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EXECUTIVE SUMMARY

This report presents the Remedia] Investigation and Site Summary (RI/SS) for the former Texaco
service station (Chevron Site No. 2] 1577), located at 631 Queen Anne Avenue North in Seattle,

The former station operated from 1927 t0 1993. The property is currently owned in trust by the
Arnold’s family estate and is occupied by a convenience store (the Manhattan Express). The
property is situated in a mixed residential and commercial neighborhood northwest of downtown
Seattle. Within one city block surrounding the former facility are several multi-story apartment

formerly occupied the property east of the former Unocal station.

The area potentially impacted by subsurface releases of gasoline and diesel product from the
former Texaco service station (and possibly from other sources) extends to the west and

Del Roy Apartments, the northwest corner of Lindberg Apartments property, the Queen Anne
Arms Apartments, the U-Park lot, and the Bank of America parking lot.

The former Texaco property is located in an established “neighborhood-commercial” zone and

Petroleum releases were first noted in 1978 at the Monterey Apartments, southwest of the former
station, in the form of odors in the basement and non-aqueous phase liquid (NAPL) in an outdoor
basement sump. Environmental investigations related to the former Texaco began at the site in
1986, which led to a series of investigations and remedial actions that extend to this day.

Previous subsurface investigations indicated the site is underlain by three major distinct
lithologic units, which include thf; Vashon Till, Esperance Sand, and Lawton Clay. Sixty-six

boring have been advanced at the site for other purposes (e.g., geotechnical borings for building
foundations). F ifty-two groundwater monitoring, extraction, and recovery wells and four soil-
vapor probes have been installed at the site.
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The RI identified petroleum contamination in soil on the former station property and as far west
as the eastern side of 1% Avenue West. Beyond this location, soil contamination markedly
decreases in concentration under the street and westward into the area of the U-Park lot. On the
former Texaco property and the Del Roy and Monterey properties, contaminated soil exceeding
the MTCA Method B cleanup levels was identified within the point of compliance depth (down
to 15 feet below ground surface [bgs]) for direct contact by humans and ecological receptors. In
the downgradient area ( 1" Avenue West and areas to the west), soil concentrations within the
point of compliance do not exceed Method B cleanup levels, with the exception of one soil
sample collected under 1t Avenue West, adjacent to the Del Roy property. WDOE has agreed

that soil cleanup at the site should meet Method B cleanup levels for dermal contact.

Groundwater on the site was monitored in 1986, 1990, 1991, 1993, and then periodically from
1995 to 1997 by the state of Washington Department of Ecology (WDOE). Texaco performed
groundwater monitoring on a semi-annual basis from December 1999 through June 2000.
Beginning in 2002, groundwater monitoring activities have been conducted at least biannually.
A groundwater petroleum plume has been characterized and delineated in the downgradient
direction using monitoring and extraction wells that were installed and sampled from 2002 to
2006. Shallow groundwater occurs in sand, or sand with some silt, that overlies a very thick unit
of clayey silt; this silt is encountered as shallow as 10 feet bgs in the northern areas of the site
and as deep as 35 feet bgs in the western areas of the site. Depth to shallow groundwater
typically ranges from 8 to 20 feet bgs and flows approximately west-southwest with a varying
hydraulic gradient. A zone of somewhat finer-grained soil exists in the area surrounding the
western side of the former Texaco property and the eastern Monterey property, which produces
locally perched groundwater and lower yield to wells.

Petroleum contamination has been identified in the shallow groundwater that originates at the
former Texaco station and extends downgradient nearly to 2" Avenue West. NAPL has been
present in wells on the southwestern portion of the former Texaco property and on the Monterey
and Del Roy properties. Concentrations of dissolved petroleum constituents remain elevated as
far as the western end of the U-Park lot. Beyond this point, attenuation is considerable, and
analytical results for groundwater along 214 °A venue West have been below analytical detection
limits.

Due to heavy urban usage, the shallow aquifer in this vicinity is not considered a drinking water
source, and no water wells are located within it. Because the highest beneficial use of this
aquifer is not drinking water, WDOE has determined that drinking water cleanup standards do
not apply to the groundwater plume at the site. However, WDOE required that the groundwater
plume be delineated in the downgradient area, and groundwater throughout the site must be
remediated to the extent that it would not generate vapors at levels of concern for the indoor air

pathway.

The WDOE began active remediation in the eastern portion of the site in 1993, by installation of
a soil vapor extraction (SVE) system to treat petroleum constituents in the subsurface. This
system later underwent modifications and operated intermittently until December 1997. In April
2003, Chevron EMC revamped and restarted the SVE system, and it operated until October 2005
when it was dismantled and replaced with a dual-phase extraction (DPE) system. The DPE
system was started in February 2006 and expanded in October 2006. Since start-up, the system
has been operated on a continuous basis with minimal down-time. As of March 31, 2007, the
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DPE system has been successful in removing an estimated 40,000 pounds of hydrocarbon mass
from the subsurface.

Petroleum constituent concentrations in soil vapor below the Monterey Apartments were
identified in 2002. The SVE/DPE system, which has operated since 2003 in the eastern portion
of the site, removes and treats soil vapor, and maintains a vacuum in the subsurface, thereby

preventing vapors from intruding upward into buildings.

Results of vapor sampling at two locations in the downgradient area near the Queen Anne Arms
Apartments showed very low concentrations of petroleum constituents; the greatest benzene
concentration in soil vapor was less than that measured in ambient outdoor air at this location.
Vapor intrusion model results show that the incremental risk from exposure to benzene, PCE,

TCE and toluene is negligible.

Soil vapor is the exposure pathway of greatest concern and will be the main factor used to
determine site cleanup; however, a specific cleanup measure for petroleum vapors and the DPE
system shutdown criteria have not yet been determined. The plan going forward is to install sub-
slab vapor points in the Del Roy Apartments, and to utilize the existing vapor points in the
Monterey Apartments (or replace them with new points). These vapor points would be sampled
in the future during multiple events, to assist in determining site cleanup conditions and timing of
system shutdown. Engineering decisions will also be involved in the timing of system pulsing
and shutdown. In addition, site cleanup will involve confirmation soil sampling and
measurement for the presence of NAPL in wells.

Because the RI findings indicate that a vapor intrusion pathway and occurrence of NAPL do not
exist in the downgradient area, additional active remediation is not required west of 1* Avenue
West. Active DPE remediation in the upgradient area is expected to reduce contaminant
concentrations under this street (near the Del Roy Apartments).

DPE remediation at the site will beneficially affect the soil dermal contact exposure pathway,
address MTCA requirements such as removal of remaining visible NAPL, and prevent vapors
from intruding upward into buildings. Therefore, the current DPE system, which is presently
considered to be an interim action, will become the final remedial action for the site.
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1.0 INTRODUCTION

This Remedial Investigation (RI) was conducted to investigate petroleum contamination caused
by past activities at the former Texaco service station (Chevron Site No. 21 1577) in the Queen
Anne area of Seattle, Washington. Contamination has affected soil and groundwater, and has
potentially affected soil vapor below neighboring residential properties. In early 2001, Chevron
Corporation (Chevron) acquired liability of the property through the merger of Chevron and
Texaco. This RI was completed by Chevron Environmental Management Company (Chevron
EMC) as a Voluntary Cleanup Program (VCP) action under the Washington State Department of
Ecology (WDOE) under VCP Case No. NW0911. Further history of the investigation and
interaction with WDOE is included in Section 1.4. The RI was conducted under the guidance
established by the Model Toxics Control Act (MTCA) of 2001.

This RI and Site Summary (RI/SS) Report documents environmental data collected at the site
from 2002 through 2006; it analyzes potential exposure pathways for soil, groundwater, and soil
vapor to humans; and it documents the actions leading to remediation of the site using dual-
phase extraction (DPE) technology. This report does not include full details on the remedial
system installation or performance data, which are available in other reports (SAIC, 2006a,
2006b, 2007a, and 2007b). As described in Sections 1.3 and 2.3, RI activities took place
concurrent with remediation through an agreement with WDOE.

1.1 Site Description

The former Texaco service station (Chevron Site No. 21 1577) is located on lower Queen Anne
Hill at 631 Queen Anne Avenue North in Seattle (Figure 1-1). The property occupies the
southwestern corner of the intersection of West Roy Street and Queen Anne Avenue North
(Figure 1-2). The property is currently owned in trust by the Amold’s family estate and is
occupied by a convenience store (the Manhattan Express).

The former Texaco property is on a rectangle-shaped property that is approximately 100 by 130
feet, amounting to more than % acre. The convenience store sits on the southern half of the
property, with parking areas in the northern half of the property. At the southwestern corner of
the property is a remediation enclosure that currently houses equipment for the DPE system. The
northern and eastern sides of the property are bounded by sidewalks and city right-of-ways. The
property is surrounded by West Roy Street to the north, Queen Anne Avenue North to the east,
the Lindberg Apartments to the south, and the Del Roy Apartments to the west. The Monterey
Apartments are located southwest of the property.

The property is situated in a mixed residential and commercial neighborhood northwest of
downtown Seattle. Within one city block surrounding the former facility are several multi-story
apartment buildings, a hotel, and several retail and commercial shops. A former Union Oil
Company 76 (Unocal) service station was located across the street to the northeast. Paramount
Dry Cleaners formerly occupied the property east of the former Unocal station.

The area potentially impacted by subsurface releases of gasoline and diesel product from the
former Texaco service station (and possibly from other sources) extends to the west and
southwest a maximum distance of approximately 430 feet from the center of the former service
station.
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In this report, the term “property” is strictly used to describe the former Texaco service station
property, while the term “site” is used to describe the entire impacted area including the former
Texaco property and other properties downgradient and adjacent to the former Texaco service
station. The downgradient properties (to the west and southwest) include the Monterey
Apartments, the Del Roy Apartments, the northwest corner of Lindberg Apartments property, the
Queen Anne Arms Apartments, the U-Park lot, and the Bank of America parking lot

(Figure 1-2).
1.2 Site History
1.2.1 Former Texaco Service Station

1.2.1.1 Ownership History

A service station was operated continuously on the property from late 1927 through 1993. In
December 1927, California Petroleum Corporation (CalPet) opened a gasoline service station at
the property; operation of the service station was subleased to a dealer. The Texaco Corporation
acquired CalPet in 1928, and in 1929, a new sublease was entered into between the dealer and
Texaco. The property itself was owned by a third party, who leased the property to CalPet and
later Texaco, who in turn subleased the business out to various dealers. In 1954, Texaco
purchased the property, demolished the existing service station, and built a new service station.
Texaco remodeled the station in 1967. In 1977 the property and business were purchased by the
Arnold family; the service station continued operations under the Texaco brand name. The
Arnolds sold the property and business in 1989; however, the sales agreement was rescinded in
1993 and ownership of the property was returned to the Arnolds. Following the return of the
property to the Arnolds, the service station was decommissioned. The station building continues
to be used as a deli/convenience store.

1.2.1.2 Operational History

The 1927 CalPet service station consisted of two 550-gallon underground storage tanks (USTs),
which were installed under the sidewalk adjacent to Queen Anne Avenue North (USTs 1 and 2
on Figure 1-3). Fuel was dispensed through a suction pump placed over the USTs. These USTs
were abandoned prior to 1934. Eight 50-gallon USTs were installed on the northern and
southern sides (four on each side) of the station building, which was located at the center of the
property. Lube oils were dispensed from the 50-gallon USTs. These USTs were likely removed
from the property when the CalPet station was demolished in 1954. A wash rack, two grease
pits, tire shop, tailor shop, and accessories store occupied the southern portion of the property.
Figure 1-3 shows the historical configurations of the former Texaco service station.

Prior to 1934, Texaco installed one 550-gallon UST and one 1,000-gallon UST in the center of
the property (USTs 3 and 4 on Figure 1-3), and two 4,000-gallon USTs at the eastern property
line (USTs 5A and 6A on Figure 1-3). These tanks were likely constructed of steel. A 1938
station map shows that one grease pit was replaced with a hoist in the southern portion and a fuel

dispenser in the eastern portion of the property.

A third 4,000-gallon UST was installed at the site in 1954 when the CalPet station was
demolished (UST 7A on Figure 1-3). Based on Texaco property plans, it appears the northern
dispenser was installed when the new station was constructed in 1954. The station building was
apparently moved to the southern portion of the property at this time.

DCN CO1-SAL-211577-01-12486
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Two steel 10,000-gallon USTs were installed during station remodeling in 1967 (USTs 8 and 9
on Figure 1-3). Canopies over the dispensers in the central and eastern portions of the property
were installed in 1968. In 1971, one steel 6,000-gallon UST was installed (UST 10 on

Figure 1-3) when Low Lead gasoline was introduced by Texaco.

In 1982, the Arnolds replaced the 1954 4,000-gallon UST with a steel 6,000-gallon UST in the
same location (UST 7B on Figure 1-3) and the 1934 4,000-gallon USTs with two 8,000-gallon
USTs in the same locations (USTs 5B and 6B on Figure 1-3). The new 8,000-gallon USTs were
installed to store diesel fuel. Since Texaco did not market diesel fuel in the Seattle area until
1986, the Amolds would have obtained diesel from another source. The eastern dispenser and
lube service bay were removed in 1984 to make a seating area for the deli and to install
restrooms in the western portion of the building,

In 1993, seven USTs were removed from the property and one UST (UST 6B) was abandoned in
place.

1.2.2  Downgradient Apartment Buildings

The Del Roy Apartment building is located at 25 West Roy (formerly 628 1% Avenue West),
adjacent to and west of the former Texaco service station (Figure 1-2). The building was
constructed in 1914, according to King County assessor records. The Del Roy has a partial sub-
grade basement on its western side and a crawl space beneath the remainder of the building. A
boiler room is located in the basement area west of the central courtyard. An abandoned heating
oil tank (contents unknown) is located in the central courtyard.

The Monterey Apartment building is located at 622 1% Avenue West, southwest of the former
Texaco service station and south of the Del Roy Apartments. According to King County
assessor records, the Monterey building was construction in 1907. A mostly paved alley
separates the Monterey and Del Roy buildings. Two abandoned heating oil UST are located in
the alley between the Del Roy and Monterey buildings. There are pipes leading from the eastern
UST to the Monterey basement stairwell. A third abandoned heating oil UST lies next to the
southeastern corner of the Monterey Apartments building (not shown on maps). A fill port for
the UST remains inside a flush box in the adjacent parking lot and a vent for the UST is present
in the exterior of the southeastern corner wall.

In February 1978, residents of the Monterey Apartments notified the Seattle Fire Department of
the presence of petroleum odors in the basement laundry room and lower apartments. The Fire
Department found light non-aqueous phase liquid (LNAPL, or more generally NAPL) ina
basement-level outdoor sump at the Monterey, and the investigation focused on the Texaco
service station and the then-active Unocal service station to the northeast. Odors apparently
abated after March 1978, and no complaints were documented until January 1984. In January
1984, May 1985 and October 1986, Monterey Apartment residents again reported gasoline
odors. Similarly, an investigation identified NAPL in the basement sump, and the former
Texaco property was identified as the source. In 1987 and 1989, further odors and vapor alarms
were reported. In May 2005, plumbers digging in the basement storage room of the Monterey
Apartments encountered strong gasoline odors and had to stop work for safety concerns. This
room, which was damp and partly dirt-floored, is adjacent to the laundry room. Further
investigation identified that the continual wetness resulted from washing machines discharging
gray water directly into the shallow subsurface through perforated piping. This caused
mounding of the water table under this part of the Monterey building, thereby bringing
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petroleum contamination close to the basement level of the building. The three basement
apartments at the Monterey were closed in 2005 due to unrelated flooding problems.

The Alvena Vista Apartment building is a multi-story building located at 612 1% Avenue West,
southwest of the former Texaco service station and directly south of the Monterey Apartments
(Figure 1-2). The two buildings are separated by an asphalt-covered parking lot belonging to the
Monterey. According to King County assessor records, the Alvena Vista building was
constructed in 1929. An abandoned heating oil UST (current contents unknown) is located along
the southwestern corner of this building.

The Lindberg Apartment building is located at 625 Queen Anne Avenue North, adjacent to and
south of the former Texaco service station (Figure 1-2). The buildings making up the large
Lindberg complex were constructed in 1906 and 1925 as mixed-use facility with retail spaces
that have ranged over the years from restaurants to beauty shops and 24 apartment units. The
building has a tall cellar under the entire apartment area of the building. The apartments were
originally constructed with a boiler room in the basement. An abandoned heating oil UST is
located along the western side of the building adjacent to the Monterey Apartments.

The Queen Anne Arms Apartment building is located at 621 1% Avenue West, on the western
side of the street and across from the Monterey Apartments. According to King County assessor
records, the Queen Anne Arms building was constructed in 1918. The Queen Anne Arms has
subgrade basement apartments that face the U-Park lot to the north and the Bank of America
parking lot to the south. The basement floor on the north is approximately 3 to 4 feet below
grade of the U-Park lot. At the northeastern corner of the building, where a boiler room is
housed, the basement depth increases to 8 to 10 feet below grade of the U-Park lot. An exterior
above-ground heating oil tank is located at the northeastern corner of the building at basement

level.
1.2.3 Other Downgradient Properties

Other downgradient properties include the U-Park lot and the Bank of America to the west and
southwest of the former Texaco. The U-Park lot is a gravel parking lot located at the southwest
corner of the intersection of West Roy Street and 1% Avenue West. The lot is approximately
0.54 acre in area. The U-Park lot is bordered by the Queen Anne Arms Apartments to the south.
The Bank of America property consists of the bank building and a paved parking lot at the
northwest corner of the intersection of West Mercer Street and 1% Avenue West. The bank
building occupies approximately 9,000 square feet of the 25,600 square foot property.

Additional business, residences, and apartment buildings present in the downgradient area
include the Chandler Hall Apartments, the Uptown Studios Apartments, the Tup Tim Thai
restaurant and private residences.

1.2.4 Upgradient Properties

Site histories and descriptions of the upgradient properties, including environmental
investigations and remedial actions performed at these sites, are summarized in this section.
These properties are discussed in detail in the Background Investigation Report prepared by
Texaco Inc. (Texaco, 2000) and the Conceptual Site Model, Risk Assessment and Supplemental
Investigation Proposal (CSM) prepared by Delta Environmental Consultants (Delta, 2002).
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1.2.4.1 Former Unocal Service Station

The former Unocal service station is located at 700 Queen Anne Avenue North (Figure 1-2) and
it operated from 1922 through 1991. From 1992 to the present, the property has been a vacant
lot. Several environmental investigations were performed at the former Unocal from 1986 to
2000 to characterize petroleum contamination in soil and groundwater.

In February 1992, the station was decommissioned and Unocal performed tank and line removal
and test pit exploration activities. Six USTs were removed including two 12,000-gallon gasoline
USTs, one 550-gallon heating oil UST, one 550-gallon waste oil UST, one 2,000-gallon
gasoline/diesel/waste oil UST, and one 4,500-gallon UST (of unknown usage) that was filled
with concrete. Unocal also removed product lines, two hydraulic hoists and a service bay sump.
The soil contamination at the property includes areas containing gasoline, diesel fuel, Stoddard

solvent, hydraulic oil, and motor oil.

Unocal washed their service bay floors with solvent every night, using approximately 50 gallons
per week. The waste solvent was washed down the bay drains typically connected to the
combined sanitary/storm sewer. Stoddard solvent contamination was found in soil on the

excavation wall of the 4,500-gallon tank.

Unocal reported that it had completed soil cleanup at the facility in 1998, and that residual soil
contamination (above MTCA Method A cleanup levels for total petroleum hydrocarbons [TPH])
remained along the southern and western sides of the property boundary. Approximately 4,170
tons of soil contaminated with solvents, gasoline-, diesel-, hydraulic oil-, and motor-oil range
hydrocarbons were removed from the Unocal site.

Groundwater monitoring and sampling activities were initiated at the former Unocal site in 1986
and continue to the present time. In February 1999, separate phase hydrocarbon (SPH, or
NAPL) was observed on surface water in the northeast corner of the former Unocal site. The
SPH had impacted a significant portion of the ground surface at the Unocal property and also
discharged into the sewer catchbasin at the southwest corner of the property. The soil impacts
associated with this release reached depths of at least 4 feet below ground surface (bgs). A
remedial excavation was performed at the eastern property line. Confirmation soil samples
collected from the eastern, southern and western walls contained concentrations of gasoline-,
diesel-, and/or heavy oil-range hydrocarbons greater than the MTCA Method A cleanup levels.

Results from December 2006 monitoring indicate that groundwater flows south-southwest from
the former Unocal site to the MarQueen property and under adjacent streets. Groundwater
sampling results from 2005 and 2006 indicate the presence of NAPL in three wells installed in
and adjacent to Roy Street. Concentrations of gasoline-, diesel-range hydrocarbons or BTEX
exceeding the MTCA Method A cleanup levels have been detected in all wells associated with
the former Unocal service station during 2005 and 2006 sampling (ENSR Corporation, 2007).

1.2.4.2 Former Paramount Dry Cleaners

This property is located at 14 Roy Street and is occupied currently by a four-story, mixed use
building with 28 residential units, retail space, and an underground parking garage (Figure 1-2).

In 1944, a laundry and dry cleaning business was established at the site. In 1953, Paramount
Cleaners added a boiler room and installed one 4,000-gallon UST, which was used to store dry-
cleaning chemicals. From 1974 to 1997 the property was occupied by a retail plant store, then
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by a series of restaurants. Orestes Restaurant was the last to occupy the property in January
1997. The owners of the property, Roy Street Holdings, Inc./Motion Financial Management
Group, demolished the restaurant in November 1997. In May 2000, Motion Financial
Management, Ltd. constructed the current building on the property.

Several environmental investigations associated with the dry cleaning business and petroleum
contamination were performed at the site between 1995 and 1999. Approximately 829 tons of
contaminated soil were removed from the property. Concentrations of petroleum hydrocarbons
and chlorinated hydrocarbons exceeding MTCA Method A cleanup levels remain in the soil
along the western and southern property boundaries. Chlorinated solvents and petroleum
hydrocarbons were detected in shallow groundwater located approximately 7 to 12 feet bgs at
concentrations above MTCA Method A cleanup levels.

In March 1999, the WDOE issued a “No Further Action” letter to the property owners. In 2000,
the Seattle Fire Department issued temporary permits to remove one 675-gallon heating oil UST
and one 800-gallon fuel oil UST.

1.2.4.3 MarQueen Property

This property is located at 600 Queen Anne Avenue North, southeast of the former Texaco
station. It is currently a mixed-use building with a hotel, retail space, and an underground
parking garage. In the past, this property has been used as an engineering school, an automotive
repair garage, an apartment building and a public parking garage.

In 1993, Meridian Construction removed one 1,200-gallon gasoline UST (which may have been
used for heating oil as well), one 2,000-gallon gasoline UST, and one 2,000-gallon heating oil
UST from the MarQueen property. All three USTs were in poor condition with evident pitting
and corrosion, and contained a mixture of SPH and water. Approximately 200 cubic yards of
contaminated soils were removed from the excavation, although impacted soil beneath the
foundation of the parking garage was left in place. Concentrations of gasoline-range
hydrocarbons in the impacted soil exceeded the MTCA Method A cleanup levels.

1.3 Previous Environmental Investigations and Remedial Actions

Environmental investigations and remedial actions performed prior to this RI are discussed in
detail in the Background Investigation Report (Texaco, 2000) and the CSM (Delta, 2002).
Historical site plans showing sampling locations are provided in Appendix A.

Since the first reported hydrocarbon vapor complaints at the Monterey Apartments in February
1978, various agencies, consultants, and contractors have conducted a number of separate

investigations and sampling events on the site.

WDOE performed the first subsurface investigation on the site in 1986. Nine vapor
extraction/groundwater monitoring wells were installed at the station and near the Monterey
Apartments (VP-3/MW-2, VP-5/MW-5, VP-7/MW-3, VP-8§/ MW-7, MW-4, MW-6, MW-9,
MW-10, RW-1 and RW-2). An estimated 4,800 to 8,000 gallons of gasoline had been spilled at
the Texaco station prior to 1986. Early analyses of NAPL in wells showed both gasoline and

diesel-range hydrocarbons.

In 1990 and 1991, an RI was initiated and performed under the direction of WDOE. A pilot soil-
gas survey was performed at the station and in the vicinity. During this event, monitoring wells
were gauged and sampled, soil-gas samples were collected, NAPL samples were collected, and

|
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neighborhood buildings were inspected. Residents of these buildings were also interviewed; one
resident complained of frequent gasoline odors within the basement of the Lindberg Apartment
building. In 1991, a Phase I RI was performed that included installation of 25 direct-push
borings, collection of groundwater samples, an evaluation of groundwater flow, and an
evaluation of contaminant nature and distribution.

The former Texaco service station was decommissioned in 1993. Seven USTs (gasoline, diesel,
waste oil) and other infrastructure were removed from the former service station, and one UST
was closed in place. Visible signs of subsurface petroleum contamination, such as soil
discoloration, were present in the UST excavation. Grab soil samples collected between 6 and
11 feet bgs from the UST excavation indicated the presence of gasoline- and diesel-range
hydrocarbons, benzene, toluene, ethylbenzene, and total xylenes (BTEX) at concentrations
greater than the MTCA Method A cleanup levels (see Appendix A). According to field notes,
impacted soil was placed back into the excavation as backfill material. In summer 1993, wells
VP-1, VP-2, VP-4, VP-6, VP-9, and RW-3 through RW-5 were installed at the site. Soil vapor
extraction (SVE) and groundwater recovery systems were installed with a spray aeration vacuum
extraction (SAVE) treatment system and connected to eight wells around the Monterey
Apartments and on the former Texaco property. The SVE system also connected to a series of
horizontal extraction lines (8 to 12 feet deep) in the former Texaco UST pits. Four recovery
wells for NAPL and groundwater were also utilized in the Monterey/former Texaco area and
piped to the system enclosure in the former Texaco parking lot. In 1996 the SAVE system was
replaced with a catalytic oxidizer, and the SVE system then continued operations intermittently
until December 1997.

In April 2003 with the contractor transfer of site activities from Delta to Science Applications
International Corporation (SAIC), the existing non-operational SVE system was upgraded and
restarted. As discussed in Section 2.3, a DPE system replaced the SVE system in 2006.

Groundwater on the site was monitored in 1986, 1990, 1991, 1993, and then periodically from
1995 to 1997 by WDOE. Texaco performed groundwater monitoring on a semi-annual basis
from December 1999 through June 2000. Beginning in 2002, groundwater monitoring activities
have been conducted at least biannually. A groundwater petroleum plume has been
characterized and delineated in the downgradient direction using monitoring and extraction wells
that were installed and sampled from 2002 to 2006.

1.4 Recent Environmental Regulatory Activities

In 2002, the site was placed under the VCP and the recent RI period was initiated. Between
2002 and 2004, a number of meetings and agreements took place between WDOE, Chevron
EMC, Chevron EMC’s environmental consultants, and consultants for the Monterey and Arold
(former Texaco) properties. The plan for the path forward at this complex site was developed
over the course of meetings and correspondence, analysis of field and laboratory investigation
results, pilot testing, and alternative selection.

WDOE recognized that the site warranted a final cleanup action beyond the SVE system, which
had operated intermittently since 1993, and requested that Chevron EMC make active progress
toward developing the final remedial action. Additionally, WDOE recognized that the RI was
still ongoing, particularly in the downgradient portion of the site (west of 1 Avenue West),
concurrent with the remedial selection and implementation process. In late 2004, DPE was
selected as the remedial action for the upgradient area of the site (east of 1% Avenue West);
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however, this would be considered by WDOE as an interim action for the site pending
completion of the RI, which included preparation of the RI report. If data collected in the
downgradient portion of the site showed the need for remediation in that area, then an additional
action or expanded action would be considered. If these data did not show the need for
additional remediation in the downgradient area, then the upgradient interim action would
become the final remedial action for the site. In order to be able to proceed with proper remedial
planning under these circumstances and to facilitate this process, WDOE developed site-specific
environmental cleanup expectations, which will be discussed in Chapter 5.0.
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2.0 REMEDIAL INVESTIGATION FIELD ACTIVITIES 2002 THROUGH 2006

The purpose of this RI was to fully characterize the extent of petroleum hydrocarbon
contamination in environmental media in order to provide input for remedial selection at the site.
The investigation area covers the former Texaco property and the downgradient properties to the
west and southwest of the former station (Figure 2-1). Rl activities were initiated by Delta in
2002 and were completed by SAIC between early 2003 and 2006. The following section
outlines R field events and is arranged by environmental media and consultant. Results of these
field events will be discussed in Chapter 4.0.

2.1 Soil and Groundwater Investigations

A summary of the field activities is presented in Table 2-1. Well construction details are
presented in Table 2-2. Soil boring and monitoring well locations are shown in Figure 2-1. Soil
boring logs and well construction diagrams are presented in Appendix B. The following text
summarizes the phases of field work performed for investigation of soil and groundwater during
the RI period from 2002 to 2006.

2.1.1 Delta Environmental Consultants

 September 2002. Investigation activities included the installation of two vapor probes
(DVP-1 and DVP-2) in the Monterey basement and seven direct-push borings, DP-1
through DP-7, and collection of soil samples for laboratory analysis. The purpose of this
phase of work was to fill data gaps in understanding the nature and extent of
contamination on the former Texaco property. In addition to these seven borings, eleven
additional soil borings (DB-1 through DB-11) were completed and sampled during a
second field mobilization. Six of the eleven soil borings were completed as monitoring
wells MW-12 through MW-17 (Figure 2-1). Following installation, each well was
surveyed and developed prior to sampling. In addition to chemical analysis, four soil
samples were submitted for physical analysis. Prior to these field activities, Delta,
WDOE, and other site stakeholders mutually agreed upon locations for soil borings and
monitoring wells.

2.1.2 SAIC

e March 2004. Field activities included the installation of monitoring wells MW-18,
MW-19, and DPE-2, and completion of four soil borings, SP-1 through SP-4. In addition
to these new wells, well VP-6 was drilled out and completed as well DPE-1. Wells
DPE-1 and DPE-2 were completed as monitoring wells with the intention of possible
future use as extraction wells. Well DPE-1 was connected into the existing SVE system.
Following well installation, all wells were developed, surveyed, and sampled. All wells
were added to the Gettler-Ryan Inc. (Gettler-Ryan) groundwater monitoring program.

® August 2004. Field activities for this event included the installation of cross-gradient and
downgradient monitoring wells MW-20 and MW-21. Soil samples were collected and
submitted for laboratory analysis from each boring. MW-20 was advanced to a total
depth of 31.5 feet bgs and screened in a silt/clay unit; groundwater was not encountered
during well installation. After well installation, both wells were surveyed and well
MW-21 was developed. Due to extremely low yield, well MW-20 was not developed.
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2.1.3

22

October 2004. Activities included the installation and sampling of monitoring wells
MW-22 through MW-26. Wells MW-22 through MW-24 were installed with a limited
access direct-push rig, and completed as 1-inch diameter monitoring wells. Wells
MW-25 and MW-26 were completed as 4-inch diameter wells for possible future use as
extraction wells. Soil samples were collected for chemical analysis from each boring.
Following installation, each well was developed and surveyed prior to sampling.

February 2005. Wells MW-30 and MW-31 were installed as downgradient monitoring
wells. Soil samples were collected from the borings and field screened for petroleum
hydrocarbons, but were not submitted for chemical analysis due to lack of field
indications. Following installation, both wells were developed and surveyed prior to

sampling.

July to November 2005. Two downgradient monitoring wells, MW-32 and MW-33, were
installed in the U-Park lot during July 2005. Extraction wells DPE-5 through DPE-7
were installed at the property and well RW-1 was abandoned in October 2005 (well
RW-1 was located southwest of well MW-6). In November 2005, downgradient wells
MW-34 and MW-35 were installed in order to better define the extent of groundwater
contamination in the U-Park area. Soil samples were collected for chemical analysis
from all borings except well MW-34. Soil from well MW-34 was field screened for
petroleum hydrocarbons. Following installation, each well was developed and surveyed
prior to sampling.

September to October 2006. Extraction wells DPE-3, DPE-4, DPE-8, and DPE-9 were
installed. Well MW-22 was over-drilled and replaced by well DPE-8. Well VP-1 was
decommissioned. Extraction well DPE-9 was installed approximately 19 feet east of well
VP-1. Soil samples were collected for chemical analysis from all well borings except
well DPE-8. Soil from well DPE-8 was field screened for petroleum hydrocarbons.
Following installation, each well was developed and surveyed prior to sampling.

Groundwater Monitoring (Gettler-Ryan and SAIC)

Third Quarter 2002 to Present. Gettler-Ryan was contracted by Chevron EMC to
perform quarterly groundwater monitoring on the site from the Third Quarter 2002 to
2006. In January 2005, Chevron EMC took custody of three existing downgradient wells
(MW-27 through MW-29) and added them to the groundwater monitoring program.
These wells were originally installed in 1994 by Law Crandall for the Queen Anne
Square Association. The scope of work for all monitoring events includes gauging and
sampling all accessible wells onsite containing a sufficient volume of water that is free of

visible NAPL.

Soil Vapor Investigations

Soil vapor samples are collected for two purposes: 1) to investigate the potential for petroleum
vapors present in soil pore spaces to migrate and intrude into buildings and 2) to monitor the
performance of a remediation system. To investigate petroleum vapors, soil probes are installed
into the vadose zone of the soil, commonly to a shallow sub-slab depth or to multiple depths.
SUMMA canisters under vacuum are then used to collect soil vapor samples over a specified
time interval. System performance monitoring samples are collected simply by filling Tedlar

bags.
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Soil vapor probes have been installed in the basement of the Monterey Apartments and adjacent
to the Queen Anne Arms Apartments along the southern boundary of the U-Park lot. Vapor
probe locations are shown on Figure 2-1.

2.2.1 Delta Environmental Consultants

o September through October 2002. Field activities included the installation and sampling
of two shallow vapor probes, DVP-1 and DVP-2, in the basement of the Monterey
Apartments. During vapor probe installation, the borings were extended to groundwater,
and both soil and groundwater samples were collected from the boring locations. After
the vapor probes were installed to a depth of 18 inches below the top of the basement
slab, soil vapor samples were collected with SUMMA canisters.

2.2.2 SAIC

o June to October 2004. Soil vapor samples were collected on a monthly schedule from
DVP-1 and DVP-2 to monitor SVE system performance. Vapor samples were collected

in Tedlar bags.

o July to August 2005 and April 2006. Two multi-nested soil vapor sampling probes, NV-1
and NV-2, were installed adjacent to the Queen Anne Arms Apartments in the U-Park lot
during July 2005. Sampling devices were installed at 5 and 8 feet bgs in vapor probe
NV-1 and at 5, 10, and 15 feet bgs in vapor probe NV-2. Soil vapor samples were
collected from vapor probes NV-1 and NV-2 and ambient air sampling was conducted on
August 12, 2005 and on April 7, 2006. All samples were collected in SUMMA canisters.

2.3 Remediation Activities
2.3.1 Soil Vapor Extraction System

The existing non-operational SVE system (see Section 1.3) was upgraded and restarted in April
2003. The system was not used as a primary remediation technique; it was operated in order to
create negative pressure in the soils below the Monterey and Del Roy Apartments, thereby
preventing vapor intrusion into these buildings. The concentration of petroleum hydrocarbons
removed in the soil vapor stream was minimal, but significant vacuum levels were measured in
wells and vapor points near and within the two buildings. The system operated with few
interruptions until July 2005 when mechanical problems caused shutdown of the SVE unit. In
October 2005 the system was decommissioned in order to install the DPE system.

2.3.2 Dual-Phase Extraction System

In 2003, Chevron EMC began the remediation alternative selection process as a voluntary
cleanup action under WDOE. After pilot testing and a multi-tiered screening and selection
process, DPE was selected as the final remediation method. The system is designed to dewater
the contaminated vadose zone beneath the former Texaco property and the area surrounding the
Monterey and Del Roy Apartments. Petroleum constituents in impacted soils exposed by
dewatering are then removed by an expanded vapor extraction system. Contaminants removed
from the subsurface are treated onsite by oxidation and carbon filtration. The proposed DPE
system was presented to WDOE and key stakeholders in December 2004 and was accepted by all

parties.
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The DPE system was constructed in two phases on the former Texaco property beginning in
October 2005 and ending in January 2006. Following the first phase of construction, the system
was started on February 27, 2006. Pneumatic groundwater extraction pumps were installed in
wells DPE-5, DPE-6, and DPE-7. During second quarter 2006, SAIC began pilot tests using
wells DPE-1 and RW-2 as two-phase extraction (TPE) wells by equipping each well with an
extraction drop tube (stinger). These wells were chosen for their ability to be readily equipped in
this fashion and their optimal locations between other pumping wells. Results of this testing
showed that TPE at these locations was only marginally effective in terms of additional
groundwater drawdown, and therefore this configuration was not considered to be an effective
final remedy. SAIC also experimented with the addition of a pneumatic extraction pump at well
RW-3; however, groundwater recharge at this well was found to be insufficient for permanent
pump installation.

During the second phase, four new DPE wells (DPE-3, DPE-4, DPE-8 and DPE-9) were
installed in September 2006 and trenching and piping installation to the system compound was
completed in October 2006, which including piping connections to DPE-1 and DPE-2.
Pneumatic groundwater extraction pumps were installed in wells DPE-1, DPE-3, DPE-4, and
DPE-8. Extraction wells DPE-2 and DPE-9 initially operated as SVE-only wells. The full
system was restarted on November 1, 2006. As of March 31, 2007, the DPE system has been
successful in removing an estimated 40,000 pounds of hydrocarbon mass from the subsurface.
On July 17, 2007, pneumatic pumps were activated in wells DPE-2 and DPE-9, to bring the
number of wells operating under DPE to nine.
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3.0 SITE PHYSICAL SETTING

3.1 Regional Setting

The physiography of Seattle is characterized by a series of north/south-trending ridges and
troughs. The site is located at the southern base of one of these ridges, Queen Anne Hill, just
north of downtown Seattle. The site is situated between two large troughs, Puget Sound and
Lake Washington, at approximately 130 feet above mean sea level (msl). The north/south-
trending ridges and troughs are characteristic of glacially overridden terrain in the Puget lowland.

The regional geology in the Seattle area consists of a thick series of glacial and interglacial soils
overlying bedrock. These sediments were deposited as glaciers advanced and retreated during
the Pleistocene Epoch. As the glaciers advanced to the south, proglacial lakes formed and filled
with lacustrine sediments that consist of laminated silt and clay (Lawton Clay). Above the
lacustrine sediments, glacial advance outwash was deposited, which includes poorly graded sand
(Esperance Sand). Overlying the sand is glacial till consisting of compacted, silty, gravelly, fine
sand (Vashon Till).

Well logs from the vicinity of lower Queen Anne Hill show fill, glacial till, and other shallow
soils that have thicknesses up to more than 46 feet. Underlying these shallow soils is outwash
sand with a maximum thickness of 33 feet. Below this is lacustrine clay/silt (Lawton Clay) that
ranges from about 90 to 150 feet thick, underlain by well-graded sand up to 70 feet or more

thick.

Groundwater in the lower Queen Anne area occurs within two water-bearing zones: a shallow
aquifer and a deeper confined aquifer. The groundwater in the shallow aquifer occurs within till
and outwash layers above the low-permeability Lawton Clay. Some wells in the vicinity did not
encounter any groundwater above the Lawton Clay. A deeper confined aquifer is present within
the well-graded sand layer below the Lawton Clay. The potentiometric surface of the deeper
aquifer in the area varies from 56 to 127 feet in depth.

3.2 Site Geology

The local site geology is defined based on the large number of environmental borings that have
been drilled at the site, in addition to supplementary information from previous reports, a
geologic map, and online subsurface data (http://geomapnw.ess.washington.edu/index.php). The
site geology is represented in three cross sections, with locations shown in Figure 3-1, and
sections presented as Figures 3-2 through 3-4. Three major distinct lithologic units have been
identified onsite, which are labeled from top to bottom, Vashon Till, Esperance Sand, and

Lawton Clay.
3.2.1 Vashon Till and Fill

A silty, gravelly sand layer that occurs at shallow depths onsite appears to be glacial till with
some fill overlying the till. This lithologic unit is composed of very dense, very fine to medium
sand with 10 to 40 percent silt and 5 to 30 percent gravel. Based on borings on the former
Texaco property, this unit is observed near the surface at the intersection of Roy Street and
Queen Anne Avenue, and it pinches out to the southwest. This unit was also identified at boring
MW-20, but was not found on the western and southwestern portions of the site. This unit is up
to 17 feet thick (Figures 3-2 through 3-4). This unit corresponds to the Vashon Till and it
overlies the Esperance Sand below the western end of the former Texaco property and at well
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MW-20. The Vashon Till overlies Lawton Clay at the northeastern corner of the former Texaco
property.
3.2.2 Esperance Sand

This unit contains two distinct lithologies or subunits: poorly graded sand and poorly graded
sand with minor silt. The sand lithology is composed of dense to very dense sand with O to 5
percent silt and 0 to 5 percent gravel. This subunit is up to 28 feet thick in southwestern portion
of the site near well MW-21, and it thins to the northeast toward the former Texaco property.
The sand with minor silt lithology is composed of dense to very dense sand, with approximately
10 to 15 percent silt and 0 to 10 percent gravel. The sand with minor silt lithology varies in
thickness from 3 to 35 feet. Silty sand and silt/clay lenses are observed within this unit
throughout the area. This silty sand unit appears to be especially pervasive in the western and
southwestern parts of the former Texaco property and in adjacent properties. In this area it is
locally fine-grained enough to perch groundwater (see Figures 3-2 through 3-4 and Section
3.3.1). Below the former Texaco property, this unit pinches out to the northeast (Figure 3-2).
This unit corresponds to glacial advance outwash of the Esperance Sand and it overlies the
Lawton Clay throughout the site, except at the northeastern corner of the former Texaco

property.
3.2.3 Lawton Clay

This lithologic unit consists of laminated silt and clay in varying proportions. Typically, the unit
consists of more silt than clay. It is described as hard to very hard with a low to medium
plasticity. Based on numerous soil borings, the uppermost surface of this unit is present at a
shallow depth, approximately 10 feet bgs in the northeastern and northern areas of the site, but
slopes gradually down to the west-southwest, reaching approximately 35 feet bgs. Figure 3-5
depicts the contoured surface of the top of this unit.

3.3 Site Hydrogeology

Groundwater in the vicinity of the site occurs within two water-bearing zones, a shallow water-
table aquifer and a deeper confined aquifer. The relatively impervious, fine-grained material in
the Lawton Clay forms an aquitard between the two water-bearing zones and confines the lower
aquifer. With the exception of two wells, MP-2 and MW-20 (Figure 2-1), all groundwater
monitoring wells at the site are screened above the Lawton Clay in the shallow aquifer. Some
areas of shallow perched groundwater are also present in the vicinity of the former Texaco
service station.

3.3.1 Shallow Aquifer

The shallow water-table aquifer on site occurs primarily within the Esperance Sand, and in the
Vashon Till at the former Texaco property. This aquifer has been identified above the Lawton
Clay in almost all wells on site. However, at well MW-20 the shallow water table is located
within the upper Lawton Clay and possibly in the lowermost Esperance Sand. The aquifer, as
defined by saturated Esperance Sand, is generally less than a few feet thick on the northern and
northeastern margins of the site, but it thickens to the south and west (Figures 3-2 through 3-4).

Groundwater within the shallow aquifer flows generally to the west and southwest, with a
variable horizontal gradient. A moderate to steep gradient is observed on the northeastern
portion of the site and extending to the former Unocal service station farther northeast. The
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groundwater gradient becomes shallower below the area of the Monterey and Del Roy
Apartments and resumes a moderate to steep southwest gradient on the southwestern portion of
the site. The horizontal gradient (under non-pumping conditions) averages approximately 0.014
foot per foot (ft/ft) in the vicinity of the Monterey and former Texaco properties. A steep
gradient has been observed at the U-Park lot between wells MW-16 and MW-35 and wells
MW-32 and MW-33. The groundwater flow direction mirrors both the surface topography and
the upper surface of the Lawton Clay. The local topography north of the site slopes steeply
southward to the base of Queen Anne Hill, along Roy Street, but slopes moderately southwest
over much of'the site. Figure 3-5 depicts the upper surface elevation of the Lawton Clay, which
decreases in elevation to the southwest across the site. Figures 3-6 through 3-13 show
groundwater elevation contours in the shallow aquifer from October 2004 to October 2006.
Figures 3-12 and 3-13 show groundwater elevation after the DPE system began pumping
groundwater from the subsurface.

In a few wells, shallow groundwater appears to be perched above the surrounding water table.
This situation has been identified at wells VP-9, MW-9, MW-12, MW-23, MW-24, DPE-5, and
occasionally at RW-2. The area of perched groundwater coincides with an area of overall
somewhat finer-grained material in the Esperance Sand (see Figures 3-2 and 3-4). During
installation of wells, MW-23 and DPE-7, a double-stacked soil contaminant zone that centers on
the water table (the “smear zone” as described in Chapter 4.0) was identified. This marks a
condition where the highest static groundwater at these locations varied between perched and
normal water table elevations. A similar condition apparently exists at well RW-2. Groundwater
occurs as shallow as 4 feet bgs in wells screened in the perched groundwater. Groundwater
typically occurs between 8 and 20 feet bgs in the shallow aquifer (under static conditions, deeper
due to DPE pumping). The shallow water table shows a total vertical variation within each well
of approximately 0.14 to 9.4 feet, as observed in groundwater monitoring results from 2002 to
2006. At maximum elevation, the water table does not appear to contact the basement slab of the
onsite apartment buildings, as shown in Figure 3-2. However, due to gray water discharge
occurring until 2005, groundwater mounding was reaching close to the basement floor level in
the middle of the Monterey building.

Groundwater pumping since February 2006 (as part of the DPE system operation) has gradually
lowered the water table under the former Texaco property and the Del Roy and Monterey
properties. This pumping has subsequently decreased recharge to downgradient areas, thereby
also dropping the water table elevation in those areas.

During pilot testing for remedial selection and design, two episodes of pump testing of the
shallow aquifer took place at well DPE-1 (see Appendix C). Hydrogeologic analysis of
drawdown in surrounding wells showed that the aquifer in the vicinity of well DPE-1 has a
relatively high hydraulic conductivity, ranging from 6E-03 to 3E-02 centimeter per second
(cm/sec). Given the average hydraulic gradient of 0.014 ft/ft, this yields a horizontal transport
velocity for groundwater ranging from approximately 1.2 to 2.5 feet per day. However,
additional hydrogeologic investigations related to system design and performance have revealed
that the aquifer around well DPE-1 has the greatest hydraulic yield identified onsite. Other areas
of the site likely would have significantly lower hydraulic conductivity values and consequently
slower groundwater velocities. Some wells on site can readily be pumped or bailed dry. An area
centered at the intersection of the former Texaco, Del Roy, Monterey, and Lindberg properties
has a lower conductivity due to greater silt content, which accounts for the perched zones.

DCN CO1-SAJ-211577-01-12486




Former Texaco Service Station / Chevron Site No. 211577 RI/SS Report
Arigust 2007 Page 16

3.3.2 Deep Aquifer

A deep aquifer that is observed regionally beneath the Lawton Clay is also present at the site,
with a potentiometric surface at approximately 115 feet bgs. Well MP-2, set at a total depth of
165 feet bgs, is screened within the lower aquifer. The depth to water in this well on April 17,
2006, was 114.6 feet bgs or 17.5 feet below the site datum (site datum is 32.9 feet lower than
msl). This potentiometric depth is generally similar to depths measured for the deep aquifer at
other locations in the surrounding area. These potentiometric depths are situated within the
Lawton Clay. Data gathered from borings that have been drilled through the Lawton Clay to the
deeper aquifer show that the deep aquifer is confined, as water levels in the boreholes tend to rise
significantly above the basal depth of the Lawton Clay. The flow direction of groundwater in
this deep aquifer is unknown, but likely flows toward Elliott Bay and Puget Sound.
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4.0 DATA ANALYSIS AND INTERPRETATION

4.1 Contaminants of Potential Concern

In this report, the term “contaminant” is used as defined in MTCA: “contaminant means any
hazardous substance that does not occur naturally or occurs at greater than natural background
levels” (WAC 173-340-200). The term “contaminant” does not imply that the substance is
above a regulatory cleanup level or is hazardous to a receptor, but merely that it is impacting one
or more environmental media above natural levels.

Site-specific cleanup objectives and levels for each impacted medium will be discussed in
greater detail in Chapter 5.0. Cleanup levels for this site are primarily driven by the soil vapor to
indoor air pathway, due to the potential health risks associated with the contaminants present on

site.

The discussion below includes contamination within three environmental media: soil,
groundwater and soil vapor. Identified onsite contaminants include petroleum constituents of
gasoline-, diesel-, and heavy oil-range hydrocarbons, and small quantities of chlorinated volatile
organic compounds (VOCs). Petroleum NAPL is also present onsite, consisting largely of
leaded gasoline and lesser amounts of diesel. The specific contaminants of potential concern
(COPC) that have been identified on the site include the following:

* Benzene, toluene, ethylbenzene, xylenes (BTEX): volatile aromatic hydrocarbons present
in all fresh (unweathered) gasoline and to a lesser extent in diesel-range fuels.

* Semi-volatile organic compounds (SVOCs): SVOCs are constituents of petroleum and
include naphthalene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, phenol,
phenanthrene, and 4-ethyltoluene.

¢ Lead: a common gasoline additive used until about 1995. The U.S. Environmental
Protection Agency (EPA) began reducing the lead content of gasoline in 1973 from
approximately 2 to 3 grams per gallon (g/gal) down to 0.1 g/gal in 1986.

¢ Tetrachloroethene (PCE): a chlorinated solvent most commonly used in dry-cleaning and
its breakdown products, trichloroethene (TCE), cis-1,2,-dichloroethene (cis-1,2-DCE),
and vinyl chloride, which are known carcinogens derived from an offsite source (most
likely the former Paramount Dry Cleaners).

The occurrence of these COPCs in the three environmental media is summarized below:
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Contaminants of Potential .
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Petroleum constituents released into the environment from the former Texaco service station are
the main COPCs and are the drivers in this investigation. The most significant contaminant is
considered to be benzene because it is widespread at the site and is a known carcinogen with
relatively high toxicity. Benzene is contained within manufactured gasoline and thus gasoline-
range hydrocarbons are included as a COPC.

Cleanup levels for benzene and gasoline-range hydrocarbons will be the most conservative of all
COPCs, and the concentrations of other COPCs on site will likely be remediated below the
necessary cleanup levels when achieving acceptable levels of benzene and gasoline-range
hydrocarbons. Due to the high concentrations at which benzene and gasoline-range
hydrocarbons exist on site, the other COPCs, including PCE and its breakdown products, the
semi-VOCs, and lead are not discussed below, as the potential risk produced by these
constituents is insignificant compared with the potential risk associated with benzene and
gasoline-range hydrocarbons. During the RI, other constituents were analyzed for, but were
either undetected, or detected below MTCA Method A cleanup levels.

Results for all samples collected in the scope of the RI are summarized in Tables 4-1 through 4-6
for soil, Tables 4-7 through 4-11 for groundwater, and Tables 4-12 and 4-13 for soil vapor.

4.2 Data Quality Assessment

Analytical procedures were carried out in accordance with the requirements of WAC 173-340-
830. North Creek Analytical of Bothell, Washington, Lancaster Laboratories of Lancaster,
Pennsylvania, or Air Toxics Limited of Folsom, California, performed chemical laboratory
analyses. These laboratories are all accredited by the state of Washington under WAC 173-50
for the analytical methods performed for this project.
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The only laboratory data discrepancy comes from groundwater samples collected from borings
DVP-1 and DVP-2 in September 2002. North Creek Analytical improperly processed these
samples for diesel- and heavy oil-range hydrocarbons. No representative analytical results were
generated for these analyses. No other analytical results for the RI sampling were rejected by the
laboratories. The laboratory reports for all samples collected during the RI period are included in

Appendix D.

In this report, measured concentrations of contaminants in soil and groundwater are initially
screened against MTCA Method A cleanup levels to identify specific areas to potentially target
for remediation. However, Method A cleanup levels are only used as a screening tool and are
not planned to be used for the final cleanup determinations (see Chapter 5.0). Furthermore,
published table values for cleanup levels of total petroleum hydrocarbons (gasoline and diesel)
are available for Method A, but need to be generated for site-specific conditions under Method

B.
4.3 Nature and Distribution of Soil Contaminants

As discussed in Chapter 3.0, the subsurface conditions of the site greatly influence the offsite
transport of contaminants. Tables 4-1 through 4-5 present all analytical results for soil samples
collected during the RI. Figures 4-1 and 4-2 show the approximate extents of subsurface soil
contamination (gasoline-range hydrocarbons and benzene) based on laboratory analytical and
field screening results for all depths.

Field-screening and analytical data collected from each boring were evaluated to determine
zones of “most-contaminated” soil, which typically occurs in a zone above and below the water
table. As NAPL on the water table moves up and down with seasonal changes, the NAPL is
vertically “smeared” through the soil. As a result this contaminated are near the water table is
referred to as the “smear zone.” The elevation of the top of subsurface contamination generally
decreases to the west and southwest from the former Texaco service station, following the
groundwater flow pattern (Figures 3-6 through 3-13). Figure 4-3 shows the approximate depth
to the smear zone, where present, in each boring.

For ease of discussion, the site is divided into three areas: the former Texaco service station
property (primary source area); the Del Roy and Monterey Apartments properties (secondary
source area); and 1% Avenue West and properties to the west (downgradient area). The soil
analytical results are compared to the respective MTCA Method A cleanup levels as an initial
screening tool to identify areas of the site that are impacted and may require remediation. The
soil samples discussed in the following paragraphs were collected by Delta and SAIC between
2002 and 2006.
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4.3.1 Primary Source Area

Former Texaco Service Station

Gasoline- and diesel-range hydrocarbons and benzene have been detected on the former Texaco
property in all areas except the northern and eastern sides of the site (Figures 4-1 and 4-2). The
highest historical concentrations of gasoline- and diesel-range hydrocarbons and benzene in soil

arc:

¢ Gasoline-range hydrocarbons: 8,160 milligrams per kilogram (mg/kg) in the 14 feet bgs
sample collected from boring DP-5, which is located in the former UST area in the

central area of the property.

e Diesel-range hydrocarbons: 2,800 mg/kg in the 14 feet bgs sample collected from boring
DPE-5, which is in the remediation system enclosure at the southwestern corner of the

property.

e Benzene: 52.2 mg/kg in the 22 feet bgs sample collected from boring DP-6, which is
located on the western side of the property.

Heavy oil-range hydrocarbons have not been detected in soil samples on the former Texaco
service station above MTCA Method A cleanup levels.

The depth of the smear zone on the former Texaco property varies from 10 to 22 feet bgs on the
northern and eastern sides of the property, and 14 to 27 feet bgs on the western and southwestern
portions of the property. Two distinct zones of contamination from 11 to 13 feet bgs and 21 to
27 feet bgs were identified during soil sampling and well installation at well DPE-7. representing
separate smear zones in the perched and water table zones.

4.3.2 Secondary Source Area

Impacts on the Del Roy and Monterey Apartment properties appear to exist beneath much of the
footprint of the Monterey building, the southern portion of the Del Roy building, in the alley
between the apartments, the northern portion of the Monterey parking lot, and the northwest
corner of the Lindberg Apartments property (Figures 4-1 and 4-2). Concentrations of gasoline-
range hydrocarbons collected from the Del Roy and Monterey properties range from non-detect
up to 24,000 mg/kg in SP-3/DPE-2 at 13 feet bgs, located in the Monterey parking lot.

Benzene concentrations surrounding the Del Roy and Monterey Apartment buildings range from
non-detect up to 93 mg/kg in boring SP-3/DPE-2 at 13 feet bgs. Soil samples collected during
vapor probe installation in the basement of the Monterey Apartments contained a maximum level
of benzene of 14.0 mg/kg in the sample collected from boring DVP-2 at 6 feet below the top of

the basement slab.

The soil samples collected from boring DVP-1 indicate that soil contamination was present at
concentrations above MTCA Method A cleanup levels at a depth of only 1 foot below the top of
the basement slab at the time of vapor probe installation in September 2002. This location is
close to the gray water discharge point, where the water table and its smear zone were elevated.
The DVP-1 sample collected from directly below the slab contained gasoline-range
hydrocarbons at 1,640 mg/kg, and benzene at 0.554 mg/kg. Note that the quality assurance trip
blank sample shipped with these soil samples did contain an elevated level of benzene of 0.586

parts per billion (ppb).
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Three soil samples collected from the Monterey property contained diesel-range hydrocarbons at
concentrations above MTCA Method A cleanup levels. These samples, DB-5 at 13 feet bgs,
SP-3/DPE-2 at 13 feet bgs, and DVP-2 at 6 feet below the top of the basement slab, contained
concentrations of 3,060 mg/kg, 3,000 mg/kg, and 2,030 mg/kg respectively (the diesel-range
concentration reported in the DVP duplicate sample collected at this 6-ft depth, DVP-4-6, was
2,170 mg/kg). Diesel-range hydrocarbons concentrations in other samples collected from the
Del Roy and Monterey properties were below the MTCA Method A cleanup level.

Five of the soil samples collected contained heavy oil-range hydrocarbons concentrations above
laboratory detection limits. Heavy-oil range hydrocarbons were reported at a concentration
above the MTCA Method A cleanup level in only one sample, 3,400 mg/kg in SB-22 at 12 feet
bgs, which is located in the courtyard of the Del Roy Apartments. The four remaining samples
were collected on the Monterey property. The concentrations in these samples ranged from 31.8
mg/kg in DVP-1 to 65.0 mg/kg in DVP-2 both at 6 feet below the top of the basement slab. The
source of these detections is not known.

The smear zone in the secondary source area is generally identified at 12 to 19 feet bgs, although
the top of the smear zone is present at 7 to 9 feet bgs at boring DB-4, and wells VP-2,
VP-3/MW-2, VP-8/MW-7, RW-3, and RW-5. These are areas that have been likely influenced
by shallow perched groundwater. At well MW-23, which is screened in a perched groundwater
zone, two distinct smear zones were identified at 9 to 13 feet bgs and 15.5 to 18 feet bgs.

4.3.3 Downgradient Area

This area includes 1% Avenue West and the properties to the west of the avenue. In this
downgradient area, gasoline-, diesel-, and/or heavy oil-range hydrocarbons have been detected in
only eight samples, with all but one concentration below the MTCA Method A cleanup levels.
The soil sample collected at 12.5 feet bgs from well MW-25 contained gasoline-range
hydrocarbons at a concentration of 8,100 mg/kg. Well MW-25 is located on the east side of 1%
Avenue West and approximately 15 feet west of the Del Roy Apartments.

Benzene has been reported in three soil samples collected in this downgradient area. Benzene
concentrations of 0.20 and 0.40 mg/kg were detected in two samples collected from well MW-26
at 12.5 and 20 feet bgs, respectively, and were above the MTCA Method A cleanup level for
benzene. The remaining benzene concentration (0.07 mg/kg) slightly exceeded the cleanup level
in the 35 feet bgs sample at well MW-21 (at the base of the aquifer); it may represent dissolved
benzene in water within the sample.

In this area of the site, soil in many of the borings had non-detectable concentrations of
petroleum constituents or had concentrations too low to differentiate a smear zone. A smear
zone was identified only in the boring for well MW-25, with an approximate thickness of 2 feet,
from 12 to 14 feet bgs.

4.3.4 Discussion of Soil Impacts

Soil impacts from gasoline-range hydrocarbons and BTEX constituents appear to be most
extensive in the south central and southwestern portions of the former Texaco property, and
extend west and southwest to the Del Roy and Monterey Apartments.

Based on the results of the soil samples collected during the RI, the lateral extents of soil
contamination above the MTCA Method A cleanup levels are presented in Figures 4-1 and 4-2.
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The vertical extent of soil contamination extends approximately from 5 to 7 feet bgs to the top of
the Lawton Clay. Figure 4-3 presents the depths of the smear zone (if present) in each soil
boring. The depths of petroleum hydrocarbon contamination are summarized in Table 4-6.

Twenty-five soil samples collected from various boring locations on the site were analyzed for
PCE and its breakdown products (TCE, cis-1,2-DCE, and vinyl chloride). None of the samples
contained concentrations of these constituents above the laboratory detection limits (see
laboratory reports in Appendix D).

4.4 Nature and Distribution of Groundwater Contaminants and NAPL

Petroleum hydrocarbon contamination in shallow groundwater beneath the site appears to
originate from the former Texaco property, and extend west and southwest beneath the Del Roy
Apartments, the Monterey Apartments, and across 1* Avenue West. NAPL appears to originate
from the former Texaco service station and possibly also from former heating oil USTs around
the Del Roy and Monterey Apartments. Since groundwater monitoring began in 1986, NAPL
has been observed in wells VP-4, VP-7/MW-3, MW-4, MW-6, MW-9, DPE-1/VP-6, DPE-2,
DPE-5, DPE-8/MW-22, DPE-9, RW-2, and RW-4. NAPL has not been present within wells in
the downgradient area beneath or west of 1% Avenue West. Figure 4-4 shows the extent of
NAPL in site wells in terms of maximum measured thickness since 1986 and recent (2006)

thickness.

Concentrations of dissolved groundwater constituents exceeding the MTCA Method A cleanup
levels extend west as far as well MW-35, and southwest to wells VP-5/MW-5, VP-8/MW-7,
MW-15, MW-21 and MW-23. This plume does not reach west to 2" Avenue West. The
northern edge of the plume is bounded between MW-16 and MW-25. The northeastern edge is
bounded between wells MW-9 and MW-10 and between wells DPE -6 and MW-13. Refer to
Table 4-7 and Figures 4-5 through 4-16 for gasoline, diesel, benzene, and total BTEX
groundwater concentrations from all site monitoring wells during 2005 and 2006. Charts
showing changes in groundwater elevations and chemical concentrations versus time are
presented as Appendix E.

As with soil, the site is divided into three areas for ease of discussing groundwater contamination
and NAPL distribution. Groundwater analytical results are compared to the MTCA Method A
cleanup levels as an initial screening tool and to identify areas of the site that may require
remediation. Chemical concentrations are listed in ppb, units that are equivalent to micrograms
per liter (Lg/L). The discussion of groundwater quality in the following paragraphs includes
groundwater data collected at the site between 1986 and 2006.

4.4.1 Primary Source Area

Former Texaco Service Station

NAPL has been observed in wells MW-6, DPE-5, and RW-4, all located at the western side of
the former Texaco property (Figure 4-4). Although the maximum NAPL thickness observed was
2.26 feet in well MW-6, NAPL has not been detected in either well MW-6 or RW-4 since mid-
2004. NAPL was also found in well MW-9 up to 0.17 foot thick in March 1991, but has not
been found during subsequent monitoring events. In January 2006, NAPL was found in well
DPE-5 up to 0.05 foot thick; however, this extraction well has been pumped since that time and
NAPL is not measurable.
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Gasoline-range hydrocarbons have been detected in all wells installed on the former Texaco
property, except well MW-13. However, groundwater samples have never been collected from
well MW-13 due to an insufficient amount of water in the well. In other wells, concentrations of
gasoline-range hydrocarbons in groundwater samples consistently exceed the MTCA Method A
cleanup level, except in the northern wells, VP-9, MW-9, and MW-10. The gasoline-range
hydrocarbons reported in these upgradient or cross-gradient wells have been below the cleanup
level since December 1999 in well MW-10 and since October 2004 in wells VP-9 and MW-9.
Gasoline-range hydrocarbons have been reported twice in nearby, upgradient perched well
MW-12, but have not been detected in any samples since January 2004.

Diesel-range hydrocarbons concentrations have been detected above the MTCA Method A
cleanup level in all wells in this portion of the site, except well MW-13. Heavy oil-range
hydrocarbon concentrations above the MTCA Method A cleanup level have been detected in
wells VP-9, MW-9, MW-10, MW-12, and RW-4. The source of diesel- and heavy oil-range
hydrocarbons in wells MW-10 and MW-12 is assumed to be either the upgradient former Unocal
service station or infiltration from the road surface and parking lot.

Benzene concentrations in groundwater at the former Texaco property also have exceeded the
MTCA Method A cleanup level, with the exception of wells MW-12 and MW-13. Toluene,
ethylbenzene, and total xylenes concentrations have exceeded the respective MTCA Method A
cleanup levels in wells MW-6, MW-9, DPE-5, DPE-6, DPE-7, and RW-4. Exceedances in wells
MW-9 and RW-4 occurred only once in March 1991 (well MW-9) and in July 1993 (well
RW-4). '

PCE and TCE were detected in groundwater from well upgradient MW-12 at concentrations of
9.58 ppb and 2.75 ppb respectively in October 2002, and at lower concentrations in wells MW-6
and MW-10 prior to 2002 (Table 4-9). The source of this contamination is likely the former
Paramount Dry Cleaners located northeast across Queen Anne Avenue North (see Section
1.2.4.2).

Depth to groundwater in this area of the site is typically measured between 16.5 and 19.75 feet
bgs in the wettest months and between 19 and 27 feet bgs in the driest months, excluding the
wells screened in perched groundwater zones. Concentrations of petroleum constituents are
generally greater when depth to groundwater is deepest and generally lesser when depth to
groundwater is most shallow (see charts in Appendix E).

4.4.2 Secondary Source Area

Del Roy and Monterey Apartments

NAPL has been observed in wells VP-4, VP-7/MW-3, MW-4, DPE-1/VP-6, DPE-2,
DPE-8/MW-22, DPE-9, and RW-2 (Figure 4-4). In wells VP-7/MW-3 and MW-4, NAPL was
measured during single monitoring events. NAPL has not been measured in well RW-2 since
monitoring resumed at this well in 2002 or in well VP-4 since April 2004. NAPL thickness in
well DPE-1/VP-6 has been measured at a maximum thickness of 1.83 feet; measured in October
2006 just prior to beginning DPE operation in the well. NAPL was not present in well DPE-2
from July 2004 to January 2006. Prior to the first phase of the DPE system startup in February
2006, a NAPL thickness of 0.92 foot was measured in well DPE-2. The NAPL thickness
steadily decreased until October 2006 when a NAPL thickness of 0.30 foot was observed in the
well prior to the second phase of the DPE system startup. NAPL thickness in well
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DPE-8/MW-22 was 1.37 feet in October 2006, although NAPL had not been observed in the
well prior to August 2006 and was not observed when monitored one week later. NAPL has
been observed only as a sheen in well DPE-9.

Concentrations of gasoline- and diesel-range hydrocarbons exceeding the MTCA Method A
cleanup levels have been detected in all wells in this area except wells DPE-3, DPE-9 and
MW-24. However, wells DPE-3 and DPE-9 have been sampled only once, and well MW-24 is
screened in a perched groundwater zone above the contaminated water table. Gasoline-range
hydrocarbons have not exceeded the MTCA Method A cleanup level in well VP-8/MW-7 since
April 2004, well RW-2 since January 2005, and well RW-5 since April 2005. Diesel-range
hydrocarbon exceedances in this area suggest a secondary source because these heavier-range
hydrocarbons generally do not migrate large distances from their source. The wells in this area
of the site are 140 or more feet from the former diesel USTs at the former Texaco property. Two
heating oil USTs are present in the alley between the Monterey and Del Roy apartments. A
heating oil UST is also present near the southeastern corner of the Monterey Apartments
building.

Concentrations of heavy oil-range hydrocarbons exceeding the MTCA Method A cleanup level
are consistently observed in wells VP-1, VP-2, VP-7/MW-3, VP-8/MW-7 (although no
exceedances have been reported in well VP-8/MW-7 since January 2005), DPE-4, and
sporadically in well DPE-8/MW-22. The greatest concentrations of heavy oil-range
hydrocarbons in this portion of the site are observed in the wells located in the alley between the
Monterey and Del Roy Apartments. Wells MW-4, RW-3, and RW-5 have historically contained
elevated levels of heavy oil-range hydrocarbons exceeding the MTCA Method A cleanup level.
Heavy oil-range concentrations have not exceeded the MTCA Method A cleanup level in wells
VP-5, MW-18, MW-19, MW-23, MW-24, DPE-1/VP-6, DPE-2, DPE-3, DPE-9, and RW-2.
However, the laboratory detection limit for heavy-oil range hydrocarbons has consistently
exceeded the cleanup level for the groundwater samples collected from well DPE-1/VP-6. The
limited extent of this heavy oil-range contamination suggests a separate source in the vicinity of
the contaminated wells, as heavier hydrocarbons do not typically migrate large distances from
their source. The source of these detections is uncertain.

Benzene concentrations exceeding the MTCA Method A cleanup level have been detected in all
wells in this area except wells DPE-3, DPE-9 and MW-24 (for the same reasons listed above for
gasoline and diesel hydrocarbons). Toluene, ethylbenzene, and total xylenes concentrations
exceeding the MTCA Method A cleanup levels have been detected in all wells except DPE-3,
DPE-4, DPE-9, and MW-24. The highest BTEX concentrations in this area of the site are
consistently observed in wells VP-7/MW-3, MW-4, MW-18, MW-19, MW-23, and
DPE-8/MW-22.

PCE and TCE have been detected in wells VP-7/MW-3, VP-8/MW-7, and DPE-8/MW-22 (TCE
detection only). PCE concentrations exceeding the MTCA Method A cleanup value have ranged
from 29 ppb in well VP-7/MW-3 to 167 ppb in well VP-8/MW-7. TCE concentrations
exceeding the MTCA Method A cleanup level have also been detected in these three wells.
Groundwater samples collected from these wells have not been analyzed for PCE or TCE since
1997 for wells VP-7/MW-3 and VP-8/MW-7, and since 2004 for well DPE-8/MW-22

(Table 4-9).
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Depth to groundwater in this area of the site is typically measured between 9 and 14 feet bgs
during the wettest months and between 12 and 18 feet bgs during the driest months, excluding
the wells screened in perched groundwater zones. Concentrations of petroleum constituents
appear to be less influenced by fluctuations in depth to groundwater in this area of the site than at
the former Texaco property, but still follow the general trend of greater concentrations when
depth to groundwater is deepest and lesser concentrations when depth to groundwater is most
shallow (see charts in Appendix E).

4.4.3 Downgradient Area

NAPL has not been observed in this portion of the site, which includes 1* Avenue West and
properties to the west.

Dissolved gasoline-, diesel-, and heavy oil-range hydrocarbons are present in groundwater in the
downgradient area. Gasoline-range hydrocarbon concentrations exceeding the MTCA Method A
cleanup level are consistently detected in wells MW-14, MW-17, MW-25, MW-26, MW-32 and
MW-33. Diesel-range hydrocarbon concentrations are generally below the MTCA Method A
cleanup level; exceptions include wells MW-14 and MW-25, where concentrations consistently
exceed the cleanup level, and in wells MW-15 and MW-26 where sporadic concentrations
exceeding the cleanup level have been observed. The initial samples collected from wells
MW-32 and MW-33 contained diesel-range hydrocarbon concentrations exceeding the cleanup
level, but subsequent detections have been below the cleanup level. Heavy oil-range
hydrocarbon concentrations have exceeded the MTCA Method A cleanup levels in only one
downgradient area groundwater sample, well MW-17 in April 2005. Subsequent samples
collected from well MW-17 have been nondetect for heavy oil-range hydrocarbons.

Benzene concentrations consistently exceed the MTCA Method A cleanup level in wells
MW-14, MW-17, MW-21, MW-25, MW-26, MW-32, MW-33, and MW-35. Benzene
exceedances have been detected sporadically in wells MW-15 and MW-16; benzene has not been
detected in either well since the first half of 2005. Benzene was detected just below the MTCA
Method A cleanup level in well MW-30 in February 2005 (its initial sampling) but has not been
detected in this well in subsequent sampling events. Toluene, ethylbenzene, and total xylenes
concentrations detected in well MW-14 consistently exceed the MTCA Method A cleanup
levels. Occasional exceedances of the cleanup levels for toluene, ethylbenzene, and total xylenes
have been observed in well MW-26. Other exceedances of these chemicals have been non-
repeatable detections in single sampling events.

Wells MW-32, MW-33, and MW-35 are located in an unpaved parking lot. Small leaks from
vehicles in the lot and contaminated storm-water runoff may infiltrate the unpaved surface of the
lot and percolate into the deeper soil, contributing to groundwater concentrations observed in

these wells.

PCE was detected at the detection limit of 1 ppb in one groundwater sample collected from well
MW-34, which is below the MTCA Method A cleanup level. No other analytes have been
detected in the most downgradient wells, MW-11, MW-27 through MW-31, and MW-34,
indicating that the dissolved-phase plume is fully defined in the downgradient direction and does
not reach 2" Avenue West or West Mercer Street (see Tables 4-7 through 4-11).

Depth to groundwater in the downgradient area varies greatly. On the eastern side of the
downgradient area, depth to groundwater is typically measured between 9 and 12 feet bgs during
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the wettest months and between 11.5 and 14 feet bgs during the driest months. On the western
side of the downgradient area, depth to groundwater is typically measured between 24.5 and 30
feet bgs throughout the year. Concentrations of petroleum constituents on the eastern side of the
downgradient area appear to be less influenced by fluctuations in depth to groundwater than at
the former Texaco property, but still follow the general trend of greater concentrations when
depth to groundwater is deepest and lesser concentrations when depth to groundwater is most
shallow. On the western side of the downgradient area, concentrations of petroleum
hydrocarbons do not appear to be influenced by the small fluctuations in depth to groundwater
(see charts in Appendix E).

4.4.4 Discussion of Groundwater Impacts

Groundwater impacts from gasoline- and diesel-range hydrocarbons and BTEX constituents are
most extensive in the south central and southwestern portions of the former Texaco property and
in the southern Del Roy and northern Monterey Apartments properties. The groundwater plume
extends west and southwest across 1% Avenue West to the U-Park Lot, the Queen Anne Arms
Apartments, and the Bank of America parking lot, but does not reach 2"d Avenue West or West
Mercer Street. The downgradient extent of petroleum hydrocarbon contamination in
groundwater has been fully delineated. Based on the results of the groundwater samples
collected during the RI, the lateral extent of groundwater contamination at the end of 2006 is
presented in Figures 4-15 and 4-16. Charts illustrating the changes through time in groundwater
elevation and concentrations of chemicals of concern are presented as Appendix E.

4.5 Nature and Distribution of Seil Vapor Contaminants

Soil vapor samples have been collected in two areas at the site, the Monterey Apartments and
adjacent to the Queen Anne Arms Apartments. Vapor probes DVP-1 and DVP-2 are located in
the basement of the Monterey Apartments and screened from 12 to 18 inches below the top of
the basement slab. Vapor probes NV-1 and NV-2 are located in the U-Park lot immediately
north of the Queen Anne Arms Apartments (west of 1% Avenue West) and are screened at
multiple depths, including one screen at just below the basement slab bottom elevation in each
vapor probe. Analytical results for soil vapor samples collected from vapor probes DVP-1 and
DVP-2 are summarized in Table 4-12 and the results for vapor probes NV-1 and NV-2 are
summarized in Table 4-13. Indoor air samples were not collected because indoor air samples are
often contaminated by ambient sources and therefore not representative of chemical
concentrations resulting from soil vapor intrusion. Indoor air is a difficult medium to sample and
obtain meaningful results, because a number of common indoor and outdoor equipment and
substances emit volatile chemicals, such as benzene, at relatively high concentrations. As a
result, determining the relative contribution of contamination from soil vapors from other
ambient contamination sources in indoor air is difficult to assess.

4.5.1 Monterey Apartments

Vapor samples were collected in October 2002, prior to revamping and startup of the recent SVE
system. The higher contaminant concentrations seen in these samples represent site conditions
after a period of nearly five years with no remedial activities. Contaminants detected in these
initial soil vapor samples included the BTEX compounds, 1,3,5-trimethylbenzene, 1,2,4-
trimethylbenzene, 4-ethyltoluene, and PCE.
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Vapor samples were collected in 2004 to monitor performance of the SVE system. As shown in
Table 4-12, the 2004 vapor concentrations are much lower than those detected in October 2002.
The final set of vapor samples from vapor probes DVP-1 and DVP-2 were collected on October
27, 2004; no analytes (BTEX) were detected in these soil vapor samples, indicating that the SVE
system was effective in preventing collection of petroleum vapors below the basement slab.

4.5.2 U-Park Lot

Soil vapor samples were collected in two rounds at depths of 5 and 8 feet bgs in vapor probe
NV-1 and at depths of 5, 10, and 15 feet bgs in vapor probe NV-2. An outdoor ambient air
sample was collected at a surface location between the two vapor probes during each sampling

round.
4.5.2.1 Soil Vapor Results

Results from the soil vapor samples indicate the presence of 23 VOCs at concentrations
exceeding their respective laboratory reporting limits (Table 4-13).

During the August 2005 sampling event, benzene was detected at concentrations of 0.49 and
0.74 pg/m’® in samples NV-2-15 and NV-2-15 Dup, respectively. During the April 2006
sampling event, benzene was not detected above the laboratory reporting limit in the soil vapor
samples filled from the 15-foot sampling device in vapor probe NV-2. Benzene has not been
detected in any of the soil vapor samples collected from vapor probe NV-1 or from the two
shallower sampling devices in vapor probe NV-2.

PCE was detected in soil vapor samples collected during the August 2005 sampling event.
Concentrations ranged from 0.99 pg/m’ (NV-2-10) to 5.7 pg/m’ (NV-1-8 DUP). PCE was not
detected in the soil vapor samples collected from vapor probes NV-1 and NV-2 during the April

2006 sampling event.

TCE was detected at a concentration of 0.84 pg/m”® in soil vapor sample NV-1-8 DUP during the
August 2005 sampling event. TCE was not detected in any of the other August 2005 samples or

during the April 2006 sampling event.

Chloroform was detected in all the soil vapor samples collected from vapor probe NV-1 and in
one sample (NV-2-5) collected from vapor probe NV-2 during the August 2005 sampling event.
Chloroform ranged in concentration from 1.5 pg/m® (NV-1-8) to 2.9 pg/m’ (NV-1-5).
Chloroform was not detected in the soil vapor samples collected from vapor probes NV-1 and
NV-2 during the April 2006 sampling event.

Carbon tetrachloride was detected in both of the 8-foot samples from vapor probe NV-1 and in
the 10- and 15-foot samples from vapor probe NV-2 during the August 2005 sampling event.
Carbon tetrachloride ranged in concentration from 0.83 pg/m*® (NV-1-8) to 1.7 pg/m’ (NV-2-15
Dup). Carbon tetrachloride was not detected in any of the soil vapor samples collected during
the April 2006 sampling event.

Oxygen concentrations in soil vapor ranged between 3.7 and 21 percent, and generally decreased
with increasing depth, as expected. Carbon dioxide concentrations in soil vapor ranged between
2.5 and 5.5 percent, and generally increased with increasing depth, also as expected.
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4.5.2.2 Ambient Qutdoor Air Results

Results from the August 2005 ambient outdoor air sampling indicated the presence of 10 VOCs
(benzene, toluene, m- and p-xylene, Freon 11 and 12, chloromethane, acetone, 2-propanol, 2-
butanone and ethanol) at concentrations exceeding their respective laboratory reporting limits
(Table 4-14). Of these 10 compounds, only benzene was detected at a concentration (1.5 pg/m>)
exceeding the MTCA Method B cleanup levels for ambient air.

Results for the April 2006 ambient outdoor air sampling indicated the presence of 12 separate
VOCs (benzene, toluene, ethylbenzene, m- and p-xylene, o-xylene, Freon 11 and 12,
chloromethane, acetone, 2-butanone, ethanol, and 1,2,4-trimethylbenzene) at concentrations
exceeding their respective laboratory reporting limits. Benzene concentrations detected in
ambient air exceeded concentrations detected in soil vapor. Of these 12 compounds only
benzene was detected at a concentration (1.7 pg/m?) exceeding the MTCA Method B cleanup

level.

The ambient outdoor air samples were also analyzed for percent oxygen and carbon dioxide.
The August 2005 results indicated that the sample contained 20 percent oxygen and 0.036
percent carbon dioxide. The April 2006 results indicated that the sample contained 22 percent
oxygen and 0.040 percent carbon dioxide. These are consistent with expected atmospheric

conditions,
4.5.2.3 Discussion

Benzene was detected in the August 2005 soil vapor samples collected at 15 feet bgs at low
concentrations, but was not detected within any of the shallow soil vapor sampling devices.
(Note that benzene was not detected in the April 2006 soil vapor samples collected from the
sampling devices at all depths.) These results indicate that benzene vapors are not migrating
from the deeper subsurface to shallow (basement) depths. In addition, benzene concentrations
detected in the ambient air samples were actually greater than the benzene concentrations
detected in the soil vapor samples. Benzene concentrations exceeding the MTCA Method B
cleanup levels for ambient air were detected in the ambient air samples. Low concentrations of
PCE, TCE, chloroform and carbon tetrachloride were reported in the vapor sampling devices, but
were not detected in the ambient air samples. Soil vapor modeling of potential intrusion to
indoor air is presented in Section 5.4.3.2.
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5.0 CONCEPTUAL SITE MODEL

In order to understand the relationships between contaminants, affected environmental media,
indoor media, and human receptors, a conceptual site model (CSM) was developed. MTCA
defines a conceptual site model as “a conceptual understanding of a site that identifies potential
or suspected sources of hazardous substances, types and concentrations of hazardous substances,
potentially contaminated media, and actual and potential exposure pathways and receptors”
[WAC 173-340-200]. This chapter includes discussion of these various aspects of a CSM,
although the sources, types and concentrations of hazardous substances have been described in
previous chapters. Chapter 5.0 also includes discussion of cleanup levels and other key aspects

of the MTCA regulation.
5.1 Potential Sources of Petroleum Contamination

The potential sources contributing to petroleum contamination in soil, groundwater, and soil
vapor at the site include the former Texaco service station, the upgradient former Unocal service
station, and former heating oil USTs associated with apartment buildings. Hydrocarbon releases
have contaminated the soil and groundwater below the Texaco property. This contamination has
then migrated to the west and southwest, affecting properties in the neighborhood.

The elevated concentrations of heavy oil-range and diesel-range hydrocarbons detected in
groundwater at cross-gradient well MW-12 are assumed to have migrated from the former
Unocal service station. The former Unocal service station, which is located upgradient of the
site, has documented historical petroleum releases. However, the majority of contamination
currently existing on the former Texaco property was generated from service station operations

at the former Texaco property.

PCE and TCE detected in groundwater within several wells at the former Texaco service station
and adjacent areas likely originated at the upgradient, former Paramount Dry Cleaners.
Subsurface investigations performed at the dry cleaning site confirmed that dry cleaning solvents
had impacted soil and groundwater beneath the property. Remedial actions were subsequently
completed and a No Further Action (NFA) letter was issued by WDOE to the property owners.
Aside from wells VP-7/MW-3, VP-8/MW-7, MW-6, MW-10, MW-12, MW-34, and DPE-8/
MW-22, chlorinated solvents were not detected in any other soil or groundwater samples at the
site. However, the initial soil vapor sample collected from vapor probe DVP-1 in the basement
of the Monterey Apartments did contain an elevated concentration of PCE, and relatively low
PCE concentrations were detected in soil vapor at the U-Park lot. The origins of these scattered
detections are uncertain, but may have originated at the Paramount site.

5.2 Current and Potential Land Uses

The lower Queen Anne area is a highly developed commercial/residential neighborhood. It is
specifically zoned as a “neighborhood-commercial” district. Surrounding the site are apartment
complexes, condominiums, fast food restaurants, grocery stores, and other retail shops and
offices. Almost the entire neighborhood is paved, except for some planter boxes, grass strips,
and dirt alleyways. Due to the level of development and established history of this area, it is
unlikely the property will be rezoned. The majority of buildings in the area are at least 30 years
old. However, redevelopment remains a possibility due to the prime location and high cost of
real estate in this part of Seattle.
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The specific site uses that are expected to continue into the foreseeable future include a small
retail business at the Manhattan Express, multi-family residential units at the various apartment
buildings (Monterey, Del Roy, Lindberg, Alvena Vista, and Queen Anne Arms), a bank parking
lot (Bank of America), and a public rental parking lot (U-Park lot). It is unlikely that these land
uses would change significantly in the near future, although the gravel U-Park lot could possibly
be redeveloped.

5.3 Exposure Pathways and Potential Receptors

The core of the site conceptual model pertains to exposure pathways and potential receptors.
MTCA [WAC 173-340-200] defines an exposure pathway as: “the path a hazardous substance
takes or could take from a source to an exposed organism. An exposure pathway describes the
mechanism by which an individual or population is exposed or has the potential to be exposed to
hazardous substances at or originating from a site.”

The exposure aspects of the site are represented by a flow-diagram (Figure 5-1) that relates |
contaminants to site receptors that may be impacted by these substances via certain exposure ;
pathways. Three general types of exposure pathways or their components are recognized.

Primary exposure pathways are those routes that are known to be currently transporting

petroleum contaminants to or within certain environmental media and then to a receptor

organism. Secondary exposure pathways are those routes that: (a) have transported contaminants

in the past, but may not be currently; or (b) may transport contaminants in the future, but there is
uncertainty or no current activity to complete the pathway (such as soil contaminants potentially

affecting future construction workers). Precluded exposure pathways are those that are not

possible at any time, based on physical evidence, and are therefore considered closed pathways.

The contaminated media at the site include soil, shallow groundwater, and soil vapor. The two

shaded blocks on Figure 5-1 show that currently contaminated media are limited to shallow soil,
groundwater in the shallow aquifer, and soil pore space (i.e., soil vapor). Potential receptors

include building occupants and construction workers. The potential exposure pathways for soil,
groundwater, and soil vapor are each discussed below.

5.3.1 Soil

Soil as an environmental medium relates to a few different potential exposure pathways, other
media, and receptors. These include: soil to soil vapor and intruding to indoor air, direct human
contact through the construction worker scenario, and interaction with terrestrial ecological
species. An evaluation of the appropriate point of compliance pertaining to the open exposure
pathways at the site is presented in the following table.
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Potential Soil Exposure Pathways

Potential Exposure MTCA-Defined Point Applicability to Site-Specific Point
Pathway/Scenario of Compliance Queen Anne Site of Compliance
Soil to Soil Vaporto | Throughout the site Primary. Eastern portion Throughout the
Indoor Air from ground surface to | of site has been undergoing | site from ground
the water table. SVE/DPE remediation, surface to the
which maintains water table.

subsurface vacuum.
Western portion of site was
modeled for vapor
intrusion and shows

negligible risk.
Direct Human Contact | Throughout the site Secondary. Although the | Upto 15 feet bgs
(Construction from ground surface to | site is mostly paved or
Scenario) 15 feet bgs covered with buildings,
. . . subsurface soil could be
Terrestrial Ecological | Standard point of potentially disturbed Up to 15 feet bgs

Interaction compliance to 15 feet
bgs; conditional point
of compliance to 6 feet
bgs with institutional
controls to prevent
disturbance of
subsurface soils

during future construction
or utility work. Because
the site comprises private
property and city rights-of-
way, it is not likely
feasible to implement an
institutional control to
prevent subsurface soil
disturbance.

Various structures at the former Texaco property and other potential sources have released
petroleum hydrocarbons to the soil and shallow groundwater, as depicted on Figure 5-1. This
contamination has moved downgradient through the shallow aquifer by lateral transport at or
below the water table. This transport involves both NAPL and dissolved-phase groundwater

contaminant movement.

Soil contamination on the site is known to exist at depths as shallow as 5 to 7 feet bgs, but in the
Monterey-Del Roy area the top of contamination is in the range of 8 to 15 feet bgs. Due to the
depth of the Monterey basement below grade, the most contaminated soil (“smear-zone”) is
within a few vertical feet below the basement slab, but was more shallow where groundwater

mounding occurred due to gray water discharge.

The entire site is largely paved or covered by buildings. However, the depth of soil
contamination does not allow for exclusion of the potential pathway of incidental dermal contact
and particle or volatile inhalation by future construction and utility workers on the site. MTCA
deems that the “point of compliance” for soil without institutional controls is 15 feet bgs. This is
the maximum depth at which contaminated soils are likely to be encountered by construction
workers, in terms of direct human contact, or the maximum depth of interaction by terrestrial
ecological species. This possible future exposure pathway is considered a secondary pathway.
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5.3.2 Groundwater

Groundwater as an environmental medium telates to a number of potential exposure pathways,
other media, and receptors. These include: drinking water ingestion or household contact,
incidental exposure (construction scenario), groundwater to surface water, groundwater to deep
aquifer, and groundwater or NAPL to vapor and indoor air. A summary of the potential
groundwater exposure pathways at the site is presented in the following table.

Potential Groundwater Exposure Pathways

Potential Groundwater

Exposure Pathway/ Applicability
Scenario
Drinking Water Not Applicable. The shallow and deep aquifers are not a source of
Ingestion/Household potable or non-potable water. WDOE has determined that shallow
Contact groundwater does not constitute a drinking water pathway.
Incidental Exposure Secondary. Because static groundwater may be encountered at depths
(Construction Scenario) as shallow as 4 feet bgs, but is typically encountered at depths of

approximately 8 to 20 feet bgs in the eastern portion of the site (deeper
now due to DPE pumping), contaminated groundwater may be
incidentally encountered (contacted, ingested, inhaled) during site
redevelopment or utility construction activities.

Groundwater to Surface Precluded. The site is located a distance from Elliott Bay (approx %

Water mile downgradient), and contamination in the shallow aquifer does not
reach anywhere near to surface water.,

Groundwater to Deep Precluded. The deep aquifer is separated from the shallow aquifer by

Aquifer more than 100 feet of a fine-grained aquitard. The deep aquifer is not a

source of potable or non-potable water; no water wells are known to
utilize this aquifer in the vicinity.

Groundwater/NAPL to Primary. The presence of dissolved groundwater contamination and
Vapor (Indoor Air) NAPL in the shallow aquifer is likely contributing to the soil vapor
measured in the subsurface. The DPE system is maintaining vacuum in
the eastern portion of the site, and vapors are thus not entering building
basements. Under the current site conditions with the operating DPE
system, this pathway is secondary. In the western portion of the site,
vapor intrusion modeling shows a negligible risk.

Groundwater exists in two recognized aquifers below the site, as discussed in Chapter 3.0. No
individuals or municipalities in this area are known to currently use the shallow or deep aquifers
as sources of water, either potable or non-potable. It is highly unlikely that this situation will
change in the future for this part of Seattle. The shallow aquifer in this area (and most of Seattle)
has been heavily affected by urban activities for more than 100 years. Consequently, permission
has been granted by WDOE to exclude shallow groundwater as a potential drinking water
pathway at the site because the highest beneficial use of this aquifer is not drinking water.
Correspondence from WDOE stating this condition is presented in Appendix F. However,
WDOE did request that the groundwater plume from the site be delineated in the downgradient

direction.
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Groundwater onsite may be encountered as shallow as 4 feet bgs in areas of shallow perched
groundwater near the former Texaco property, but in the Monterey-Del Roy area static
groundwater is more typically 8 to 20 feet bgs. As a result, incidental dermal contact or
inhalation of volatile constituents by workers may become an exposure pathway during any
future redevelopment or utility construction activities.

Based on analytical data, petroleum-impacted groundwater does not reach surface water (in fact,
does not reach 2™ Avenue West). Because the nearest surface water body (Elliott Bay) is 0.5
mile distant, the groundwater discharge to surface water pathway is precluded. The deeper
confined aquifer is more than 100 feet bgs. Identified soil and groundwater contamination at the
site is limited to Esperance Sand and Vashon Till, within the shallow aquifer. Petroleum
hydrocarbon contamination in the underlying Lawton Clay has been detected in only one site
boring, well DPE-7. Field screening of soil from this boring indicated the presence of petroleum
hydrocarbons in the top 2 feet of the clayey silt layer, but the underlying Lawton Clay was
unaffected. The deep aquifer is separated from the shallow aquifer by this very thick, fine-
grained aquitard that offers ideal protection. Additionally, the deep aquifer is not a source of
potable or non-potable water. As a result, the pathway to the deep aquifer is considered

precluded.

5.3.3 Soil Vapor

The third media, soil vapor, is of primary importance. All key parties have agreed that the soil
vapor to indoor air pathway will drive cleanup actions on site, as potential inhalation of
petroleum vapors is of greatest concern. In the vicinity of the Monterey Apartments, soil vapors
originate in large part from NAPL and gradually emanate upward through the soil column, likely
~ encountering the base of building foundations. Petroleum vapors may enter the buildings

through cracks or seams in the footings and slab, thereby potentially exposing occupants via
inhalation.

This is mainly a concern in buildings with occupied basements, which include the eastern half of
the Monterey Apartments and the western wing of the Del Roy Apartments (southern half of the
western wing is within the area of contamination). The other portions of these buildings are
underlain by crawl spaces. The Lindberg Apartments building has a tall cellar under the entire
apartment area of the building. Note that the three basement apartments in the Monterey
building have not been occupied since 2005; these apartments were abandoned after a series of
floods damaged the basement structures due to sewer problems in the neighborhood.

Soil vapors containing relatively high concentrations of petroleum constituents were previously
measured in 2002 below a portion of the basement slab of the Monterey Apartments. However,
since early 2003, the area near the Monterey and Del Roy Apartments and Manhattan Express
has been under vacuum from the SVE/DPE systems, consequently mitigating the soil vapor
pathway into the interior of buildings (i.e., operation of the DPE system closes the soil vapor
pathway). Because the soil and groundwater are actively being remediated by the DPE system, it
is believed that the NAPL source will be removed, thereby closing the soil vapor pathway.
Consequently, building occupants will be protected even after shutting down the DPE system.

In the downgradient area of the site, west of 1* Avenue West, low-concentration soil vapors
likely emanate from the dissolved-phase groundwater plume; but these vapors do not appear to
migrate to the surface or to the building slab depth. Modeling of the soil vapor data from the U-

DCN CO1-SAI-211577-01-12486



Former Texaco Service Station / Chevron Site No. 211577 RI/SS Report
August 2007 Page 34

Park lot, adjacent to the Queen Anne Arms building, has shown that petroleum vapors in soil do
not pose a risk concern for indoor air (see Section 5.4.3.2 and Appendix G).

5.4 Cleanup Levels

WDOE has indicated that the drivers for this site are the soil vapor to indoor air (inhalation)
pathway and direct contact with soil (see Section 5.5). This is described in more detail below.

Under MTCA [WAC 173-340-200], a cleanup level means: “the concentration of a hazardous
substance in soil, water, air, or sediment that is determined to be protective of human health and
the environment under specified exposure conditions.” Cleanup levels, in combination with
points of compliance, typically define the area or volume of soil, water, air, or sediment at a site
that must be cleaned up. The current potential receptors and development of the site-specific
cleanup levels are presented below.

5.4.1 Soil

Under MTCA, residential land use is generally considered the site use requiring the most
protective cleanup level. Exposure to hazardous substances under residential land use conditions '
represents the reasonable maximum exposure (RME) scenario. Unless a site qualifies for use of

an industrial soil cleanup level under WAC 173-340-745 (which this site does not), then soil

cleanup levels shall use the residential land use exposure scenario. A cleanup action must

address all areas where the concentration of hazardous substances in the soil exceeds cleanup

levels at the relevant point of compliance.

Based on the results presented in Section 5.3.1, the point of compliance for the site is based on
direct contact by both humans and ecological receptors and on potential exposures of vapors to
humans; therefore, the point of compliance for soil cleanup levels is throughout the site to 15 feet
bgs (soil contact) and within the subgrade floors of buildings (soil vapor to indoor air pathway).

MTCA provides three approaches for establishing soil cleanup levels: Method A, Method B, and
Method C. Because the major contaminants of concern at the site are petroleum constituents, it
is appropriate to use the Method B soil cleanup levels. WDOE has agreed that Method B soil
cleanup levels should be applied to this site (see Section 5.5).

Method B cleanup levels for TPH were calculated from analytical test results of two samples
collected in different areas of the site in 2005 and 2006 (Appendix H). Additional Method B
analytical suite samples may be collected at a later date in order to further refine the appropriate
cleanup levels. The following table presents the TPH cleanup levels determined from these two

samples.

Calculated Method B Soil Cleanup Levels for
Sample Identification | Sample Date Total Petroleum Hydrocarbons
(boring and depth) (direct contact)
(mg/keg)
DPE-7-20 10/21/05 2,988
DPE-9-13.5 09/18/06 6,477

Note: The residual saturation value for gasoline in a fine to medium sand is 5,625 mg/kg [WAC 173-340-747(10),
and WDOE, 2001, p. 343]. The higher cleanup level of 6,477 mg/kg exceeds this value and is thus not pertinent.
Consequently, the value of 2,988 mg/kg is the resultant Method B soil cleanup level for combined TPH, based on
these samples at this time.
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Tables 4-1 through 4-4 present a comparison of analytical results obtained in soil at all depths to
the Method B cleanup levels. Ten locations with soil samples exceeding the Method B cleanup
levels were detected within or near the point of compliance (less than 15 feet bgs) for direct
contact by humans and ecological receptors. These nine locations are described below:

e Two benzene concentrations (23 and 93 mg/kg) exceeding the MTCA Method B cleanup
level were detected in samples DB-5-13 and SP-3-13, both collected at 13 feet bgs (in the
saturated zone) in 2002 and 2004. DPE and biodegradation since that time are likely to
have beneficially reduced the concentration of benzene in the soil at these locations.

e At eight locations, detections of gasoline-range hydrocarbons exceeding the calculated
Method B cleanup level for combined TPH (2,988 mg/kg) were reported in samples
collected between 12 and 14 feet bgs; more shallow samples were not analyzed because
significant field indications of contamination were not found. The boring locations are
DVP-1, DVP-2, DB-5, SP-3/DPE-2, MW-25, DPE-4, and DPE-9 located in the area of
the Del Roy and Monterey apartments, and boring DP-5 located on the former Texaco

property.

e Diesel-range hydrocarbon sample concentrations exceeding the Method B cleanup level
for combined TPH (2,988 mg/kg) were detected in samples collected at 13 feet bgs from
borings DB-5 and SP-3/DPE-2, both located in the area of the Del Roy and Monterey
apartments.

e One exceedance of heavy oil-range hydrocarbons was reported in well boring MW-22 at
12 feet bgs. Well MW-22 was located in the courtyard of the Del Roy Apartments and
has since been replaced by well DPE-8.

¢ In one sample, DPE-5-14, the combined TPH value exceeded the Method B cleanup
level. Well DPE-5 is located in the remediation compound at the former Texaco

property.
The resultant Method B soil cleanup level stated above pertains to direct human contact and
ecological species interaction. Additionally, site-specific soil cleanup levels need to consider the
potential risk to humans resulting from soil vapor. Soil cleanup that incorporates soil vapor risk
is evaluated further in the following two sections.

5.4.2 Groundwater

As stated above in Section 5.3.2, three of these pathways are precluded or not applicable
(drinking water ingestion/contact, groundwater to surface water, and groundwater to deep
aquifer). Two open pathways (groundwater/NAPL to vapor and indoor air, and incidental
exposure/ construction scenario) pose potential risk to human health resulting from contaminant
releases at the site, as discussed below.

e The primary pathway of concern is groundwater/NAPL to soil vapor to indoor air via
vapor intrusion of buildings. Potential receptors for the contaminants in soil vapor
include occupants in the apartment buildings. Currently, the residents are being protected
by the action of the DPE system, which maintains an active subsurface vacuum and is
actively removing contaminants under the area east of 1% Avenue West. Soil vapor and
potential vapor intrusion are further discussed in Section 5.4.3.
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* A secondary pathway of concern is incidental exposure to contaminated groundwater via
contact, ingestion, or inhalation of volatile constituents. Groundwater occurs as shallow
as 4 feet bgs, but typically occurs at approximately 8 feet bgs (under static conditions,
deeper due to DPE) and may be encountered during development or utility construction
at the site. Contaminants in the shallow aquifer are present at concentrations that could
pose a risk to human health if ingested. This pathway is similar to that for soil contact in

Section 5.4.1.

Groundwater cleanup levels are based on estimates pertaining to the highest beneficial use and
the RME expected to occur under both current and potential future site uses. In addition to risk-
based cleanup levels, MTCA requires that for petroleum hydrocarbons the cleanup levels comply
with the limitation on NAPL. Specifically, the cleanup level may not exceed a concentration that
would result in NAPL remaining on the groundwater [WAC 173-340-720(7)(d) and 173-340-
747(10)]. MTCA further allows that “physical observations of groundwater at or above the
cleanup level, such as the lack of a film, sheen, or discoloration of the groundwater or lack of
sludge or emulsion in the groundwater may be used to determine compliance with this
requirement.” Therefore, the groundwater cleanup level for this site is elimination of NAPL
until visual confirmation of removal is achieved. However, NAPL cannot remain in amounts
that would cause generation of vapors that may intrude buildings, as described below.

5.4.3 Soil Vapor and Indoor Air

5.4.3.1 Del Roy and Monterey Apartments Area

The State of Washington does not directly regulate the quality or cleanup levels for soil vapor.
However, MTCA does specify Method B cleanup levels for ambient air, which includes outdoor
ambient air and indoor air. At the Queen Anne site, WDOE is concerned with concentrations of
soil vapors, as they affect the potential to adversely impact indoor air quality through vapor
intrusion to apartment buildings. In the Del Roy and Monterey Apartments area, the method of
confirming protection of the indoor air pathway to the satisfaction of WDOE has not yet been
determined. Therefore, “cleanup levels” for soil vapor are undefined at this time and will be
addressed based on future discussions with WDOE. To aid this discussion, additional soil vapor
samples under the concrete slabs at the Monterey and Del Roy Apartments will be collected at a
future date, after the DPE system is allowed to operate further (see Section 5.5).

5.4.3.2 Downgradient Area

In the downgradient area, west of 1*' Avenue West, soil vapor samples in the U-Park lot (near the
Queen Anne Arms Apartment) and outdoor ambient air samples were collected. These data sets
were compared and show that petroleum constituent concentrations in soil vapor are lower than
those in the local ambient air. In order to evaluate the potential for soil vapor intrusion to indoor
air, and to estimate the equivalent indoor air concentrations and resultant incremental risk at the
adjacent Queen Anne Arms Apartments, an indoor air vapor intrusion model was calculated,
using the vapor probe sample results (Table 4-13).

According to WDOE (Zieber et al., 2003), a common, accepted vapor pathway model is the
Johnson & Ettinger (J&E) model (1991). The J&E steady-state model uses a large number of
input parameters, including maximum soil vapor concentrations, sampling depth, soil types and
depths, building and basement dimensions, exposure information, and air exchange rate. The
residential scenario exposure duration is 30 years for carcinogenic and noncarcinogenic
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compounds. The model calculates a very conservative (i.e., worst case) potential carcinogenic
risk (for benzene, PCE, and TCE) or noncarcinogenic risk (for toluene) for exposure to human
receptors by indoor air. Details of input parameters and model output are included in Appendix

G.

For the downgradient area near the Queen Anne Arms Apartments, the model was run using the
measured soil vapor concentrations of benzene, toluene, PCE, and TCE. The calculated indoor
air concentrations for these chemicals are below MTCA Method B cleanup levels (Table 5-1).
Results in Table 5-1 also show that carcinogenic incremental risks from benzene, PCE, and TCE
exposure are lower than MTCA’s single-chemical acceptable risk level of 1E-06 (1x107 or one
in 1,000,000). Similarly, the noncarcinogenic hazard quotient for toluene is lower than MTCA’s
single-chemical acceptable level of 1 (one). Even for a worst-case example (a single occupant
lives in a basement apartment for 30 years with a very high exposure frequency), this does not
pose an unacceptable risk; the risk to residents of these apartments is negligible (<1E-06
carcinogenic risk). These results indicate that exposure to petroleum chemicals originating in the
subsurface are not adversely impacting residents breathing indoor air in the Queen Anne Arms
Apartments. Considering the many conservative input parameters and calculations used in this
model, it is very likely that the model overstates risk to these occupants.

These modeling results are expected based on the low detected concentrations for benzene and
other chemicals in soil vapor. Furthermore, benzene is found in lower concentrations in
subsurface vapor than in outdoor ambient air.

55 Cleanup Goals and Remedial Actions

The overall objectives of remedial actions on the Queen Anne site are to clean up the subsurface
such that the exposure pathways become precluded and closed, and to comply with MTCA to the
satisfaction of WDOE. As described above, the two major pathways that will need to be closed
include the soil vapor intrusion pathway to indoor air, and the soil direct human contact pathway.
Other exposure pathways (such as incidental exposure to groundwater) and MTCA requirements
(such as no remaining visible NAPL) are expected to be met during the process of remediating
the site and closing the two major pathways.

During 2002 to 2004, in order to determine the project cleanup goals, several meetings took
place between WDOE, Chevron EMC and their consultants, and the consultants for the
Monterey Apartments and the Arnold’s estate. A key meeting took place on December 1, 2004,
when the cleanup plan and path forward for this site were discussed and agreed upon. Topics of
consensus included the cleanup expectations for the exposure pathways of interest, the
relationship between remedial actions on the eastern and western portions of the site, and the role
of the RI process and report. The following listing summarizes the key results of that meeting,
which forms the basis for the project path now in effect.

¢ DPE with an expanded SVE network was presented as the preferred remediation
alternative for the area east of 1 Avenue West. Extraction wells would be placed in the
vicinity of the Manhattan Express, the Monterey Apartments, and the southern Del Roy
Apartments.

e AnRI in the downgradient area, west of 1% Avenue West, would continue to be
conducted. This would include evaluation of soil, groundwater, and soil vapor. If RI soil
vapor investigations in the vicinity of downgradient apartments (especially the Queen
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Anne Arms) showed the potential for vapor intrusion, then a separate or expanded
remedial action would be implemented there.

e During design and installation of the DPE system, data for the RI would continue to be
accumulated. After this RI field and analytical work were completed, an RI report would
be presented to WDOE and key stakeholders. Until that time, the DPE remedial action
would be considered an interim action. If the RI report showed that no downgradient
remedial action was necessary, then the DPE interim action would eventually become the

final remedial action for the site.

e Groundwater in the shallow aquifer would not need to be cleaned up to drinking water
standards, because the highest beneficial use of this aquifer is not drinking water.
However, the downgradient extent of the groundwater plume would be delineated.
Because the DPE system pumps and treats groundwater and removes NAPL, it is
expected that this system would clean up the shallow aquifer to the extent that the liquid
constituents which emanate vapors would be removed. In other words, site groundwater
has no pertinent cleanup levels, but in practice it needs to be remediated until it no longer

is a significant source of vapors.

e Soil at the site would be remediated to comply with MTCA Method B cleanup levels
(direct contact), down to the point of compliance. This would be verified by
representative soil sampling near the end of remedial activities.

e Subslab soil vapors would be sampled at the Monterey and Del Roy Apartments near the
end of remedial activities. This would take place over two or more rounds of
representative sampling. Soil vapor would be the key exposure pathway to be evaluated
for determining shutdown of the DPE system and approval of site cleanup. A number of
possible specific means of showing compliance or protectiveness for indoor air were
discussed but not agreed upon. These included comparison of soil vapor concentrations
to regional or local ambient outdoor air data or other standards; vapor intrusion modeling
was not considered. Agreement on a specific method would be a topic of future

discussions.
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6.0 SUMMARY AND CONCLUSIONS

This RI/SS for the former Texaco service station documents the completed investigation of
petroleum contamination caused by past activities at the station. This investigation included a
characterization of the extent of soil and groundwater contamination throughout the site,
evaluation and assessment of potential exposure pathways, and determination of MTCA cleanup
criteria and points of compliance. These conclusions are based on field and analytical testing
that occurred from 2002 to 2006 during the RI period. The following sections summarize the
RI/SS and describe the cleanup objectives and path forward in detail.

6.1 Background and Remediation History

The former Texaco service station has been identified as a primary source of petroleum
contamination affecting downgradient properties, for a distance of almost two city blocks. This
affected area includes several apartment buildings located west and southwest of the former
service station. Petroleum releases were first noted in 1978 at the Monterey Apartments,
southwest of the former station, in the form of odors in the basement and NAPL in a basement
sump. This led to a series of investigations and remedial actions that extend to this day.

WDOE began active remediation in the eastern portion of the site in 1993, by installation of an
SVE system to treat petroleum constituents in the subsurface. This system later underwent
modifications and operated intermittently until December 1997. In April 2003, Chevron
revamped and restarted the SVE system, and it operated until October 2005 when it was
dismantled and replaced with a DPE system. The DPE system was started in February 2006 and
expanded in October 2006. Since start-up, the system has been operated on a continuous basis
with minimal down-time. As of March 31, 2007, the DPE system has been successful in
removing an estimated 40,000 pounds of hydrocarbon mass from the subsurface.

6.2 Investigation Findings

The investigation identified petroleum contamination in soil on the former station property and
as far west as the eastern side of 1% Avenue West. Beyond 1% Avenue West, soil contamination
markedly decreases in concentration under the street and into the area of the U-Park lot. On the
former Texaco property and the Del Roy and Monterey properties, contaminated soil exceeding
the Method B cleanup levels was identified within the point of compliance depth (down to 15
feet bgs) for direct contact by humans and ecological receptors. In the downgradient area, soil
concentrations within the point of compliance do not exceed Method B cleanup levels, with the
exception of one soil sample collected under 1* Avenue West and adjacent to the Del Roy

property (MW-25).

Shallow groundwater occurs in sand, or sand with some silt, that overlies a very thick unit of
clayey silt; the silt that is encountered as shallow as 10 feet bgs in the northern areas of the site
and as deep as 35 feet bgs in the western areas of the site. Depth to shallow groundwater
typically ranges from 8 to 20 feet bgs and flows approximately west-southwest with a varying
hydraulic gradient. A zone of somewhat finer-grained soil exists in the area surrounding the
western side of the former Texaco property and the eastern Monterey property, which produces
locally perched groundwater and lower yield to wells.

Petroleum contamination has been identified in the shallow groundwater that originates at the
former Texaco station and extends downgradient nearly to 2™ Avenue West. NAPL has been
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present in wells on the southwestern portion of the former Texaco property and on the Monterey
and Del Roy properties. Concentrations of dissolved petroleum constituents remain elevated as
far as the western end of the U-Park lot. Beyond this point, attenuation is considerable, and
analytical results for groundwater along 2™ Avenue West have been below analytical detection

levels.

Petroleum constituent concentrations in soil vapor below the Monterey Apartments were
identified in 2002. The SVE/DPE system, which has operated since 2003 in the eastern portion
of the site, removes and treats soil vapor, and maintains a vacuum in the subsurface, thereby
preventing vapors from intruding upward into buildings.

Soil vapor was also evaluated at two locations in the downgradient area using multiple depth
sampling points located in the U-Park lot immediately adjacent to the Queen Anne Arms
Apartments. Results of this vapor sampling showed very low concentrations of petroleum
constituents; the greatest benzene concentration in soil vapor was less than that measured in
ambient outdoor air at this location. Vapor intrusion model results show that the incremental risk
from exposure to these chemicals is negligible.

6.3 Cleanup Objectives and Path Forward

The former Texaco property is located in an established “neighborhood-commercial” zone and
future site uses are expected to remain similar to the present uses. The primary exposure
pathways of concern that may affect individuals at the site include the soil vapor to indoor air
pathway and the soil direct human contact pathway. DPE remediation at the site will
beneficially affect both exposure pathways and address MTCA requirements such as removal of
remaining visible NAPL.

Due to heavy urban usage, the shallow aquifer in this vicinity is not considered a drinking water
source, and no water wells are located within it. Because the highest beneficial use of this
aquifer is not drinking water, WDOE has determined that drinking water cleanup standards do
not apply to the groundwater plume at the site. However, WDOE required that the groundwater
plume be delineated in the downgradient area, and groundwater throughout the site must be
remediated to the extent that it would not generate vapors at levels of concern for the indoor air
pathway. WDOE also agreed that soil cleanup at the site should meet Method B cleanup levels
for dermal contact.

Soil vapor is the exposure pathway of greatest concern and will be the main factor used to
determine site cleanup; however, a specific cleanup measure for petroleum vapors and the DPE
system shutdown criteria have not yet been determined. The plan going forward is to install sub-
slab vapor points in the Del Roy Apartments, and to utilize the existing vapor points in the
Monterey Apartments (or replace them with new points). These vapor points would be sampled
in the future during multiple events, to assist in determining site cleanup conditions and timing of
system shutdown. Engineering decisions will also be involved in the timing of system pulsing
and shutdown. In addition, site cleanup will involve confirmation soil sampling and
measurement for the presence of NAPL in wells.

Because these findings indicate that a vapor intrusion pathway and occurrence of NAPL do not
exist in the downgradient area, additional active remediation is not required west of 1* Avenue
West. Active DPE remediation in the upgradient area is expected to reduce contaminant
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concentrations under this street (near well MW-25). Therefore, the current DPE system, which
is presently considered to be an interim action, will become the final remedial action for the site.
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7.0 LIMITATIONS

Limitation of Use: SAIC’s investigation was restricted to collection and analyses of a limited
number of environmental samples and visual observations obtained during the physical site visit,
and from records made available by Chevron EMC during the investigation. Because the
investigation consisted of collecting and evaluating a limited supply of information, SAIC may
not have identified all potential items of concern and, therefore, SAIC warrants only that the
project activities under this contract have been performed within the parameters and scope
communicated by Chevron EMC and reflected in the contract. SAIC has made no independent
investigations concerning the accuracy or completeness of the information relied upon. This
report is intended to be used in its entirety. Taking or using excerpts from this report in any way
are not permitted, and any party doing this does so at its own risk.

Thomas E. Dubé

ﬂ@w\w j}u@-{/ §-20-07

Thomas Dubé
State of Washington, Licensed Hydrogeologist, No. 986
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Table 4-2

Soil Analytical Results - Volatile Organic Compounds
Former Texaco Service Station / Chervron Site No. 211577
631 Queen Anne Avenue North

Seattle, Washington

12,4- 1,3,5-
n-Butyl sec-Butyl Ethyl- Isopropyl |p-Isopropyl| Methylene | Naphth- n-Propyl Trimethyl | Trimethyl m,p- Total .
Boring/Well Sample Sample | Acetone Benzene benzene benzene benzene benzene toluene chloride alene benzene Toluene benzene benzene Xylenes | o-Xylenes | Xylenes MTBE EDC EDB
Identification | Identification'| Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/ké) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
DVP-1-1 | 9/12/02 | <2.00 <0.200 33.7 5.74 50.6 7.60 14.3 <2.00 23.0 47.1 242 149 64.2 ~ - 211 <0.00200 | <0200 | <0.0100
DVP-1? DVP-1-1° | 9/12/02 | <20 | <2.00 23.7 453 413 | 606 8.94 <20 167 | 299 | <200 189 583 - - 229 <0.0200 | <2.00 <1.00 |
DVP-1-1° | 9/12/02 | <100 <100 | 368 <10 | 580 <10 13.1 <100 268 | 421 <10 276 | 79.2 . . 330 <0100 | <l10.0 <0.500
DVP-2? DVP-2-1 | 9/12/02 | <0300 | <0.00150 | <0.005 | <0.005 | <0.004 | <0.005 | <0.005 | <0.0035 | <0.005 | <0.005 | 0.00176 | <0.005 | <0.005 - - <0.1 <0.00100 | <0.00125 | <0.00500
DP-1 DP-1-16 | 9/18/02 | <0.0300 | 0.00336 | <0.005 | <0.005 | <0.004 | <0.005 | <0.005 | <0.00350 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 - - <0.01 | <0.00100 | <0.00200 | <0.00500
DP-2 DP-2-14 | 9/18/02 | <1.00 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1.00 <0.1 <0.1 <0.1 <0.1 <0.1 N - <0.01 | <0.00100 | <0.100 | <0.00500
DP-3 DP-3-12 | 9/20/02 | <1.00 <0.1 0.170 <0.1 <0.1 <0.1 <0.1 <1.00 <0.1 <0.1 <0.1 0.587 0.184 - - 0.193 | <0.00100 | <0.100 | <0.00500
DP-4 DP-420 | 9/20/02 | <1.00 <0.1 0.813 <0.1 0.233 <0.1 0.281 <1.00 0.421 0.395 <0.1 3.09 0.947 - N 117 | <0.00100 | <0.100 | <0.00500
ps DP-5-14 | 92002 | <1.00 | 5.35 14.5 3.35 32.3 3.86 674 | <100 13.4 22.0 59.5 65.2 27.9 - - 137 <0.00100 | <0.100 | <0.00500
DP-5-14° | 92002 | <40.0 5.23 13.3 <4.00 34.6 <4.00 5.33 <40.0 13.7 17.6 69.1 94.6 28.5 - - 214 <0.400 <4.00 <0.200
. | DP-622 | 920002 | <10.0 52.2 28.7 <1.00 112 | 8.03 996 | <100 402 | 390 423 214 68.0 B - 568 | <0.0100 | <100 | <0.0500 |
DP-6-22° | 9/20/02 | <200 51.8 30.4 <20.0 110 <20.0 <20.0 <200 4.7 37.7 448 236 60.9 - - 629 <0.200 <20.0 <1.00
. DP-7-20 | 9/20/02 | <1.00 139 2.75 <0.100 483 | 0503 0.985 <1.00 2.81 2.64 9.49 154 4.57 - - 268 | <0.00100 | <0.100 | <0.00500
DP-7.20° | 9/20/02 | <20.0 <2.00 2.82 <2.00 4.77 <2.00 <2.00 <20.0 2.88 2.49 8.67 16.1 4.92 - - 27.9 <0.0200 | <2.00 <0.100
DB-2MW-13 | DB-2-140 | 9/24/02 | 00507 | <0.0015 | <0.005 - <0004 | <0.005 | <0.005 | 0.00469 | <0.005 | <0.005 | <0.0015 | 0.00879 | <0.005 - - <0.01 - - -
DB-3 DB-3-11.0 | 9/26/02 | <0.030 | <0.0015 | <0.005 - <0.004 | <0.005 | <0.005 | <0.0035 | <0.005 | <0.005 | <0.0015 | <0.005 | <0.005 - - <0.01 - - -
DB-4 DB-4-9.0 | 9/25/02 <5 <0.5 0.963 - 1.09 <0.5 <0.5 <5 1.70 1.22 <0.5 9.39 2.84 6.58 1.04 - - ~ -
DB-5 DB-5-13.0 | 9/23/02 | <100 292 48.6 - 180 16.3 15.3 <100 66.0 68.5 339 472 158 - — 1,050 - - -
DB-6/MW-14 | DB-6-16.5 | 9/25/02 | 0.0625 0.0171 <0.005 - 00120 | <0.005 | <0.005 | <0.0035 | 0.0431 <0.005 0.0266 0.0586 0.0117 - - 0.118 - - —
DB-7 DB-7-11.5 | 9/24/02 | <0.03 | <0.0015 | <0.005 - <0.004 | <0.005 | <0.005 | 000488 | <0.005 | <0.005 | <0.0015 | <0.005 | <0.005 - - <0.1 - - -
DB-8/MW-15 | DB-8-16.5 | 9/25/02 | <0.03 | <0.0015 | <0.005 - <0.005 | <0.005 | <0.005 | <0.0035 | <0.005 | <0.005 | <0.0015 | <0.005 | <0.005 - - <0.01 - - -
SB-22-12 | 10/4/04 - 0.1 - - 0.84 - - 0.011 - - 0.2 - - 1.5 0.49 - <0.002 - -
SB-22/MW-22 | SB-22-15 | 10/4/04 | -~ | 0004 | - ~ 0.01 - — | 0004 - - 0.001 - - 0.05 | 0.009 - <0.0005 - -
SB-22-19 | 10/4/04 - 0.007 - - 0015 | - - 0.003 - — | 0011 - - 0.041 0.016 - <0.0005 | - -
SB-23-10 | 10/4/04 - 0.12 - — 21 - - <0.25 - - 9.7 - ~ 83 34 - <0.063 - —
SB-23/MW-23 | SB-23-14 | 10/4/04 ~ <0.0005 - - 0002 | - - 0.003 - — 0.002 - - 0.024 0.016 - <0.0005 - ~
- SB-23-20 | 10/4/04 - <0.062 - ~ 0.71 - | - <0.25 I —- | <012 - - 24 C032 | - <0062 | - -
SB-24-16 | 10/5/04 -~ 0.06 - - 0.077 - - <0.002 - ~ 0.082 - — 0.31 0.1 - <0.0005 - —
SB-24/MW-24 | SB-24-185 | 10/5/04 - | 1 | - - 6 | - I Y - - 1 | - - 28 9.8 ~ | <0062 - -
SB-24-9 | 10/5/04 —~ | <00005 | - ~ | <0001 ~ |~ 0004 - ~ <0.001 - - | <000l <0.001 - <0.0005 - -
SB-32/MW-32 | SB-32-10 | 7/5/05 - <0.0006 - - <0.001 - — 0.01 - — <0.001 - - <0.001 <0.001 - N - _
SB-33/MW-33 | SB-33-25 | 7/6/05 - <0.0005 - - <0.001 - - <0.002 - - <0.001 - - <0.001 <0.001 - - - -
DPE.7 DPE-T-I1 10”2105 - | = | . - et T s - - - - - - - - - - I R
DPE-7-20 | 10/21/05 - 0.093 - — 9.9 - - ~ - - 0.2 - - - - 16 <0022 | <0.043 -
DPE-9 DPE-9-13.5 | 9/18/06 - 5.1 — - 58 - - - - - 26 — — — - 290 <0.23 <0.45 <0.45
MTCA Method A Cleanup Levels:]  NA 0.03 NA NA 6 NA NA 0.02 5 NA 7 NA NA NA NA 9 20 NA 0.005
MTCA Method B Cleanup Levels: 8,000 18 NA NA 8,000 NA NA 130 1,600 NA | 6400 NA NA 16,000 | 16,000 | 16,000 560 11 0.012
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Table 4-2
Soil Analytical Results - Volatile Organic Compounds
Former Texaco Service Station / Chervron Site No. 211577
631 Queen Anne Avenue North
Seattle, Washington

Notes:

All analytes analyzed by U.S. Environmental Prtoection Agency (EPA) Method 8260B unless noted.

' = The last number in the sample identification is depth below ground surface (bgs) in feet for the top of the sample.

2= DVP-1 and DVP-2 samples were collected in the Monterey Apartments basement at 1 foot below the top of the basement slab. The top of the slab is approximately 9 feet bgs.
3= Laboratory duplicate

MTBE = methyl tertiary butyl ether

EDC = 1,2-dichloroethane

EDB = 1,2-dibromoethane

mg/kg = milligrams per kilogram

< = Analyte not detected at or above the laboratory reporting limit. Number represents the reporting limit.

-- = Sample not analyzed.

Bold results are between Washington Department of Ecology (WDOE) Model Toxics Control Act (MTCA) Method A Cleanup Levels and MTCA Method B Cleanup Levels.
Bold and italicized results exceed MTCA Method B Cleanup Levels.

Only those analytes that were detected at or above the laboratory reporting limit in one or more samples are included in this table.
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Table 4-4
Soil Analytical Results - Semivolatile Organic Compounds
Former Texaco Service Station / Chevron Site No. 211577
631 Queen Avenue North
Seattle, Washington

. . Indeno
BeAncziglc Fluorene hIso- D:l-tnh—olcttyl Ptllllen- Phenol Bleniy]l B:ll:zo (a) Benzo (a) ﬂBenzoﬂ(lb) o Ben}/z(’)ft l(lk) Chrysene (1.2,3-cd) tl: alph- :-ll\l’i;thlyl Z-x;thlyl
Boring/Well Sample Sample phorone phthalate anthrene alcoho anthracene pyrene uoranthene | fluorinthene pyrene alene naphthalene | naphthalene
Identification | Identification' | Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
DVP-1° DVP-1-1 9/12/02 -- -- -- -- -- - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.82 1.92 3.86
DVP-2° DVP-2-1 9/12/02 -~ -- -- -- - - - <0.01 <0.01 <0.01 F<0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DP-1 DP-1-16 9/18/02 <1 <0.33 <0.33 <(0.33 <0.33 0.515 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DP-2 DP-2-14 9/18/02 1.01 <0.33 <0.33 <0.33 <0.33 1.05 -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DP-3 DP-3-12 9/20/02 <l <0.33 <0.33 0.575 2.56 2.15 -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.207 1.96 3.20
DP-4 DP-4-20 9/20/02 <1 <0.33 <0.33 <0.33 <0.33 <0.33 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0231 0.0354 0.068
DP-5 DP-5-14 9/20/02 <1 1.80 0.666 <0.33 2.92 <(.33 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.210 0.744 1.28
DP-6 DP-6-22 9/20/02 <1 <0.33 <0.33 0.339 1.37 0.653 -- <0.01 <(.01 <0.01 <0.01 <0.01 <0.01 0.863 1.86 3.70
DP-7 DP-7-20 9/20/02 <1 <0.33 <0.33 <0.33 0.827 1.41 -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 4.99 7.50 14.1
DB-2/MW-13 DB-2-14 9/23/02 - -- - - -- -- 4.99 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0106 <0.01 <0.01
DB-3 DB-3-11 9/26/02 -~ - -- - -- - 6.34 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0206 <0.01
DB-4 DB-4-9 9/25/02 - -- - - - - <0.33 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.42 2.53 6.03
DB-5 DB-5-13 9/23/02 - - -- -- -- -- 9.27 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 259 16.3. 31.5
DB-6/MW-14 DB-6-16.5 9/25/02 - - - -- -- -- <(.33 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0179 <0.01 0.0106
DB-7 DB-7-11.5 9/24/02 -- -- -- -- -- - 7.71 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DB-8/MW-15 DB-8-16.5 9/25/02 -- S e -- -- - -- <0.33 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 < (.01 <0.01
DPE-6 DPE-6-17 10/17/05 - - -- - - - - - - -- - = 06 0.52 - 097
DPE-6-20 10/17/05 -~ -- -- - - -- - -- - -- - -- - 0.6 0.46 0.83
DPE-7 DPE-7-11 10/21/05 -- - -- - - - - 1 - - - - - - 24 32 23
DPE-7-20 10/21/05 -- -- -- - - -- -- <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 13 9.9 17
DPE-$ DPE-5-14 10/31/05 - - - - - e -- -- - - N - - - - 18 19 30
DPE-5-17 10/31/05 -- -- - - - -- - - -- - - -- -- 1.5 1.7 2.9
DPE-9 DPE-9-13.5 | 9/18/06 -- -- - - - - - 0.0059 0.0027 0.0026 0.0010 0.0093 0.0014 18.0 8.1 18.0
MTCA Method A Cleanup Levels: NA NA NA NA NA NA NA NA 0.1 NA NA NA NA 5 NA NA
MTCA Method B Cleanup Levels:| 320,000 3,200 1,100 1,600 NA 48,000 24,000 0.14 0.14 0.14 0.14 0.14 0.14 1,600

Notes:
All analytes analyzed by U.S. Environmental Protection Agency (EPA) Method 8270 unless noted.
' = The last number in the sample ID is depth below ground surface (feet) for the top of the sample.

2= DVP-1 and DVP-2 samples were collected in the Monterey Apartments basement at 1 foot below the top of the basement slab. The top of the slab is approximately 9 feet bgs.
mg/kg = milligrams per kilogram
<= Analyte not detected at or above the laboratory reporting limit. Number represents the reporting limit.

-- = Sample not analyzed.
Bold results are between Washington Department of Ecology (WDOE) Model Toxics Control Act (MTCA) Method A Cleanup Levels and MTCA Method B Cleanup Levels.

Bold and italicized results exceed MTCA Method B Cleanup Levels.
Only those analytes that were detected at or above the laboratory reporting limit in one or more samples are included in this table.
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Table 4-6
Depth of Petroleum Hydrocarbon Contamination in Soil
Former Texaco Service Station / Chevron Site No. 211577

631 Queen Anne Avenue North

Seattle, Washington

. : PID Approximate
Boring/Well Top of Soil Sample Analytical | Hydrocarbon . Smear Zone
. . = .1 Reading Comment
Identification Depth |Elevation! Detections Odor (ppm) Depths
(fthgs) | (ftasd) PP (ft bgs)
7.5 96 na none -- no analyses
VP-1 — 10to 14
12.5 91 na slight - (odor at ~9 ft) °
7.5 98 na strong (>7.5") --
VP-2 — 1 9to 13
12.5 92 na slight - o andlyses 0
VP-3/MW-2 12.5 93 na none - probable 810125
contamination
12.5 91 na strong --
VP-4 — I 12 to >15
15 89 na strong -- 110 anatyses °
VP-5/MW-5 14 89 na none - possibly no -
contamination
VP-7/MW-3 10 91 na none - possxl:fly no B
14 87 na none -- contamination
VP-8/MW-7 8.5 97 na strong - prob?ble. 8 to 12.5
13.5 92 na present? -- contamination
VP-9 20.5 92 ND strong (13") - possible 13t0 15
contamination
MW-4 13 90 na slight - poss'xble' 131015
18 85 na none -- contamination
13 101 na slight -- | contamination;
MW-6 18 96 na strong == i product at 22- 17 to 27
28 86 na none -~ 24 ft
13 102 na strong =
MW-9 7 %) - one - no analyses 131022
MW-10 14.5 101 na none - o -
contamination
12 103 na present 14.5 o
DP-1 I 135 102 ___na present 333 | contamination -
16 99 <MTCA none 70.1
5 110 na present 672 Possibly above
DP-2 10 105 na present 1,340 MTCA-A 10to 15
14 101 B present >2,000 |between 6-14 ft
12 103 G,B,T,.E,X present >2,000
DP-3 14 101 na present >2,000 - I1.5t0 16.5
17 98 na present 1,557
19 96 GB present >2,000
DP- : -- 21
P-4 21 94 na present 21.7 19to
13 101 G,B,T,E,X present 2,000
16 98 na present 2,000
DP-5 ’ - - 4to21
20 9% | na present ~ 2,000 l4to
23 91 na present 1,162
21 9 | GBTEX present | >2,000
DP-6 24 | %% | na i present | >2,000 - 21 to 24
25 89 na present 334
19 0 9 | GBX __present | >2,000
DP-7 22 0 92 _ma | present | >2000 -- 20to 22
23 1 91 na present 18.2
DB-IMW-12 | 16 | o8 ND none - o -
| contamination

e o 1

o




Table 4-6
Depth of Petroleum Hydrocarbon Contamination in Soil
Former Texaco Service Station / Chevron Site No. 211577
631 Queen Anne Avenue North
Seattle, Washington

. . Approximate
Boring/Well Top of Soil Sample Analytical | Hydrocarbon PH? Smear Zone
. ) S RS .2 Reading Comment
Identification ._Depth Elevation| Detections Odor (ppm) Depths
(ft bgs) | (ft asd) (ft bgs)
12.5 103 na strong 2717
DB-2/MW-13 5 100 ND one 63 - 12to 14
10.5 104 <MTCA present 140 | possibly
DB-3 13 102 na present 2 contaminated at --
16.5 98 na present 125 15.5 ft
23 92 na present 89
7.5 98 G,EX strong >2,000
DB-4 15 90 na present >2,000 - 7to 16
17.5 88 na none 189
12 91 G,D,B,T.E. X strong >2,000 |
DB-5 | 175 86 na strong 797 -- 12 to 17
22 81 na strong 381
15 87 <MTCA present 1,367 | Possibly above
DB-6/MW-14 20 1 82 na present 402 | MTCA-Aat --
26.5 75 ND present 180 16.5 ft
DB-7 11.5 89 na none 3 no _
16 85 na none 32 contamination
16.5 83 ND slight 31 no
DB-8/MW-15 21 78 na present 27 contamination B
16 86 ND none 12 no
DB-9/MW-16 20 82 na none 34 | contamination -
11 89 ND none 7 no
DB-10MW-17 15.5 84 na slight 34 contamination B
DB-11 10 88 ND none 2 no _
11 87 ND none 2 contamination
12 102 na | present 1,553
SP-1 19 95 G, B present 1 to 2,900 - 15 to >22
>22 <92 na strong >4,040
8 96 <MTCA strong 447
Sp-2 ig g?} 2: — p;rt::;t S 4’% a0 not continuous 13to 15
15 89 na slight 26.3
12 90 na strong/slight 81
SpP-4 14 88 na strong 1,801 | no analyses 14to 18
18 84 na slight 37.1
MW-18 ;g Z; - Z‘I’i‘;ﬁ% ? 22 | noanalyses | 14017
MW-19 | iz "22 - SS‘I:‘;‘;% 2903 no analyses 15t0 16
MW-20 8 98 ND none 0 ne -
contamination
25 70 ND none 16.1
MW-21 35 60 | B slight | 267 | - --
40 55 na none 0
10 98 G,B.T.E X swong | >10,358 | moderaeto
strong sheen
MW-23 e S e 9to0 13,
14 94 - strong >10,358 | moderate sheen 155t0 18
20 88 - T sligt | >10358 | - |
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Table 4-6
Depth of Petroleum Hydrocarbon Contamination in Soil
Former Texaco Service Station / Chevron Site No. 211577

631 Queen Anne Avenue North
Seattle, Washington

{ . | PID ' Approximate
Boring/Well  Top of Soil Sample Analytical | Hydrocarbon . Smear Zone
. . Reading Comment
Identification Degth Elevation| Detections® Odor (ppm) Depths
(ft bgs) | (ft asd) (ft bgs)
9 1100 ] none | 15 .
e [0 [0 [ |
18.5 90 G,B,T,.X strong >4,506 moderate sheen
125 | 90 | GEX strong | 588 [ shght sheen
W-25 175 | 85 ND | moderate | 50.1 12 to 14
23 | 80 ND none | 121
12.5 89 F B slight 310
MW-26 — - -
20 81 B slight 290 %
MW-30 - - na none  |32to 14.8 no -
contamination
MW-31 - - na none | 2.6t06.2 o -
contamination
10 91.5 <MTCA none 0
MW-32 - — - - -
23.5 78.0 na | slight 125
MW-33 35 66.0 ND none 101.3 e -
contamination
MW-34 - -~ na } none 1.7t06 no . -
contamination
MW-35 ; -- -- ND none n(.) . -
contamination
DPE-1/VP-6 25 | 9 | stong - no analyses 12 to >15
15 87 na strong
13 1 9% ! GDBTEX | strong | >4,040
SP-3/DPE-2 | 15 | 88 B na __strong >4,040 - 1210 15.5
17 86 no odor 1,350
10 | 95 IL B, T E X | slight 15.7
DPE-3 12.5 T‘ 92 G DBOTBETXE < present | 788 _ 12t017
15 90 , strong 1,088
13 90 G,D,B T EX,Pb|  present 2,546
DPE-4 I - S R -- 1251019
16 | &7 Jf G,D,B,T.EX # strong 194 J[ [ °
14 100 G,D.E strong 215
DPE- — - 15 to 22.
> } 17 WL 97 JF G,D.EX TL strong 2,214% ’ 0225
17.5 96 G,D,T,E.X present 1,329
DPE-6 N e - 19 to 21
P 20 WL 94 TL G,D,T.EX strong ]L 470 { l °
11 103 GDTEX strong 722 . 11t0 13,21 to
DPE-7 e —f— — - not
’ 20 WL 94 } G,B,T.EX TEX 1L strong JF 580 {“o confinuous 27
| 12 9 _strong | 6,100 { strong sheen
DPE-8/MW-22 A5 0% strong 6,100 | from12t016 12 to 19
19 86 | slight 2,058 ] ft, moderate
DPE-9 | 135 [ 91 |GDB T E,X,Pb J strong | 390 | - | 1Btol7
7.5 9 | present | >1,000 |
RW-3 ,‘ - ~f~’— oy bk - —»—» 1 8to 13
10 T , slight ]L >gop | Moanawses | °
! 10 o103 | . na Fpresent at7' | 264 |
RW-4 175 9% | na ___strong 1 200 no analyses 17 to 26
5 88 na r strong 300
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Table 4-6

631 Queen Anne Avenue North
Seattle, Washington

Depth of Petroleum Hydrocarbon Contamination in Soil
Former Texaco Service Station / Chevron Site No. 211577

. 1 PID Approximate
Boring/Well Top of Soil Sample’|  Apalytical | Hydrocarbon . Smear Zone
. . S —— .32 Reading Comment
Identification | Depth [Elevation| Detections Odor (ppm) Depths
(ft bgs) | (It asd) P (ft bgs)
10 97 na strong >1,000
RW- et o — e I 9to 1
5 2.5 o4 na present 40 o analyses 015
I S B GBEX | _ present | 1480 contamination
pvp-1* 5 91 na present >2,000 1 to>7
i B —- T2t depth >7 ft
7 89 G,B,T.E.X present >2,000
I S < B R ND present | 13.9 contamination
pvp-2* 3 93 na present 649 3to>7
o3 s om L P L= depth>Tft
7 89 G,D,B,T,E,X present 1,327
NV-1 -~ -- na none 0 m.) . -
contamination
NV-2 - -- na none 0.1to4.7 ne --
contamination
Footnotes:

! = Top depth of soil samples:
bgs = below ground surface
asd = above site datum (relative elevation)

2 — gxceedance above Model Toxics Control Act (MTCA) Method A cleanup levels:

G = TPH-Gasoline range

D = TPH-Diesel range

B = Benzene
T = Toluene

E = Ethylbenzene
X = Xylenes (total)

0 =0il
PB =lead

na = not analyzed

ND = not detected above MTCA Method A cleanup levels

(ppm) = parts per million

-- = not applicable/not recorded

3 = Soil contaminant depths based on exceedance of MTCA Method A cleanup levels,
using PID and odor descriptions to interpolate.

# = depths are below top of basement slab, top of slab is approximately 9 feet bgs.
No data were available for review from wells/borings MW-11, MP-1, MP-2, RW-1, and RW-2.
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Table 4-11
Dissolved Metals and Inorganic Compounds

Former Texaco Service Station / Chevron Site No. 211577

631 Queen Anne Avenue North
Seattle, Washington

Lead

Silicon

Nitrate-
Nitrogen - Sulfate
(mg/L)  : (mg/L) Comments

Well (dissolved) Magnesium Manganese Mercury Selenium
Identification Sample Date ___(pp (ppb) (ppb) (ppb) (ppb) {ppb)
VPl 06/14/00 B - - ]

TV 07724102 22.9 N - - -

VPl 10/17-18/02 180 - = - -

VP 01/21/03 - a1 - - -
TVP-L 04/23-24/03 ) 36.4 - - I _
7T VPl 06/30-07/01/03 13.2 - - - -

VPl 1001-02/03 31.2 e w

VPl 01/21-23/04 472 e - -

VP-1  04/29-30/04 26 - - - -

VP-1  07/15-16/04 2.46 - - = -
VP2 11599 61.7 - - e -

| vp2 06/14/00 9.87 _ - - -

VP2 10/17-18/02 - - - - -

VP-2 04/23-24/03 1.52 - - - - _

VP2 06/30-07/01/03 3.97 - - = -

VP2 01/21-23/04 53 - - = -
| VP2 04/29-30/04 2.1 - = - -

T VP4 06/13/00 T Taee T - R -
VP-4 07/24/02 28.0 o - e =
VP4 04/29-30/04 40 - - - =
VP4 07/15-16/04 8.90 T - - -
VP-5/MW-5 12/15/99 2.75 T - . _
VP-5/MW-5  06/13/00 2.66 - — - -

_ VP-5/MW-5  10/17-18/02 229 - - - -
VP-5/MW-5 10/01-02/03 2.4 R - = -

| VP-5/MW-5 01721-23/04 1.7 - = -
VP-5/MW-5 04/29-30/04 <0.99 - - -
VP-5/MW-5 07/15-16/04 <100 R T =

| VP/MW-3  03/26-28/91 _ = 9
VP-7/MW-3 07/07/93 -
VP-7/MW-3 10/95 =

| VP-7/MW-3 01797 = )
VP-7/MW-3 04/97 - - - - -
VP-7/MW-3 07/97 - - - - =
VP-7/MW-3 11/97 - - - T - .

| VP-7/MW-3 12/14/99 211 = 7.76 - =
VP-7/MW-3 06/14/00 2.13 - - ] -

| VP-T/MW-3 07/24/02 250 - B <0079 <1
VP-T/MW-3 10/17-18/02 2.40 - - = -

| VP-7/MW-3 012103 <1.00 = = I T -
VP-7/MW-3 10/01-02/03 s - - -

| VP-T/MW-3  01/21-23/04 <1.2 - T I -
VP-7/MW-3 04/29-30/04 <099 o o
VP-7/MW-3 07/15-16/04
VP-8/MW-7 070793

| VPE/MW-7 1095

| VP-8/MW-7 01,97

| VPSMW-T 0497
VP-8/MW-7 0797

| VP-8/MW-7 1197

_ VPZMW-7 1211599

T VPRIMW-7 06:13/00 -
VP-§/MW-7 072402 2.

| VPeMW-7 04232403

| VPEIMW-7  06/30-07:01:03 -

CVP-MW-7 - 10701-02/03

| VP8MW-7  01721-23,04
VP-8'MW-7 04/29-30'04

__VP-BMW-T

12599

07/15-16/04

<0.010 - B
<0.10 13.4 .




Table 4-11 L
Dissolved Metals and Inorganic Compounds
Former Texaco Service Station / Chevron Site No. 211577
631 Queen Anne Avenue North
Seattle, Washingtoh
Lead Lead . Ferrous Nitrate-

Cadmium Calcium Chromium Copper Iron (total) (dissolved) Magnesium Manganese  Mercury Potassium  Selenium Silicon Silver Sodium Zinc Iron Nitrogen . Sulfate
(ppb)  (ppb)  (mgl)  (mgl)  :(mg/L) Comments |

Well Arsenic Barium
Identification  Sample Date (ppb) _(ppb) _(ppb)  (pPD) ~_{ppb) (ppb) (b)) (ppb) (ppb) (k)  (ppb)  (ppb) _ (ppb) (ppb) (ppb) (ppd)

VPO 061400 - - - - R - - - -
| vP9 0171802 ] - N B - - - - I - ]
VP9 041232403 - I - - - - - ]
VP9 T 06/30-07/01/03 - - - - - e - - - -
VP-9 " 04/29-30/04 ] ) - - B - - - - A - - - - - n
VP9 07151604 - = - - - - - . - - - - - - - - - ]
777777 MW-4 10/95 ] o = . - - - T - - - . - L - ]
| Mw4 0197 - — - - - - - - - - - - _ - - T - - ]
| Mw4 04/97 - - - - - - - - - - - — - - - - - - -
| Mw-4 0797 ] - e - a - - - - - - - - - - - - -
. MW-4 — 11/97 - . - - - o [ o o N - T - o - h; T - - - R ]
MW-4  12/15/99 - - - - - - 9.86 = 10.5 - - - - - R . 6.15 <0.10 <020

MW-4 06/14/00 - —~ - - — - ) T4 92 o ) o B
B i ) <0050

| MW-4 07/24/02 31.0 63.8 <0.080 - <0.28 - - - 15.5 - - <0.079 - <11 - - - - - e |
MW-4 10/17-18/02 - - - - - - <300’ 10.7 - - - - - - - - - - - -
| MWwWA4 10/17-18/02 - - - - - - - - 9.61 - -- - - - - - - ) - - -- - N
 Mw4 01/21/03 - - - - - - - 145 - - - ) - -- - - - - - -- -- ]

MW-4 04/23-24/03 - - - - - - - . L o o -

[T UMW-40630:0701/03 - - - - - = - A S S - - - - - -

T Mwa4 010203 - - - - - I - - A ~ - - - Lo -~ -

| Mw-4 01/21-23/04 - - - - - e - - 6.7 L - - - - -z - - - - T

 Mw4 04/29-30/04 - - - - - 14.3 - - T -~ - — - ~ - - = ]
MW-4 07/15-16/04 - - - = o - - e 9.06 - - - I - - L - - - T
MW-6 10/95 - - - - - - - 33 - - N T = T < _ - - .

| Mw-6 01/97 - - - - - - - - 6.9 - - T - - o - - - - - T
MW-6  07/24/02 = - = - - - 5.1 - . - - - - - T - - T
MW-6  07/15-16/04 - - - - - - ~ — 1.69 - P - - - S _ = T

MW-9 1095 - - - - - - -~ 4.6 P - - - - - ~ - = z __ = - -

MW-9 04/97 - - - - e e = 68 - _ - - - — - oL T - o = N

MW-9 0797 e - - - - - e 8.61 - T - - - - - - - - - -

MW-9 197 - - - e - - - 33 - - - - - - L o T T - - — N
| Mw-9 121899 - < - e R 150 1.03 - s - - - e - - T 615 -

MW-9  06/14/00 - - - = - - 7.86 1.59 - - - - - - -

MW-9 10/17-18/02 - - - - T - - - B - - R )

MW 04232403 - - — R - - - 131 - - - - - - — - - - N
MW 10/01-02/03 - — - - - = - - 3.9 - - - — - — - - - - -
MW-9 01/21-2304 - - - - — - - 55 - ~ - - ~ R - - ~ - - ]

| MW-9 04/29-30/04 - - - I -~ I . - - B
MW-9 . 07/]5“]6/,91,,,,,,,,,, U e e T T T — J— . - 2.54 - - . - - - - o - i - = - ]
TTMW-10 03262891 21 98 <50 120000 17 16 15000 - 121 46,000 3,200 _ <020 6400 -~ 3000 <o 63000 80 - T o2as

) 65000 72 - 0243 -~ Duplicate sample _

“MW-10 03262891 <50 88 <50 120000 <10 13 10,000 - <5 44000 3,400 <020 6400 - 22,00

S MW-1007/07/93 - - - - = z
MW-10 1095 e e T T E = - _—
0497 e T T T D - - e
S £ 17— o = T o S — R
s e - - <2.00 0.72 70.6 - B
N 06/14/00 o T - — i —: - — -:-_— A,——jg 7T' S
07:24/02 e s e T T
10/17-18/02 —— - T T T T
ooz ST S S
04232403 o — o T T T e
T 06:30-0701/03 - s - - B )
10010203 B CeL = T e T s
7 L R I R T B - - - o- - o - -
| Mwen 072402 - R oL < o T — B, - - - - T o
wl - ]0'_17;@;2,4 T T LT - B :—7 ) - ) - . : R - B = S . e s — _ -
Cwwen e ST e e ST s s s ’ A ’ e
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Table 4-11 .
Dissolved Metals and Inorganic Compounds .
Former Texaco Service Station / Chevron Site No. 211577
631 Queen Anne Avenue North
Seattle, Washington

Ferrous Nitrate-

Well

Identification

_ Sample Date _

_(epd)

Lead Lead
Copper Iron (total) (dissolved) Magnesium Manganese Mercury Potassium Selenium Silicon Silver Sodium Zine Iron Nitrogen

Cppk)  epb)  (eeb)  (ppb)  (Peb)

_(ppb) _ (ppb)  (pPb) (ppb)  (ppb) _ (ppb) (ppb)  (mglL)  (mgl) -

TMWAIT | 04/2324/03 I - - )
o I\ML 9@0_—07401&3“7“ o - ) eI L T LT T -
MWl 1001-02003 -
MW-11 01212304 -
04/29-30/04 -
o o7is-ie04 T S =
MW-12 01/21/03 -

04/23-24/03

06:30-07/01/03

10/01-02/03

01/21-23/04

04/29-30/04

07/15-16/04

11/14/02

04/29-30/04

07/15-16/04

11/14/02

01,21/03

1001-0203

01721-23/04

04/29-30/04 -

11714702

01721103

07/15-16/04 -

T Tinaio2

01/21/03

10/01-02/03

01/21-23/04

07/15-16/04

04293004 -

04/29-30/04 -

097

04/97

07/97

11/97

10/17-18/02
01721/03

T 04/23-24/03

"~ 06730-07/01,03

10/01-0203

01/21-23/04

| URW-2Z 04293004
| Rw2  0715-16/04
. RW3  0121-23/04

_.RW3 04:29-30:04 -
I 07:15-16:04 -
| RWA4 070793

_ Rw4 072402

RW4 1071802 - - T T T B v B e T

_Rw-4 o203 - - T - e e spe0 - - 7
| RWs5 _ - - - It - - o133 - = - - - - - - - - - - )
| Rw-s 04232403 = - e T - - o o - 13 - - - - - - - - - - - . S
_ RW-50630-0701003 - =TT T T T 198 T - - - - - - - - = - |
1.6 - - - - T ) o o T T s T

RW-5  01,21-23/04 - - - - - - - -
Page 3 of 4



Table 4-11
Dissolved Metals and Inorganic Compounds
Former Texaco Service Station / Chevron Site No. 211577
631 Queen Anne Avenue North
Seattle, Washington

Lead Lead Ferrous Nitrate-
Well Arsenic Barium Cadmium Calcium Chromium Copper Iron (total) (dissolved) Magnesium Manganese  Mercury Potassium Selenium Silicon Silver Sodium Zine Iron Nitrogen Sulfate
Identification _ Sample Date (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (mg/L) (mg/L) (mg/L) Comments
MTCA Method A Cleanup Levels: 5 NA 5 NA 50 NA NA 15 15 NA NA 2 NA NA NA NA NA NA NA NA NA

Notes:

All analytes analyzed by U.S. Environmental Protection Agency (EPA) 6000/7000 Series Methods.

(ppb) = Parts per billion

(mg/L) = milligrams per liter

-- = Sample not analyzed.

J = Anatyle was positively identified. The associated numerical result is an estimate.

P = The analyte was detected above the instrument detection limit but below the established minimum quantitation limit.
< = Analyte not detected at or above the laboratory reporting limit. Number represents reporting limit

ND = Not detected and reporting limit not available.

! = Organic lead by Method DHS LUFT

NA = Not applicable

MTCA = Model Toxics Control Act Cleanup Regulations [WAC 173-340-720(2)(a)(1), as amended 02/01].
Bold results exceed MTCA Method A Cleanup Levels.
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