a north-south
spacing of 20 feet and an east-west transect spacing of approximately 75 feet. The placement of these
wells was designed to accomplish full coverage of EOS using a 1-foot to 5-foot dispersion ratio
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(dispersion rate: groundwater velocity) and the calculated seepage velocity discussed above (Figure 36).
The barrier treatment wall injection points in both the shallow and intermediate treatment zones is
designed for a single injection event with the wells placed on 10-foot centers to prevent further off-
Property migration of COCs in groundwater at concentrations exceeding cleanup levels (Figure 35 and
37). This provides a level of conservatism since it is designed to treat all of the contamination coming
from the Property, ignoring the extensive injection scheme implemented within the source area. The
exact spacing and placement of the barrier treatment wells will be contingent on site conditions, access
restrictions, and protection requirements for future use.

Manifold piping will be used to introduce EQOS into each of the injection wells. Upon completion of the
EOS injection on Property, the interior injection wells and those wells within the excavation footprint
will be decommissioned and the remedial excavation would commence.

8.4 CONSTRUCTION ACTIVITY SUMMARY—EXCAVATION AND LAND DISPOSAL OF
CONTAMINATED SOIL

Upon decommissioning of the system and prior to conducting excavation activities on the Property,
performance soil samples will be collected from the vadose zone (30 to 40 feet NAVD88) to verify that
the system effectively reduced concentrations of PCE to below 14 mg/kg to allow for the disposal of the
soil at a non-hazardous, Subtitle D landfill under Ecology’s contained-in determination. In addition, some
secondary effect of PCS could be realized in the areas surrounding the ERH/SVE system and this soil also
will be assessed.

8.4.1 Site Preparation and Mobilization

Prior to initiating construction activities, temporary erosion and sediment control (TESC)
measures will be established as part of the larger construction excavation project. Once all TESC
measures are implemented in accordance with the construction project plan, construction
equipment and supplies will be mobilized to the Property.

8.4.2 Well Decommissioning

ERH electrodes, TMPs, existing monitoring wells, and EOS injection wells within the footprint of
the excavation area will be decommissioned by a licensed well driller or under the supervision of
a professional engineer in accordance with the Ecology Water Well Construction Act (1971),
RCW 18.104 (WAC 173-160-460).

8.4.3 Shoring Installation

Shoring will be installed around the entire perimeter of the redevelopment and will consist of
soldier piles, lagging, and tie backs. The shoring design will be incorporated into the future
development plans and is not presented in this CAP. Shoring will be installed in 5- to 10-foot
vertical increments as the excavation proceeds to facilitate the safe excavation of contaminated
soil to the required depth.

8.4.4 Shoring and Excavation Sequence
The bulk excavation will commence after the completion of the following items:

=  Acquiring a contained-in determination and profiling for waste disposal from
Ecology.
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= |nstalling TESC measures.
= Establishing site security and fencing.
=  Preparing ingress and egress pathways.

= Decommissioning ERH electrodes, TMPs, existing monitoring wells, and EQOS
injection wells within the remedial excavation area.

= |nstalling the shoring system.

The excavation limits will extend from lot-line to lot-line and to 30 feet NAVD88. Field activities
will involve excavating soil from the vadose zone (30 to 40 feet NAVD88) and transporting the
excavated material off the Property for land disposal (Figures 33 and 34). To address PCS
detected above MTCA Method A cleanup levels beneath the northeast portion of the Property,
this area will be overexcavated to approximately 20 feet NAVDS88 (Figure 33) and backfilled with
clean structural fill. Field screening and soil stockpile samples will be used to document COC
concentrations in soil and to confirm compliance with the contained-in determination.

It is anticipated that all soil removed from the excavation area will meet the contained-in criteria
for PCE for disposal at a Subtitle D (municipal waste) disposal facility (Figure 33). To meet the
requirements of the contained-in determination, detectable concentrations of PCE must be
below 14 mg/kg. Approximately 32,000 tons of soil will be removed from the Property for off-
site disposal.

8.4.4.1 Contingency Plan to Address Unknown Contamination

The presence of aesthetic impacts and conditions encountered by site employees and
equipment operators during the construction excavation activities at the Property may be
indicative of conditions associated with contaminated media. Equipment operators will be
instructed to use the following criteria to alert the site superintendent and construction
manager of potential issues of previously unidentified contamination at the Property. Any of the
following occurrences are considered common-sense criteria that may require a mitigation or
remediation response. These criteria include, but are not limited to, the following:

= QObvious petroleum staining, sheen, or colored hues in soil or standing water.
= The presence of petroleum products or leachate of other chemicals.

= The presence of utility pipelines with sludge or trapped liquid indicating petroleum
or chemical discharge sludge.

= The presence of buried pipes, conduits, tanks, or unexplained metallic objects or
debris.

= Materials with a granular texture that suggests industrial origin.
= Vapors causing eye irritation or nose tingling or burning.

=  White, chalky compounds or fine particulate soil layers.

= Presence of gasoline- or oil-like vapor or odor.

= Burnt debris or the presence of slag-like material.
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Any criteria identified by on-site personnel will be evaluated and, as appropriate, a sampling
plan will be developed to properly characterize and manage the material in accordance with
state and federal regulations.

8.4.5 Construction Dewatering

Extensive dewatering is not anticipated due to the relatively shallow limits of the excavation
(approximately 30 feet NAVDS8S, i.e., 10 feet bgs). The overexcavation of PCS will require
dewatering to reach 20 feet NAVD88 because shallow groundwater beneath the Property is at
approximately 30 feet NAVD88. As the excavation proceeds, it will encounter the shallow water-
bearing zone across the Property. The water will be collected at a low point in the excavation
where it will be pumped to a water storage tank at the ground surface for treatment and
disposal.

9.0 COMPLIANCE MONITORING

There are three types of compliance monitoring identified for remedial cleanup actions performed
under MTCA (WAC 173-340-410): protection, performance, and confirmational monitoring. A
paraphrased definition for each is presented below (WAC 173-340-410[1]). Additional details regarding
procedures for sample collection, handling, and quality assurance procedures are included in the SAP
and HASP, which are attached to this report as Appendices E and F, respectively.

= Protection Monitoring—To evaluate whether human health and the environment are
adequately protected during construction and the operation and maintenance period of a
cleanup action.

=  Performance Monitoring—To document that the cleanup action has attained cleanup
standards.

=  Confirmational Monitoring—To evaluate the long-term effectiveness of cleanup action once
cleanup standards or other performance standards have been attained.
9.1 PROTECTION MONITORING

A HASP has been prepared for the cleanup action that meets the minimum requirements for such a plan
identified in federal (29 CFR 1910.120, and 1926) and state regulations (WAC 296). The HASP identifies
all known physical, chemical, and biological hazards; hazard monitoring protocols; and administrative
and engineering controls required to mitigate the identified hazards (Appendix F).

9.2 PERFORMANCE MONITORING

Performance monitoring includes the collection of soil and groundwater samples from within the
treatment area to document that the cleanup action has achieved the cleanup goals.

9.2.1 Soil Performance Monitoring—ERH/SVE

Performance monitoring for soil will be conducted in the vadose zone (30 to 40 feet NAVDS88) to
verify that the ERH/SVE system effectively reduced concentrations of PCE to below 14 mg/kg to
allow for the disposal of the soil at a non-hazardous, Subtitle D landfill under Ecology’s
contained-in determination. Four soil borings will be advanced within the Hot Spot Area (Figure
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A-2 of the SAP), and the analytical results will be used to assess when the cleanup goals have
been achieved. A detailed scope for sampling and analysis is discussed in the SAP (Appendix E).

9.2.2 Soil Performance Monitoring—Remedial Excavation

Performance monitoring for soil will be conducted during the remedial excavation to confirm
that all of the PCS has been removed from the northeast corner of the Property.

Soil samples will be collected directly from the sidewalls and/or bottom of the excavation using
either stainless steel or plastic sampling tools. Soil samples collected at depths of less than 4
feet bgs will be collected manually. Samples collected at depths below 4 feet bgs will be
collected with the backhoe bucket unless engineering controls are in place that allow for manual
sample collection at depths greater than 4 feet bgs. All non-dedicated sampling equipment will
be decontaminated between uses. The samples will be submitted for laboratory analysis and the
analytical results will be used to assess when the points of compliance for soil have been
achieved within the dangerous waste excavation area. A detailed scope for sampling and
analysis is discussed in the SAP (Appendix E).

9.2.3 Groundwater Performance Monitoring

Performance monitoring for groundwater will be conducted within the shallow treatment zone
to monitor the effectiveness of the ERH/SVE system. The proposed monitoring well locations are
shown on Figure 31 and summarized below.

Nine monitoring wells will be completed on the Property within the ERH/SVE treatment area.
The wells will be installed to a depth of approximately 40 feet bgs (0 feet NAVD88) and screened
from approximately 10 feet to 40 feet bgs. Each monitoring well will be constructed of 1-inch-
diameter blank stainless steel casing, flush-threaded to 0.010-inch slotted well screen. The
bottom of each of the wells will be fitted with a threaded bottom cap. The annulus of the
monitoring wells will be filled with #10/20 silica sand to 2 feet above the top of the screened
interval. The wells will be completed at the surface with 8 feet of neat cement grout.

The monitoring wells will be developed by SoundEarth field staff and will consist of surging and
purging until a minimum of five well volumes are removed and the groundwater no longer
appears turbid. Turbidity will be measured visually by field staff conducting development
activities. Groundwater samples will be collected and handled in accordance with EPA guidance
document, Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures at least 24 hours
following well development.

Groundwater samples will be submitted to the laboratory and analyzed for chlorinated solvents.
The analytical results will be used to assess when the cleanup goals for groundwater have been
achieved.

The ERH/SVE cleanup goals for groundwater are highly dependent on the performance of the
treatment system. At a minimum, the system shall operate until the PCE concentrations in
groundwater are below 5,000 pg/L. Groundwater containing concentrations of PCE below the
ERH/SVE cleanup goal can effectively be remediated within a reasonable restoration time frame
using in situ reductive dechlorination.

Monitoring wells outside of the Property boundary will be monitored for PCE, TCE, cis- and
trans- 1,2-DCE, vinyl chloride and natural attenuation parameters. Performance monitoring
results will be used to evaluate primary and secondary lines of evidence to support the
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conclusion that natural attenuation is occurring in the groundwater at the Site. Primary lines of
evidence will include analytical data that define a contaminated groundwater plume as
shrinking, stable, or expanding for the COCs (time series analyses and isoconcentrations maps).
Secondary lines of evidence for natural attenuation will include the evaluation of geochemical
indicators (dissolved oxygen, ORP, pH, alkalinity, nitrate, total manganese, ferric and ferrous
iron, sulfate, methane, ethene, ethane, chloride, and fatty acids) for naturally occurring
biodegradation and estimates of natural attenuation rates and biodegradation capacity. The
performance monitoring well network will included the following wells :

= Intermediate Water-Bearing Zone: MW107, MW108, MW109, MW110, MW111,
MW112, MW114, MW115, MW116, MW117, MW118, MW119, MW120, and
MW128

= Deep Water-Bearing Zone: MW102, MW103, MW104, MW105, MW106, MW113,
and MW122

Quarterly performance monitoring is proposed for one year after treatment is initiated; semi-
annually for the following two years; and annually two years thereafter. After one year of
quarterly performance groundwater monitoring the number of wells in the network will
reviewed to determine if the number of wells performance monitoring well can be reduced. Any
reduction in the performance monitoring well network will be conducted in consultation with
Ecology.

9.2.4 Waste Profiling

Waste generated during the cleanup action may require analytical testing before disposal.
Generally, the treatment, storage, and disposal facility (TSDF) receiving the waste specifies the
minimum number of samples and analyses before accepting wastes from a site or property; at
the Property, data generated during the Rl activities are sufficient to develop a waste profile.
Wastes that will be generated from the remedial action and destined for off-Site disposal
include the following:

= Soil contaminated with PCE and its degradation products; GRPH, DRPH, ORPH, and
associated compounds.

= Contaminated groundwater from excavation dewatering.
= Contaminated personal protective equipment.
= Decontamination solutions.
= Miscellaneous solid wastes.
Each waste stream will be profiled separately in accordance with the minimum waste analyses

requirements of the respective permitted TSDF. If unforeseen soil conditions are encountered,
additional waste profiling may be required for proper classification and disposal.

CONFIRMATIONAL MONITORING

Confirmational monitoring will commence after the analytical data from the performance monitoring
indicates that cleanup objectives have been achieved.
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9.3.1 Soil Confirmational Monitoring

Confirmational monitoring for soil will be conducted to verify that concentrations of COCs are
below the levels required for protection of groundwater beneath the Site.

Upon completion of the cleanup action and the anticipated restoration time frame, soil borings
will be advanced at several locations beneath the Site. The planned Property improvements are
not currently finalized, and ongoing development of the South Lake Union area suggests that
ROWSs may change locations; therefore, the exact locations of these borings are not known.

9.3.2 Groundwater Confirmational Monitoring

It is anticipated that the groundwater quality beneath the Property will be improved by virtue of
removing the source area and treating the residual contamination by ERH/SVE and in situ
reductive dechlorination. To confirm the effectiveness of the cleanup action on groundwater
quality, groundwater samples will be collected on a regular basis from monitoring wells
advanced beneath the Site. The planned Property improvements are not currently finalized, and
it is unclear whether all existing monitoring wells off Property will remain over the entire
restoration time frame; therefore, the exact locations of these wells are not known. Once four
consecutive quarters of clean (e.g., concentrations of COCs are below their respective cleanup
levels), post-remediation groundwater analytical data are achieved, the groundwater beneath
the Site will be considered to be compliant with MTCA.

10.0 DOCUMENTATION REQUIREMENTS

Documentation of the cleanup action is necessary to meet MTCA requirements. The applicable and
relevant documentation generated for the cleanup action will be submitted to Ecology for review and
approval. Copies of the documents will be retained for a minimum of 3 years after completion of the
cleanup action.

10.1 DOCUMENTATION MANAGEMENT

An established document control system to be implemented during the cleanup action includes the
following elements, as appropriate: field report forms, excavation logs, sample summary forms, material
import and export summary forms, groundwater purge and sample forms, sample chain of custody
forms, waste inventory documentation, waste management labels, and sample labels. Disposal
manifests for the waste generated during the cleanup action will be maintained and submitted with the
project documentation.

10.2 WASTE DISPOSAL TRACKING

Specific documentation requirements will be met for transportation and disposal of the contaminated
soil and groundwater during the excavation activities as required by state and federal regulations. The
waste disposal tracking documentation includes analytical data, waste profiles, waste manifests, and
bills of lading.

10.3 COMPLIANCE REPORTS

A Cleanup Action Report will be prepared following completion of the cleanup action activities to
demonstrate compliance for soil and groundwater at the points of compliance defined for the Site. At a
minimum, the report will include the following:
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= ERH/SVE system operation and maintenance summary.
= Monitoring well and ERH/SVE system decommissioning documentation.
= Adescription of the excavation activities.

=  Documentation of waste disposal tracking for the excavated soil, generated wastewater, and
other associated materials.

= A figure depicting the final limits of the remedial excavation and the soil sample locations, as
applicable.

= A summary of compliance monitoring analytical results.
= Adescription of the quarterly groundwater monitoring activities.

= A summary of the compliance sampling analytical results for groundwater for samples collected
during quarterly groundwater monitoring, including summary tables.

= A figure depicting primary Property features and points of compliance/monitoring well
locations.

=  SoundEarth’s conclusions pertaining to the cleanup action following the completion of four
consecutive quarters of confirmational groundwater monitoring.

When the compliance reports have been finalized, the reports will be submitted to Ecology for review
and approval, and an NFA determination will be requested for the Site.

11.0 LIMITATIONS

The services described in this report were performed consistent with generally accepted professional
consulting principles and practices. No other warranty, expressed or implied, is made. These services
were performed consistent with our agreement with FEM. This report is solely for the use and
information of our client unless otherwise noted. Any reliance on this report by a third party is at such
party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing when services were
performed and are intended only for the client, purposes, locations, time frames, and project
parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant the
accuracy of information supplied by others or the use of segregated portions of this report.
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