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1.0 INTRODUCTION

Delta Environmental Consultants, on behalf of Chevron-Texaco Products Company, has
developed the following Site Conceptual Model, risk assessment and supplemental
investigation proposal for Former Texaco Station No. 211577 located at 631 Queen Anne
Avenue North in Seattle, Washington (a property location map is included as Figure 1). This
document summarizes activities and information collected at this location by several previous
consultants and the Washington State Department of Ecology (WDOE) since 1986. The
purpose of this document is to identify and discuss petroleum impacts to soil and groundwater
which currently exist at this location and to propose further investigative actions to fill data gaps
necessary for the selection of a remedial remedy.

2.0 SUMMARY OF PREVIOUS INVESTIGATIONS

21 Project Overview

A gasoline service station has operated in various configurations on the Amold Property for
approximately 66 years, ending in 1993. In early 1978, residents of the Monterey Apartments
notified the Seattle Fire Department of the presence of hydrocarbon odors in the basement
laundry room and lower apartments. The Fire Department investigation focused on the Arnold
Property and a then-active Unocal gas station, located at 700 Queen Anne Avenue North
(Unocal) (Figure 2).

After the odors apparently abated in March 1978, no complaints were documented until January
1984 when Monterey Apartments residents complained of gasoline odors. Investigation
identified the presence of separate phase hydrocarbons (SPH) in a sump at the Monterey
Apartments. The Arnold Property and Unocal station were suspected as the likely sources.
Since 1997, there have been no reports of hydrocarbon vapors at Monterey Apartments, or

other adjacent locations.

2.2  History of Environmental Activities

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 at the Monterey Apartments and the Arnold Property.
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Several remedial actions have also been performed; with varying levels of success. This
section provides a brief summary of the documented environmental activities. Much of the
investigation has been documented in reports, although several phases of work are described
only with field notes and other incomplete documentation.

2.2.1 Environmental Reports & Other Documentation

The known, available reports include the following:

o GeoEngineers, 1986, Report of Hydrogeological Services, Subsurface Fuel

Contamination Problem, Queen Anne District, Seattle, Washington, prepared for the
Washington State Department of Ecology.

o Washington State Department of Ecology, March 1989, Monterey Apartments, Internal
Report prepared by David South of Ecology (referenced in E&E 1991).

¢ Washington State Department of Ecology, March 17, 1989, Request for Proposal to
Provide Technical Services at the Monterey Apartments, Queen Anne District.

¢ Ecology & Environment, September 11, 1990, Monterey Apartments Site - Soil-Gas Pilot
Study Summary (draft, also referenced in other documents as "Trip Report").

e Ecology & Environment August 1991, Phase | Remedial Investigation Report, Monterey
Apartments, Seattle, Washington.

e SAIC, 1993, Baseline Groundwater Monitoring Report, Monterey Apartments.
Washington State Department of Ecology, May 1998, Monterey Apartments Ground

Water Monitoring, October 1995 - November 1997.

e Farallon Consulting, January 11, 2000, December 1999 Groundwater Sampling
Analytical Results, Queen Anne Texaco, Seattle, Washington.

Q:\\deltacfs\Petroleum$\Chevron\S A R\Washington\ Conceptual Site Model
211577\TW211577 Conceptual Site Model AGENCY FINAL.doc TW 21-577 Seattle, Washington

AGENCY FINAL 8/21/2002 5



e Farallon Consulting, July 21, 2000, December 1999 and June 2000 Groundwater
Summary Report, Queen Anne Texaco, Seattle, Washington.

¢ Farallon Consulting, July 19, 2000, Pilot Test Summary Report, Queen Anne Texaco,
Seattle, Washington.

Additional actions referenced in field notes or other unpublished documentation include:

¢ The initial vapor response activities conducted in 1978;

e Excavation and removal of the underground storage tanks (USTs) on the Arnold

Property;

e Recovery of SPH from wells RW-1 and RW-2 in the Monterey Apartments vicinity,

o Installation of three additional SPH recovery wells: RW-3, RW-4, and RW-5;

e Abandonment of recovery well RW-1;

¢ Installation of an air monitoring system within the basement of the Monterey

Apartments;

o Installation and operation of a soil vapor and groundwater extraction and treatment

system at the Arnold property.

2.2.2 Summary of Activities

The following section summarizes the activities and findings presented in each report; reports
are referred to by author and date. The reference to well numbers is based on the information
provided in the reports. There has been inconsistent nomenclature used for the wells

throughout this project. Recent work by Farallon has assigned a consistent well nomenclature.
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City of Seattle Fire Department, 1978. During an investigation of odor complaints at the

Monterey Apartments, SPH was identified within a sump that is apparently connected to the
footing drainage system for the building. A sample of the SPH was collected and analyzed and
found to be a petroleum hydrocarbon, which "falls in the range of being a gasoline". Product
samples were collected from both the Texaco and Unocal service stations for comparison

purposes. Neither of the samples were a positive match.

GeoEngineers, 1986. GeoEngineers performed services as requested by Crowley

Environmental Services Corporation and the Washington Department of Ecology subsequent to
the 1984-86 reports of hydrocarbon vapors at the Monterey Apartments. GeoEngineers'
services included the installation of nine groundwater monitoring wells (MW-2 through MW-10)
(see Figure 3). The presence of rubble fill near the northeast comer of the Monterey Apartment
building precluded the installation of an additional monitoring well (MW-1). Five wells (MW-2
through MW-5 and MW-7) were installed at or near the Monterey Apartments; three wells
(MW-6, MW-9, and MW-10) were installed at the Amold Property, and one well (MW-8) was

installed at Unocal.

Another SPH sample was collected from the floor drain sump and was submitted for chemical
analysis. GeoEngineers reported that the SPH consisted of approximately 45% gasoline, 45%
#1 diesel (kerosene or stove oil), and 10% #2 diesel.

Evidence of petroleum hydrocarbons in soil and/or groundwater was noted in groundwater
monitoring wells MW-2 and MW-4 through MW-9. Well MW-6 contained two feet of SPH that
was noted as "clear and fresh". Additionally, a trace amount of SPH was noted in well MW-7 on
November 3, 1986. Groundwater mapping indicated a groundwater flow direction of

west-southwest across the investigation area.

Washington State Department of Ecology, 1989. The request for proposal for the "Monterey

Apartments site" issued by Ecology provided a summary of past investigations, construction
details, and property histories for the apartment and service stations locations. Ecology's
summary included the description of UST replacements and testing that had occurred at the

Arnold Property.
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Ecology identified several existing or former petroleum product USTs in the immediate vicinity.
The USTs identified by Ecology included heating oil USTs at the Monterey Apartments, the Del
Roy Apartments, the Queen Anne Apartments (also known as the Lindberg Apartments), the
Alvena Apartments, and the Marqueen Apartments. Ecology also noted that former retail
gasoline stations existed at the Marqueen Apartments, and the Group W Building (18 Mercer
Street). A former Mobil station at the Group W Building location was completely removed,
including USTs, but Ecology indicated that fuel USTs may be in place beneath the concrete

slabs of the Marqueen and Queen Anne Apartments.

Ecology noted that previous activities associated with the Monterey Apartments study included
the installation of two recovery wells RW-1 (installed by Crowley Environmental Services for the
Arnolds in November, 1986 and RW-2 (installed by Ecology in July, see Figure 3). Both wells
were considered ineffective and were inactivated after removing between 75 and 150 gallons of
SPH.

Ecology noted difficulties reported by GeoEngineers during the installation of MW-10 during the
1986 investigation. Initial installation attempts encountered and punctured what apparently was
a concrete tank and a strong gasoline odor was detected upon puncturing the concrete. It was
believed that this location was the site of the 1922 UST installations which were abandoned
in-place. Ecology reported SPH was detected in well MW-8 (at Unocal) during the period 1987
to 1988 and ranged from 0.01 to 0.16 feet thick.

Ecology required that the following investigations and activities be performed: determine the
source of the gasoline leak, delineate lateral extent of the plume, recover the SPH, and (if
necessary) clean up the groundwater (dissolved product). Ecology required that the
determination of the source of the leak be performed in the following order, depending on the
success of each stage in positively identifying the source of petroleum contamination: 1) locate
the abandoned 1922 UST; 2) investigate the counterbalance tunnels beneath Queen Anne
Avenue North; 3) and research the hydrogeology and construction history of Queen Anne Hill.

Ecology & Environment, September 11, 1990. E&E was retained by Ecology to perform a

pilot soil-gas study at the Monterey Apartments. Other properties included in the soil-gas study
included the Arnold Property, the Queen Anne counterbalance; Unocal; the Del Roy
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Apartments; the Lindberg Apartments; and the Alvena Vista Apartments. E&E conducted the
soil-gas survey during July, 1990, and completed the following activities: depth to groundwater
measurements in the existing monitoring wells, collection and analysis of soil-gas samples from
specific locations, collection and analysis of SPH samples, building inspections, and resident

interviews.

E&E inspected the properties and interviewed residents to identify areas potentially impacted by
petroleum product vapors. E&E reported that the Lindberg Apartments' basement had an
uncovered, exposed soil surface and that there was one complaint of frequent gasoline odors.
No other problems in the investigation area were noted.

E&E measured depths to and collected groundwater samples from monitoring wells MW-3
through MW-10 and recovery wells RW-1 and RW-2. SPH was measured in wells MW-6,
MW-8, RW-1, and RW-2. E&E collected and analyzed samples of the SPH in wells MW-6 and
MW-8. Analysis showed that the SPH in MW-6 was relatively undegraded gasoline with
approximately 20 percent #2 diesel. The SPH in MW-8 was identified as severely degraded
gasoline. The SPH sample from well MW-8 was also analyzed for lead.

E&E installed seven temporary soil-gas probes numbered SG01 to SG06 and collected one
ambient air sample numbered SG07. Probe SG06 was installed in the up or cross-gradient
direction from the Arnold Property and Unocal USTs; located in the median of Queen Anne
Avenue immediately north of the intersection with West Roy Street (Figure 4).

The soil-gas samples were analyzed using modified EPA Method TO-14. E&E reported
preliminary verbal results that indicated total benzene, toluene, ethyl benzene, and toluene
(BTEX) concentrations were detected in all of the soil-gas samples and were highest (by
several orders of magnitude) at locations SG01 and SGO5 located on the south and west sides
of the Arnold Property (Figure 4). E&E also noted that a high BTEX concentration detected at
SGO06, located in the assumed upgradient direction, may indicate the migration of fuel vapors
northward along permeable preferential pathways. Final data were later reported in the E&E

1991 report as discussed below.
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Ecology & Environment, Auqust 1991. E&E performed the first phase of a remedial

investigation (Phase 1) in March and April 1991 under contract to Ecology. Tasks completed by
E&E during this phase of work included collection and analysis of groundwater samples,
completion of aquifer tests, a soil-gas survey, a terrain conductivity survey, sewer line/storm
drain locate, and UST tightness testing. E&E concluded that the concentrations of petroleum
hydrocarbons that persisted beneath the Arnold Property were the point source for petroleum
hydrocarbon vapors that were observed in the Monterey Apartments and that an impacted
groundwater plume extended westward at least 300 feet beyond First Avenue West. E&E
suggested that the spill had persisted since at least 1986 and noted that mobilization of
petroleum contaminants increased during seasonally high water table elevations and
precipitation events. E&E also noted that the vapors would persist indefinitely unless reduced
or removed but that the water quality was degraded for several reasons that made it unlikely to
be classified as a drinking water source. E&E observed soil and groundwater petroleum
contamination at the Unocal property but could not demonstrate that Unocal contributed to the

plume beneath the Property.

E&E provided historical data relevant to the investigation that included: lower Queen Anne area
utility and development history; gasoline service station property histories; a summary of
previous investigations and spill histories. E&E stated that the GeoEngineers' 1986 study
concluded that the Monterey Apartments building was impacted by petroleum hydrocarbon
vapors because the foundation was constructed approximately 13 feet below ground surface
("bgs") and was therefore close to the groundwater table. E&E also noted that no other
apartrﬁent buildings in the area were constructed with deep basements or foundation footings.

E&E collected soil-gas samples from six locations (SGO01 through SGO06), which were
preliminarily reported in the E&E 1990 report (Figure 4). E&E presented final laboratory data
for that study in the Phase | report. E&E collected groundwater samples from 14 groundwater
monitoring wells within the study area, which E&E reported was the first comprehensive
sampling of all existing wells in the area. Groundwater samples were collected from
groundwater monitoring wells MW-3 through MW-10, wells MW-1U through MW-4U, welis RW-
1 and RW-2, and well MW-11. E&E reported that well MW-11 is located on the 18 West Mercer
Street property and indicate that the designation was provided by Converse (1990) for the
purpose of the R
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Groundwater samples were analyzed for BTEX, ethylene dibromide (EDB), total petroleum
hydrocarbons (TPH), and total lead (unfiltered). Wells MW-3 and MW-10 were also evaluated
for bacteria and biological parameters and groundwater geochemistry. Two additional
groundwater samples were collected from temporary sampling points installed in the ACT
parking lot and the Security Pacific parking lot (Figure 5). Results from this comprehensive
sampling event indicated wide-spread petroleum hydrocarbon impacts were present in
groundwater and extended west of 1 Avenue West (Figure 5).

E&E installed a total of 25 Geoprobe station locations within a two-block radius from the
intersection of Queen Anne Avenue North and West Roy Street (these soil-gas survey locations
labeled 1 through 25 are depicted in Figure 6). E&E collected soil-gas samples for VTPH and
BTEX analyses. The results of this screening are discussed in detail in Section 7.3.

E&E evaluated groundwater elevation data and indicated that a groundwater flow direction of
west-southwest, toward Puget Sound, was seasonally consistent. E&E reported that wet
season water levels were 1 to 3 feet higher than dry season levels, and that SPH thickness in
MW-6 and RW-1 decreased during the wet period but increased in MW-9 and RW-2 during the
same period. E&E further suggested, based on BTEX analytical results, that during periods of
increased precipitation, petroleum constituents are flushed from the point source and from the
zone of groundwater fluctuation. E&E estimated the volume of product persisting beneath the
Arnold Property to be 4,800 gallons.

E&E reported that concentrations of chlorinated organic compounds not associated with
petroleum hydrocarbons, including tetrachloroethene (PCE) and trichloroethene (TCE), were
detected in groundwater samples collected from groundwater monitoring wells MW-3 and
MW-7. E&E suggested that concentrations of these compounds above the cleanup standards
might exist at other locations.

SAIC/Glacier Field Notes, 1993. No report documenting the 1993 UST closures at the Arnold

Property is available. The only information pertaining to tank closures was obtained from

Ecology was a file entitled "Construction Overview File" which contained copies of various
pages of some on-site personnel log books, unlabeled photographs (no photo log) and draft
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drawings with analytical information. The available documentation suggests that significant soil
impacts were identified in the vicinity of the eastern dispenser island. According to the field

notes, impacted soil was placed back into the excavation as backfill material.

SAIC/Glacier installed recovery wells and a spray aeration vapor extraction (SAVE) system,

which operated for a short time before it was determined inadequate for site conditions.

Groundwater Technologies, Inc., 1996. In April 1996, GTI replaced the SAVE unit with a

catalytic oxidizer in conjunction with the vapor extraction wells. The vapor extraction system

operated intermittently between September 1996 and December 1997, when it was shut-down.
Following review of the file at both Texaco and Ecology, no reports related to the operation of

this system could be located.

Washington State Department of Ecology, May 1998. Ecology collected groundwater

samples periodically between October 1995 to November 1997 from seven wells on the
Monterey Apartments property to define the distribution and concentrations of petroleum
hydrocarbons. Ecology collected groundwater samples from wells MW-4, MW-6, MW-9,
MW-10, VP-7, VP-8, and RW-2 five times during October 1995, January 1997, April 1997, July
1997, and November 1997 (note- SAIC installed 9 vapor extraction (VP) wells some time
between 1993 and 1996 (Figure 2). No data or bore logs related to these wells could be
located, and no record of there installation was present in Ecology’s files. Well MW-6 was not
sampled after January 1997 due to the presence of SPH. Ecology reported that the SPH
thickness in well MW-6 averaged one foot and attained a maximum of three feet during the
sampling period. Groundwater samples were analyzed for BTEX, TPH as motor gasoline
(TPH-G), volatile organic compound (VOCs), and total recoverable lead.

Farallon Consulting, January 11, 2000. Farallon, on behalf of Texaco, collected groundwater

samples in December 1999 and again in June 2000. In December 1999, Farallon sampled eight
wells (MW-4, MW-9, MW-10, VP-2, VP-5, VP-7, VP-8 and VP-9). In June 2000, Farallon
sampled ten wells (MW-4, MW-9, MW-10, VP-1, VP-2, VP-4, VP-5, VP-7, VP-8 and VP-9, see
Figure 2). On both occasions, each of the groundwater samples collected were analyzed for
TPH-G, BTEX, TPH as diesel (TPH-D), TPH as oil (TPH-0), and total and dissolved lead.
Select wells were sampled for the presence and concentration of dissolved anions and cations
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which act as indicators of natural attenuation. These indicators include dissolved ferrous iron,
nitrate-nitrogen and sulfate, and dissolved manganese. Results from these two sampling

events are included as Table 1.

Farallon_Consulting. July 21, 2000. Farallon prepared a quarterly groundwater summary

report on behalf of Texaco for all accessible wells (with the exception of the recovery wells),
which were sampled in December 1999 and June 2000. Farallon tabulated groundwater
sampling results from the recent samplings as well as those presented in the E&E (1991) and
Ecology (1998) reports. These tables are included in this report as Table 1.

Farallon noted that concentrations of TPH as gasoline and BTEX detected in groundwater have
not decreased significantly since 1995 and that the concentrations in wells VP-7 and MW-4
were consistently the highest of the wells sampled. Farallon stated that wells VP-1, VP-4 and
MW-6 were not sampled in December 1999 due to the presence of SPH and that wells VP-1
and VP-6 were not sampled in June 2000 due to the presence of SPH. Farallon placed
absorbent socks in wells VP-1, VP-4, VP-6, MW-6, and RW-2 to recover SPH after the
December 1999 monitoring event. The absorbent socks were changed out monthly.

Farallon surveyed tops of well casings in January 2000 and calculated groundwater elevations;
Farallon suggested that the groundwater flow direction is west-southwest and is likely affected
by underground structures such as the Monterey Apartments basement and sewer lines.

3.0 BACKGROUND

3.1 Introduction

This section presents a summary of the subject location and the properties surrounding it. This
section includes a summary of historic land use, the subsurface utilities and features present in
the area, the regional and area specific geology and hydrogeology and the ecological setting

with respect to natural resources impacted.
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3.2 Property location and Description

The former Texaco Queen Anne Service Station No. 211577 is located at 631 Queen Anne
Avenue North, at the intersection of West Roy Street, in the City of Seattle, Washington. The
property is located in a residential/commercial neighborhood in the Queen Anne District of
northwest Seattle. Located within one city block east, west and south of the former facility
location are several multi-story apartment buildings, a hotel, several retail and commercial
shops and a former Union Oil Company 76 (Unocal) service station located at 700 Queen Anne
Avenue North (Figure 2).

3.3 Land Development History

The lower Queen Anne District has been developed since the late 1800s. The Arnold property
has been used for petroleum related distribution activities since approximately 1927. The
Monterey Apartments, east of and adjacent to the Arnold property, contains a three-story 21-
unit apartment building built in 1905. Several other apartment buildings are present in the
immediate vicinity of the Arnold property; these include the Del Roy Apartments, the Alvena
Vista Apartments, and the Lindberg Apartments. Each of these buildings are reported to have
been constructed at the same time as the Monterey Apartments in 1905 (Figure 2).

In addition to residential dwellings, several commercial/retail businesses have also been
present in the immediate area. The northeast corner of the Roy Street and Queen Anne North
intersection contained a Unocal station built in 1922. East of the Unocal property at 14 Roy
Street is the former location of the Paramount Dry Cleaners. This property has housed dry
cleaning operations since 1944. The property currently houses a four-story mixed use building
with residential and retail spaces. Across Roy Street (south) of the Unocal station is the
Marqueen Hotel with has undergone several types of land use. The first recorded was as an
Engineering School and Garage built in 1919.

34 Sub-Surface Utilities and Structures

SEWER LINES

City of Seattle Engineering Department records indicate the presence of two sewer lines
running north to south beneath Queen Anne Avenue North. A 12-inch sewer pie installed prior
to 1903 runs parallel to the north-south centerline of the street. Several plat maps and City
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Engineering record show a 6-inch side sewer running east from the Arnold property and
connecting with the 12-inch line beneath Queen Anne Avenue North. A second relief sewer line
running north-south beneath Queen Anne Avenue North was installed in 1934 (Sewer card No.
5359). This second line is 15-inches in diameter and services several storm-water catch basins

and the former Unocal Service Station (Figure 7).

Measurements taken by the City Engineering Department in 1991 indicate that the 12-inch line
is 14 feet below the street surface, and that the 15-inch line is 13 feet below the street surface.
Several active side sewer and catch basin lines are connected to these sewer lines, including
side sewers and catch basins originating on the former Texaco and Unocal properties (Figure
8).

GeoEngineers, in a supplemental Off-site Exploration report dated February 5, 2001, describes
the location and depth of subsurface utilities running east/west beneath Roy Street. These
utilities include a 6-inch diameter sanitary sewer line, a water line, natural gas line and a fiber-
optic cable (Figure 9). The GeoEngineers report also includes several cross-sectional drawings
depicting the subsurface features present beneath Roy Street between the former Unocal
station and the Marqueen Hotel. Figure 9 illustrates the approximate depth of the subsurface
utilities beneath Roy Street being no greater than 7 feet below the street grade.

STREETCAR COUNTERBALANCE SYSTEM

Two tunnels exist under Queen Anne Avenue North, between Lee Street and Mercer Avenue.
The tunnels housed the tracks and 16-ton counter weights used to propel streetcars up and
down the 17 percent grade of Queen Anne Hill from 1903 to 1940. The surface tracks were
removed in 1944. The tunnels span approximately 16 feet in combined width, extend 8.5 feet
below street level and are positioned under the eastern and central sections of Queen Anne
Avenue (Figure 8 & 10). Both tunnels were constructed with their own drain system to collect
any water transported downhill through the tunnels. According to City Engineering records, the
counterweight drain was connected to and discharged to the 12-inch sewer line near the Valley

Street intersection.

In November 1969, the City of Seattle Engineering Department conducted a walk-through
inspection of the two tunnels to determine their general condition and degree of structural
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integrity. The inspectors reported that each tunnel was 5 feet wide by 4 feet high. The average
depth of the tunnel system ceiling was 4 feet below street level. In general, the west tunnel was
in better condition then the east tunnel. The report also noted that ‘strong sewer gases’ were
encountered near the intersection of West Roy Street, suggesting that a faulty sewer line or

other sources may be impacting groundwater in that area.

3.5 Regional Geology

Regional geologic mapping of the Queen Anne area indicates that Vashon Till underlies the
base of Queen Anne Hill with Older Sand units adjacent to the hill on the north side. The
Vashon Till is a well-graded, consolidated mixture of clays and gravels sizes and contains local
lenses of sand and gravel. The till is very dense and typically has a very low hydraulic
permeability. The Older Sand (i.e. Esperance Sand) underlies the Vashon Till and consists of a
well graded, medium to course grained sand with silts stringers and interbeds. Underlying the
Esperance Sand is the Lawton Clay described as an older mixture of clay, till, and gravel and
contains both vertical and lateral variations. The Lawton Clay has a mostly low to medium

hydraulic permeability.

E&E (1991) interpreted the soil underlying the Property soils to be within a transitional zone of
the Esperance Sand to the underlying Lawton Clay that are described as underlying the Vashon
Till. Based on the regional geologic mapping, boring logs prepared by others, and previous
aquifer tests, soil underlying the property indicated low soil permeability’s. Farallon concluded
that the soil underlying the area consists of a transitional zone between the Vashon Till and
Esperance Sand. Boring logs and subsurface cross-sections are included in this report as
Attachment A.

3.6  Area-Specific Geology

GeoEngineers described soils underlying the investigation area as silty sand and gravel fill up to
11 feet bgs, native silty sand extending to 16 to 29 bgs, and a basal unit of gray, silty clay at the
bottom of the borings. The depth to the top of the clay is deeper towards the southwest where
the bottom of the clay was not reached in any of the borings (Figures 11 and 12).
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3.7  Hydrogeology

Groundwater occurs a few feet above the clay at depths ranging from 10 to 20 feet bgs. Based
on a review of the available boring logs and descriptions from previous reports, the shallow
groundwater in the area appears to be perched in discontinuous lenses and layers of fill, silty
sand and sand that overlies the basal clay. Previous studies have indicated that the natural
groundwater flow direction is towards the west-southwest (Figure 13).

The fill likely has a highly variable permeability that is more permeable than the underlying
native soils. The native soils, which are saturated, may be of low permeability, as suggested by
previous dquifer tests, well dewaterings, and the local presence of impermeable glacial till. The
sand that is interbedded with glacial till, silts and clay, are relatively more permeable, and are
expected to be laterally discontinuous and variable. Pathways in native soil of varying
permeability’s are expected to exist in the subsurface. Farallon indicated that groundwater
beneath the Arnold property may be comprised of multiple shallow water-bearing zones each
with unique flow directions and rates.

3.8 Water Use

The City of Seattle Public Utilites Water Services Department supplies public drinking water.
No active drinking water or irrigation wells are known to exist in the lower Queen Anne District.
Sanitary Sewer and drainage systems are operated and managed by City of Seattle Public
Utilities Drainage and Waste Water Services Department.

4.0 ARNOLD PROPERTY

41 Owner / Operator History

From the available records it appears that there were urban-type land uses on the Arnold
Property prior to its use as a service station. The records show property use as a service station
from December 1927 to June 1993. This section presents a brief overview of the owners and
operators of the Arnold Property, commencing with the first service station operation.

e James Estate/Carrico Owned - California Petroleum Company & sub-lessee

Operated
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The first mention of a service station on the Property is in a lease dated August 31, 1927,
between California Petroleum Corporation ("CalPet") and the James Estate. On October 29,
1927, the James Estate sold the Property to Emerson and Massie Carrico ("Carricos”). A
"company-owned" service station apparently was built on the property during 1927-28 and
began operating about December 1927.

CalPet subleased the operation of the station to W.L. Barcus beginning in 1927. In 1929,
Barcus' sublease with CalPet was cancelled and a sublease entered into between Barcus and

Texaco, with William E. Lewis as operator.

In 1938, the Carricos entered into a 15-year lease (including a purchase option) with Texaco.
The history of operators during Texaco's lease arrangement with the Carricos is contained
within an incomplete set of records. Texaco has product agreements for the period 1943 to
1953 that show M. McCarty and Win. E. Lewis as Retailers.

e Texaco Owned - Lessee-Dealer Operated

In 1954, Texaco exercised its lease option to purchase the Property. The existing service
station was demolished and new service station built. "

In 1967, Texaco remodeled the station.

According to available Texaco product agreements, the station was operated by the following
retailers:

o 1955 - 1968: McCarty/l ewis (Retailer)

o 1957 - 1968: Byron Buxton (employee of McCarty/Lewis)
o 1969 - 1977: Byron Buxton as Texaco Retailer
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e Arnold Owned and Operated

On April 26, 1977, Wiliam & Erma Arnold ("Arnolds") purchased the Property and the
~ improvements, which included the service station building and five of the eight USTs. On June
22, 1978, the Arnolds purchased the remaining three USTs (Figure 14).

From May 1977 to January 1988, the Arnolds operated the station as independent retailers
selling Texaco products purchased from Texaco and later through a wholesaler. Texaco has no
records pertaining to the contractual nature of Arnolds’ operation except the Mutual Agreement

of Cancellation dated January 5, 1988.

e Yoo Owned and Operated

In 1989, John and Young Hee Yoo ("Yoos") purchased the Property and improvements from
the Arnolds. In December 1990, the Yoos brought suit for recission of the purchase

agreement.

On June 15, 1993, a Judgment of Recission was entered, the effect of which was to return the
Property to the Arnolds.

¢ Arnold Reacquisition and Operated

Since the 1993 judgment, the Arnolds; have continued to own the Property and operate a

deli/convenience store known as "Manhattan Express."

4.2  History of Fuel Products Sold & Inventory Control

This subsection will summarize information compiled regarding the grades of gasoline and
other fuels sold at the Arnold Property, and a history of the gasoline storage and inventory
control procedures employed during the period from 1950 to 1993.
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4.2.1 Products Sold

Circa 1930s: Texaco Products Agreements from the 1934-35 period indicate three grades of
gasoline were sold at the station - Ethyl, Fire Chief (equivalent to regular) and a "third grade,”

which was a sub-octane regular leaded gasoline.

1954 - 1971: During this period Texaco-owned stations such as the subject station carried two
grades of gasoline: regular and ethyl (also referred to as Supreme). Diesel fuel was not stored

or sold by this station during this period.

1971: Texaco introduced a third-grade of gasoline, known as Low Lead.

Circa late 1970s: Texaco's regular leaded product was replaced with low lead product and a

new offering of "No Lead" or unleaded gasoline was introduced. Texaco still had a slate of three
products - Regular, Unleaded and Supreme.

1982: The Arnolds' station began selling #2 diesel. Because Texaco did not directly market
diesel fuel through any investment retail outlets in the Seattle area until 1986, the Arnolds would
have obtained diesel from another source, such as a wholesaler.

Texaco eliminated all leaded fuel products from its product fine. The new product grades were
regular unleaded, power plus unleaded (mid-octane) and super unleaded (high octane).

4.3 Underground Storage Tank History

This section presents a history of the Underground Storage Tank systems at the property. A
drawing summarizing the tank location is presented in Figure 14.

4.3.1 UST Equipment Installation and Product Storage

e 1927: Based on limited available records, the UST equipment at the CalPet service
station consisted of two 550-gallon USTs (Figure 15). These two 550-gallon USTs were
most likely used for the storage of gasoline and were installed under the sidewalk
(standard design to allow access and to protect the USTs). Product was dispensed
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through a suction pump placed over the USTs. For this era of service station, the USTs
were most likely constructed of steel. Historical records indicate eight 50-gallon USTs
may have existed on either side of the "building," which at that time was located on the
center of the Property. An eight-unit dispenser complete with eight 50-gallon USTs was

used for the sale of lubricant oils.

o 1934 - 1935: A 1934 drawing shows the abandonment of two 550-gallon USTs in the
street (an area later taken by the City to widen Queen Anne Avenue) and the presence
of one 550 gallon UST (probably for waste oil), one 1,000-gallon UST and two
4,000-gallon USTs. These USTs are shown on Figure 14 as Tanks #3, #4, #5 and #6.
Based on the Products Agreement, three grades of gasoline were sold at this time:
Ethyl, Fire Chief and "Third Grade" (sub-octane regular leaded gasoline). For this era of
service station, the USTs were most likely constructed of steel.

e 1954: Along with the demolition of the CalPet station, Texaco installed an additional
4.000-gallon UST. At this time, it is believed that Texaco installed pressurized lines and
at least one submersible turbine pump. The eight-unit lube oil USTs most likely were
removed with the demolition of the CalPet service station. This tank is shown on Figure
14 as Tank 7A.

e 1967: Texaco remodeled the service station and installed two 10,000-gallon USTs
(steel). These tanks are shown on Figure 14 as Tanks #8 and #9. Originally Texaco
proposed to install one 6,000-gallon UST and use the remaining three 4,000-gallon
USTs. Apparently that Scope of Work changed to include building remodel and
installation of the two 10,000-gallon USTs instead. It does not appear from any records
that a 6,000-gallon UST was installed in 1967.

e 1971: Texaco installed one new 6,000-gallon UST (steel) with the introduction of Low

Lead gasoline in the Seattle area. This tank is shown on Figure 14 as Tank #10.

e 1977-78: On April 26, 1977, the Arnolds purchased the Property and the improvements,
which included the service station building and five of the eight USTs [Tanks #3, #4, #3,
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#9 and #10) (Figure 14). On June 22, 1978, the Arnolds purchased the remaining three
USTs (Tanks #5, #6 and #7A)(Figure 14))].

e 1982: The Arnolds replaced one of the 4,000-gallon (steel) USTs (#7A) with one new
6,000 gallon UST (steel) and replaced 6-8 feet of piping (steel). The new tank is shown
in Figure 14 as Tank #7B. '

e 1984: The Arnolds demolished the dispenser island on the east side of the Property to

construct a seating area for the deli.

e 1987: The Arnolds; "re-lined" three of the eight USTs on the Property (two 10,000 & one
6,000) and re-piped the three USTs with plastic piping.

e 1989: The Yoo’s purchased the Property and the improvements that included the
service station building and the eight USTs.

e 1993: The remaining eight USTs on the Arnold Property were "closed" under the
direction of Ecology. (Shown on Figure 14 as Tanks #3, #4, #5, #6, #7B, #8, #9 and
#10.) This tank closure reportedly consisted of removing seven USTs and abandoning in
place one UST (Tank #6) by filling it with "25 cubic yards of concrete". The information
available regarding this event consists of field notes, unlabeled photographs,
handwritten analytical data, soil sample locations handwritten on a plot plan, and some
weekly work summaries. A Tank Closure Report is not available and reportedly does not
exist. Therefore, information regarding the construction or condition of the UST systems

(tanks and piping) is unavailable.

4.4 Known Releases

The following section presents information on known and reported releases at the Property.

e 1977 - 1978: A dispenser was identified as leaking during an inspection. The Seattle

Fire Department notes state that the Arnolds related a drive-off several months earlier,
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suggesting that the leak had been ongoing for some time. The dispenser was taken out

of service for repair.

e 1978: During a test performed by ASTEC in March 1978, two small leaks were
discovered under the dispensers, and were repaired. However, ASTEC stated that there

were no signs that gasoline had been leaking at these points.

o 1983: Report of a substantial release from a drive-off, with resulting pump damage. The
City of Seattle Fire Department responded and washed surface spillage into storm drain

catch basin.

o 1991: E&E Tank Tightness Test shows the Super Unleaded tank was not tight and three

of four lines could not pass the required UST regulatory leak detection testing methods.

e Circa 1993: During closure of the USTs, the diesel pump was reported leaking on top of
the tank.

5.0 MONTEREY PROPERTY

This section summarizes the information concerning the history of contamination problems at
Monterey Apartments, the nature and distribution of impacts and the potential factors
contributing to the occurrences (including sources, preferential pathways and drainage

structure).

5.1 Property History

The Monterey Apartments are located at 622 First Avenue West. The apartments were
constructed in 1905 and consist of 21 units in a three-story building. The building is 10-13 feet
lower than any of the other buildings in the area, and has a basement with a concrete floor and
a tile drainage system connected to two basement sumps and several window wells. This
drainage system reportedly dates back to the early 1900's, and is used to collect water from the
northeast side of the apartment building. The apartment building has a utility room in the
basement directly east of the laundry room (Figure 16).
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5.2

Background / History of Hydrocarbon Vapor Occurrences

This section provides summaries of the documentation regarding hydrocarbon vapors detected

at the Monterey Apartments property.

1978: Shortly after installation of drains on the northeast side of the building, tenants of
the Monterey Apartments noticed petroleum odors within the building's basement-level
units. The Seattle Fire Department respdnded to the complaint and conducted an
investigation. SPH was identified within a sump that is apparently connected to the

footing drainage system for the building.

1984: In January 1984, the Seattle Fire Department conducted an inspection and noted

a faint odor in the basement.

1985: In May 1985, visible product and vapors were reported in the basement level
sump. The Seattle Fire Department responded and took readings with an explosimeter
throughout' the building and in the drain opening. The Fire Department set up an
exhaust fan to dissipate the fumes. The laundry room was barricaded and the building

manager instructed to prohibit its use until further notice.

May 1986: During installation of a new pipe in the basement window, the apartment

manager reported being overcome by gasoline fumes.

September 1986: Ecology initiated action at the property following notice from the King
County Public Health Department that apartment residents had experienced problems
with hydrocarbon odors for approximately 8 years. The Seattle Fire Department
confirmed that they had responded to several complaints of odors since 1978. Between
1/4 and Yz-inch of gasoline was noted on the water in the catch basin. According to Fire
Department notes, "Until 9 months ago, problem was intermittent only appeared during
rain storms. Since then, it has become more unpredictable, occurring during dry periods
as well, there is no longer a pattern. Vapor alarms were installed within the basement of

the apartment building.
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e 1987: In April 1987, odor problems were reported increasing again.

¢ 1989: In January and February 1989, the vapor alarms installed by the Fire Department
went off, and a notation was made to the Seattle Fire Department.

5.3  Nature and Extent of Hydrocarbon Impacts

Historic information regarding the nature and extent of petroleum hydrocarbons in soil and
groundwater at the Monterey Apartments is complex and not entirely consistent. This section
provides a review of the available data with respect to these issues.

Two SPH samples were collected from the footing drain sump adjacent to the apartment
building. EPA analysis of the first sample collected in 1978 sample identified the product as
"falling in the range of a gasoline”. Samples collected from the footing drain in 1986 were
identified as being a mixture of 45% gasoline, 45% No. 1 diesel, and 10% No. 2 diesel.

The composition of the product sample collected in 1986 indicates the presence of other
potential sources. This is based on the presence of No.1 diesel fuel (also marketed as
kerosene, stove oil, or Jet A fuel). No.1 diesel fuel is not a product that was distributed at
service stations. The diesel fuel that is distributed at service stations as a motor fuel is No. 2
diesel. No. 1 diesel is a product that has historically been used as heating oil, particularly up
until the 1930s. Furthermore, this SPH mixture is inconsistent with the composition of SPH
found in MW-6, the presumed source of the Monterey Apartment impacts, which contained 80%
of relatively fresh gasoline and 20% #2 diesel fuel. This mixture is consistent with products
known to have been distributed at the Arnolds Texaco Station.

Concentrations of dissolved hydrocarbons in groundwater at the Monterey Apartments vary
significantly in their composition. Well VP-1, located between the Monterey and Del Roy
buildings, contains higher concentrations of diesel-range hydrocarbons than gasoline-range
hydrocarbons. However, dissolved hydrocarbons in well MW-4, located approximately 15 feet
west (down gradient) of well VP-1, contains primarily gasoline range hydrocarbons. Given the
proximity of wells MW-4 and VP-1 to one another, the presence of diesel range hydrocarbon in
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VP-1 is likely the result of leaks from a heating oil UST. Based on a WDOE drawing entitled
‘Monterey Apartments Vicinity Map’ and adapted from Miller, 1986, well VP-1 is located within a
few feet of a hgating oil tank. Furthermore, SAIC's drawing of the piping for the VES system
installed in 1993, noted that the piping had to be diverted to avoid an "abandoned heating oil
UST” on the north side of the Monterey Apartments immediately adjacent to VP-1 and VP-2
(Figure 18). In the most recent groundwater sampling, wells VP-1 and VP-2 contained a
substantially higher amount of diesel-range hydrocarbons than gasoline-range. The diesel in
well VP-1 is almost certainly the result of leaks from the heating oil UST, diesel in well VP-2
however is probably due to releases from the former Texaco station. Well VP-8, located
approximately 55 feet northeast of well VP-5, also contains higher levels of diesel range than
gasoline range hydrocarbon. Again, the WDOE drawing depicts a second heating oil tank on
the west side of the Queen Anne (now Lindberg) Apartments 25-30 feet north of the southwest
building corner, very close to where VP-8 is located. The diesel range petroleum in this well is
also likely the result of heating oil releases from or overfills of this tank.

5.4 Building Drainage Structure / Preferential Pathways

Several of the investigations performed have focused on the potential role of preferential
pathways in the subsurface migration of hydrocarbons to the Monterey Apartments. Such an
evaluation is significantly complicated due to the geologic conditions present, the age of
development in the area, and the absence of accurate and complete construction records.
Nevertheless, enough information has been obtained to demonstrate that preferential pathways
are critical to understanding the sources and migration of hydrocarbon impacts at this location.
This section discusses some of the available information regarding preferential pathways.

The hydrocarbon vapors identified within the Monterey Apartments are believed to result from
SPH accumulating or collecting in the footing drain system for the building. However, the
construction details of the footing drain system are not well understood. It is believed that the
sump located at the base of the outside stairwell along the northeast portion of the building is
connected to this drainage system (Figure 16). However, less clear is where this drainage
system discharges and how seasonal groundwater fluctuations affect the operation of this

drainage system.
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During 1986, the Seattle-King County Public Health Department placed dye in a stormwater
catch basin on the comer of W. Roy and Queen Anne Avenue North (near the southwest comer
of Unocal, see Figure 7). Two days later, the dye was observed within the apartment drain
sump, which is presumably connected to the footing drains. This strongly suggests that the
footing drain system is directly connected to the storm sewer system and also implies that any
discharges to the storm system could end up within the footing drain around the Monterey
Apartments. This apparent connection, along with the mixture of hydrocarbons found in the
1986 sump SPH sample, indicates that preferential pathways are a factor in the distribution of

hydrocarbons.

A UST (contents unknown) has been noted historically on several drawings located within the
alley north of the apartment building. One drawing (Figure 17) of the piping trench portion of
the groundwater and vapor extraction system installed between the Monterey and Del Roy
Apartments shows an area were the piping was relocated due to an "abandoned UST."

The basement of the Monterey Apartments, at approximately 13 feet bgs, has been identified
as being in contact with shallow groundwater. E&E has hypothesized that seasonal and
storm-related complaints of odors and observations of SPH in wells adjacent to the basement
wells indicate that the basement likely acts as a barrier to west-southwestward migration of
groundwater and SPH when the water table is higher than the basement slab.

Additionally, numerous other known and unknown utilities and other subsurface structures are
located in the area (Figure 7). Many of these are located at depths that will facilitate the
preferential migration or otherwise alter the normal migration of contaminants through the
subsurface.

The occurrences of SPH in the basement and stair well drain sumps and the incidence of
gasoline vapors at the Monterey Apartments during the late 1970;s and through the 1980’s may
also be a result of free-phase and residual SPH within and on top of the groundwater beneath
the apartment building. Seasonal and storm induced fluctuations in groundwater elevation
beneath the apartment building would tend to force any SPH present on the groundwater
surface upward into the more permeable backfill around the stairwell and basement drains and
their associated piping. Ultimately, the SPH would be forced into the drain sumps or piping;
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through seams or cracks, and would accumulate in the drain sumps. Based on the 1999 and
2000 groundwater samplings performed by Farallon, the distribution of SPH in wells on the
Monterey Apartments property is wide spread. This would indicate that preferential pathways -
although perhaps important with regards to vapor infiltration and the presence of SPH in the
drain sumps of the apartment building, are not a primary factor in the transport and occurrences
of SPH at this location.

6.0 ADJACENT AND NEARBY PROPERTIES

Several adjacent and nearby properties have been identified which may be potential
contributors to the petroleum hydrocarbon impacts present beneath the Arnold and Monterey
Apartments properties. This section summarizes present and previous land use histories for
each of the properties identified as potential contributors and discusses environmental
investigations and activities conducted at each of these properties.

6.1 Del Roy Apartments

The Del Roy Apartments are located at 25 West Roy (formerly 628 First Avenue West),
adjacent to and north of Monterey Apartments (Figure 2). The date of original construction for
the apartment building could not be determined. Conversations with Queen Anne historians
place the apartments construction date either just prior to or at the same time as the Monterey
Apartments in 1905. The basement of the apartments has a boiler room on the western side of
the central courtyard. An abandoned heating oil tank (contents unknown) is located in the
central courtyard directly north of the piping installed to connect the groundwater and vapor
extraction system (Figure 18).

6.2  Alvena Vista Apartments

This property is a multi-story apartment building located at 612 First Avenue West, directly
south of the Monterey Apartments (Figure 2). The two buildings are separated by an
asphalt-covered parking lot. No date of original construction could be located. Conversations
with local historians place the date of construction at about the same time as the Monterey
Apartments in 1905. An abandoned heating oil tank (contents unknown) is located along the
southwest of this building.
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6.3 Lindberg Apartments

This property is located at 625 Queen Anne Avenue North, adjacent to and east of the
Monterey Apartments (Figure 2). The building was constructed in 1905 as mixed-use with 24
apartment units and retail spaces that have ranged over the years from restaurants to beauty -
shops. The apartments were originally constructed with a boiler room in the basement. An
abandoned heating oil tank (presumably installed in 1905 along with the boiler) is located along
the western side of the building adjacent to the Monterey Apartments. The storm sewers are
believed to run down the alley shared with the Monterey Apartments. In 1975, a transformer
vault was installed. A 1991 investigation by E&E revealed that one corner of the buildings
basement has no floor and that during an interview with the apartment residents, one resident
complained of frequent gasoline odors within the basement. [E&E, 1991.]

6.4 Unocal Service Station

This property is located at 700 Queen Anne Avenue North. A Union Oil Company (“Unocal")
service station operated at this location from 1922 through 1991 (Figure 2).

6.4.1 Property Ownership

From 1922 -1964 the Unocal property was owned and operated by a W. McKales. In 1964,
Unocal purchased the property and operated a gasoline service station there until December
1991. From 1992 to the present the property has been a vacant lot. The property has recently
been redevelopment as a multistory, mixed-use building with underground parking.

6.4.2 Facility History

e 1922 - 1966: For a forty-year period, the property was occupied by a sales building and
two service islands for fueling connected to five (5) steel gasoline USTs with two
separate sets of product piping.

o July 1966: The facility was reconfigured and relocated to the southeast of the property.

The pre-1966 surface facilities were removed at that time.
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e November 1979: According to Unocal representative, Allen Hallaskhurst, the steel

product and vent piping were replaced with fiberglass piping.

e July 1986: The steel USTs installed in 1966 were replaced with two fiberglass-coated

steel USTs in the same location.

e February 1992: Unocal performed tank and line removal and test pit exploration

activities (Figure 19).

The following six USTs were removed:
-Two 12,000-gallon - stored gasoline;
-One 550-gallon fiberglass-coated steel - stored heating oil;
-One 550-gallon fiberglass-coated steel - stored waste oil;
-One 2,000-gallon steel - contents gasoline/diesel/waste;
-One 4,500-gallon steel filled w/ concrete - contents unknown

Unocal also removed:
-(2) sets of Post-1966 product lines
-(2) sets of Pre-1966 product lines
~(2) hydraulic hoists
-(1) service bay sump

6.4.3 Facility Operations

GeoEngineers' 1989 report identified a subsurface release of unknown size and origin had

occurred sometime in the past.

Unocal also was known for its "Sparkling Clean Service Bays" program, which was achieved by
washing their service bay floors with solvents every night. Unocal averaged approximately 50
gallons/week. The solvent was washed down the bay drains typically connected to the
»sanitary/storm sewer. Evidence of stoddard solvent contamination found at the south
excavation wall of the 4,500-gallon tank further supports the use of cleaning solvents at this

location.
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6.4.4 History of Environmental Activities

e GeoEngineers, 1986 - In a report prepared for Ecology, GeoEngineers concluded that
petroleum hydrocarbon contamination of soil at the Unocal property appeared to be
unrelated to the Arnold Property hydrocarbon contamination. GeoEngineers based this
conclusion on the apparent unweathered nature of the SPH in MW-6 at the Arnold
Property and the absence of SPH in both wells MW-8 (on the Unocal property) and
MW-10 (located downgradient from Unocal on the upgradient portion of the Arnold
Property).

e GeoEngineers, March 9, 1989. GeoEngineers was retained by Unocal to perform a

subsurface contamination study at the Unocal property.

GeoEngineers' services included the installation of four groundwater monitoring wells
(MW-1U through MW-4U) and the collection of soil samples from each well boring
(Figure 28). Soil samples were analyzed for BTEX, TPH and chlorinated solvents from
MW-1U, which was installed adjacent to a waste oil storage UST. The groundwater
wells were surveyed and sampled including well headspace vapor sampling.
GeoEngineers also researched drain and utility locations that could act as potential

conduits for contaminants.

GeoEngineers reported finding 1.5 to 3 feet of silty sand and gravel fill underlain by
native silty sand and silty clay. At locations MW-3U and MW-8, the fill directly overlies
the native silty clay (See Appendix A). Evidence of hydrocarbons in the subsurface was
noted in soil at one and 14 fourteen feet bgs at MW-3U and MW-4U respectively. Depth
to water was reported as 7.4 to 10.7 feet bgs and the groundwater flow direction was
reported being south to southwest. Underground vault tunnels, and utilities in the area
appeared to be four to 10 feet above the water table, with the exception of the sanitary

sewer noted at the depth of the water table fluctuation zone.

e GeoEngineers, June 25, 1992. GeoEngineers was retained by Unocal to observe soil

conditions beneath the property for the potential presence of petroleum-related
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contamination during UST removal activities and test pit explorations and to develop

recommendations for remediation of any contamination encountered.

GeoEngineers' field observations and laboratory testing indicated that the soil contamination at
the property was divided into three areas based on contaminant type. Area 1 - West/Southwest
of the property - primarily contaminated with gasoline. Area 2 - South central part of the
property - contaminated with gasoline and/or stoddard solvent. Area 3 - Eastern part of the
property - contaminated with hydraulic oil, motor oil, diesel and/or stoddard solvent.

GeoEngineers found gasoline-related hydrocarbons in groundwater samples obtained in MW--
3U, MW-4U and MW-8 (1986-DOE Study) at concentrations exceeding MTCA Method A
groundwater cleanup levels. GeoEngineers noted that it is possible that free product and/or
dissolved hydrocarbons in the groundwater extend towards the south and west and may have

migrated along existing utility corridors beneath Queen Anne Avenue North.

GeoEngineers suggested several possible sources for the Stoddard solvent contamination in
Areas 2 & 3 including past service station related-activities at the Unocal propertyand the
former dry cleaning facility at the Orestes Restaurant (formerly Paramount Cleaners) property.

GeoEngineers recommended installing four monitoring wells in the sidewalks bordering the
west and south property boundaries and along the south side of Roy Street to determine the
extent and significance of the sub-surface contamination.

e GeoEngineers, November 15, 1994 - GeoEngineers conducted further investigation at
the Unocal propertyin 1994, which included obtaining groundwater samples from
monitoring wells. GeoEngineers identified free product in Unocal well MW-8 between
September 1993 and September 1994 ranging from 0.54 foot to 2.77 feet. Hydrocarbon
vapor concentrations were found in wells adjacent to the property, some up to 10,000
ppmv. BTEX, gasoline-range, diesel-range and/or heavy oil-range hydrocarbons were
found in the groundwater in wells MW-6U and MW-9U. PCE and TCE concentrations
exceeding MTCA Method A cleanup levels were detected in MW-5U at the eastern edge
of the Unocal property.
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o GeoEngineers, February 17, 1998 - In their report concerning groundwater monitoring
and sampling results from August and November 1997, GeoEngineers stated that free
product was detected in monitoring well MW-7U. Free product was not observed in
other monitoring wells on or adjacent to the Unocal property. Petroleum-related
contaminants were detected at concentrations exceeding MTCA Method A cleanup
levels in the groundwater in all of the wells sampled. PCE and TCE were detected in
MW-5U at concentrations above MTCA Method A cleanup levels. These analytical
results are included in this report as Tables 2 and 3.

e Unocal Letter, December 10, 1998, from Mark Brearley to DOE Project Manager,
Ronald Timm. 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 TPH)

remained along the south and west sides of the property boundary.

e GeoEngineers, March 19, 1999 - Supplemental Remedial Action East Property
Boundary. During routine groundwater monitoring activites on February 4, 1999,
GeoEngineers observed SPH floating on surface water in the NE comer of the property.
The SPH had impacted a significant portion of the ground surface at the Unocal
property and discharged into the storm/sewer catchbasin at the southwest comer of the
property. Based on visual observations and sampling, the soil impacts associated with
this release reached depths of at least 4 feet bgs. GeoEngineers identified two possible
mechanisms for the contaminant releases: 1) subsurface migration of free product from
the vicinity of a subsurface utility vault adjacent to Unocal's eastern property line; and 2)
discharges from a pipe broken in January 1999 on the former Orestes property a few
feet east of Unocal's NE property comer (Figures 19 and 20).

o UTILITY VAULT: Free product was observed in the utility vault near the
Unocal/former Orestes property boundary in January 1999. It is unknown how
long the product was present in the vault. It is also possible that high ground
water and/or surface water conditions produced by heavy rains in December
1998 and January 1999 caused product to overflow the utility vault and release
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petroleum hydrocarbons to the Unocal property sometime before GeoEngineers'
February 1999 field visit. This utility vault was subsequently removed in 1999.

o BROKEN PIPE: A 4-inch steel pipe located directly east of Unocal's eastern
property boundary on the Orestes property was broken during January 1999
activities on the property. Heavily contaminated soil was discovered by
GeoEngineers surrounding the uncapped pipe on February 11, 1999. The origin
of the pipe could not be determined; however, Kleen Environmental, remediation
consultants for the Orestes property, indicated in a letter to Ecology in February
1999 that the pipe was a sewer line from an undetermined source. The broken
pipe was not capped when the pipe was encountered in February 1999. When
the pipe was exposed, field screening indicated that the soil directly surrounding
and beneath the pipe was heavily contaminated. The area was not over-

excavated.

Twenty soil samples were obtained from the sidewalls of the eastern property line remedial
excavation. Concentrations of gas, diesel and/or lube oil-range hydrocarbons were greater
than the MTCA Method A cleanup levels in six samples from the eastern, southern and western
walls (Figure 21). Unocal instructed GeoEngineers to terminate further excavation to the south
and west. The contents of the catchbasin in the SW comer of the Unocal property contained
31,700 ppm TPH-G; 807,000 ppm diesel; and 31,900 ppm lube oils. The basin was pumped
out on February 10, 1999.

GeoEngineers concluded that the petroleum and VOC contaminants discovered on the Unocal
property in February 1999 did not resemble the residual contaminant that remained in 1993 and
1998 in the sidewalk excavation adjacent to the Unocalproperty. Some of the VOCs detected in
the February 1999 samples from the Unocal property match VOCs detected in samples from
the former Orestes property in 1998 and 1999, specifically 1,2,4-trimethylbenzene detected in

the southwest catchbasin sample.

¢ GeoEngineers, October 13, 1999 - August 1999 Off-Site Explorations and May and
September 1999 Groundwater Monitoring. On August 28, 1999, three additional
monitoring wells (MW-10U, MW-11U, and MW-12U) were completed to evaluate
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subsurface conditions between the Unocal property and existing monitoring well
MW-7U. The objective of the assessment was to further evaluate the source of product
in monitoring well MW-7U. Two of these wells were located in the southern sidewalk of
the Unocal property along Roy Street. The third well was located in the middle of Roy
Street (Figures 22 and 23). The contaminated soil in Roy Street extended from the
unsaturated zone beginning at about 7.5 feet bgs, to the upper portion of the saturated
zone (14 to 16.5 feet bgs). Contaminants identified were primarily petroleum

hydrocarbons and non-chlorinated VOCs.

Groundwater monitoring showed continued free product in MW-7U (0.66 feet).
Dissolved lead above MTCA cleanup levels was in MW-8U. Several non-chlorinated
VOCs were found in MW-6U and other surrounding wells. Unocal subsequently

decommissioned MW-8.

GeoEngineers, February 5, 2001 - Off-Site Explorations Marqueen Property. In
August 2000 Geoengineers installed a passive LNAPL skimmer in monitoring well MW-
7U located in the Roy Street right-of-way. This skimmer reportedly was initially
successful in recovering LNAPL, however recovery rates quickly diminished. It is not

known if this skimmer is still in place or if it has been removed.

On September 5, 6 and 8, 2000, Geoengineers monitored the completion of nine soil
borings (MQ-1 through MQ-9) (Figures 22 and 24). One-inch pre-packed monitoring
wells were installed in four of the nine borings (MQ-2 through MQ-5). Soil and
groundwater samples were collected and analyzed from each boring and well.
Groundwater was observed in each of the four wells at depths ranging from 18 to 21
feet bgs. Gasoline range hydrocarbons, ethylbenzene and xylenes were detected at
concentrations exceeding MTCA method A cleanup levels in samples collected from soil
borings MQ-1, MQ-2, MQ-3, MQ-5 and MQ-7 through MQ-9 at depths ranging between
16 and 22 feet below the grade of Roy Street. Boring MQ-4 and MQ-6 completed inside
the Marqueen garage were free of both gasoline range and BTEX impacts.
Groundwater samples collected from wells MQ-2 through MW-5 and from discrete
groundwater samples collected from MQ-6 and MQ-8 on September 8, 2000 contained
one or more of the BTEX compounds and/or gasoline- and diesel range hydrocarbons at
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6.5

concentrations exceeding MTCA Method A cleanup levels. Geoengineers concluded
that the Unocal property was the most likely source of gasoline contaminated soil and
groundwater detected beneath Roy Street and the northwest portion of the Marqueen
property. Chlorinated VOCs (PCE, TCE and VC) were also detected in groundwater
samples collected form MQ-4, MQ-5, MQ-6 and MQ-9. Based on groundwater flow
direction the most likely source of these chlorinated VOCs is the former dry cleaning
property located east of the Unocal property.

Paramount Dry Cleaners (a/k/a Orestes)

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 25).

6.5.1

Property Ownership and Facility History

1944 - 1953: In 1944, Clyde Cleaners was established as a laundry and dry cleaning
business. In 1946, Clyde Cleaners added a cleaning plant. This building had a boiler
room with an underground tank space on the western edge of the property adjacent to
the Unocal station. In 1951, a retaining wall and a building addition consisting of five
garage bays was added along the northern property boundary.

1953 - 1973: In 1953, Paramount Cleaners was established as a self-service laundry
and dry cleaning business. That same year, Paramount added a boiler room and
installed one 4,000-gallon underground storage tank. In 1954 a second addition to the
existing building was made. In 1964, a hot water boiler and burner were installed.

1974 - 1983: The property was occupied by a retail plant store.

1983 - January 1997: The property was occupied by a series of restaurants. Orestes
Restaurant was the last to occupy the propertyin January of 1997. The owners of the
property, Roy Street Holdings, Inc./Motion Financial Management Group, demolished
the restaurant in November 1997.
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e February 1997 - 1999: 80% of the property was bare ground, while asphalt parking
covered the remaining 20%.

e May 2000: Motion Financial Management, Ltd. constructed a four-story mixed use

building on the property.

6.5.2 History of Environmental Activities

e 1995 - 1996: Clayton Environmental Consultants conducted a Phase | Site Assessment
and a series of soil and groundwater quality studies. Results from their subsurface
investigation indicated that soil and groundwater were contaminated with petroleum and
chlorinated hydrocarbons (HVOCs). Chlorinated solvents and petroleum hydrocarbons
were detected in shallow groundwater located approximately 7-12 feet bgs at
concentrations above MTCA Method A cleanup levels. The investigation also indicated
that a 4,000-gallon UST used to store dry cleaning chemicals was located on the
property, but its location was not known.

e December 1997 - March 1998: Quality Environmental Services Team, Inc. (QUEST)
removed one 4,000-gallon steel PS-300 oil UST; one 860-gallon steel mineral spirits
UST; one 175-gallon; and one 200-gallon vessel containing mostly water and product
(type unknown). QUEST identified and removed subsurface piping that extended
between the former 4,000-gallon and 860-gallon tanks (Figure 26). Soil samples
collected in various UST and vessel excavations contained concentrations of petroleum
hydrocarbons and chlorinated hydrocarbons that exceeded MTCA cleanup levels.

e March 23, 1998: The Seattle Fire Department investigated the locaton and notified
Ecology after receiving several calls from citizens about strong odors emanating from

the property.

e March 24 - 27, 1998: QUEST worked with Ecology and the Puget Sound Air Pollution
Control Agency (PSAPCA) to respond to the spill. A PSAPCA inspector noted the tank
pit was full of a brownish water; and then had to leave the area because of the Level 2-3
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petroleum-solvent exposure; and Ecology noted that there were "environmental and

public health issues resulting from this release."

e August 1998: Kleen Environmental Technologies (Kleen), at the request of Motion
Financial Management Group, conducted a supplemental investigation at this property.
The purpose of the investigation was to fill in data gaps associated with the geology and
subsurface soil quality at the property, and develop a cleanup action plan. At this time,
Motion Financial Management Group petitioned Ecology to enter its Voluntary Cleanup
Action Technical Assistance program. Kleen's investigation indicated that contaminated
soil was predominately confined to the western third of the property from the surface to
approximately 10- 15 feet bgs, and was associated with the former electrical vault, the
two former chlorinated solvent vessels, and the former 860-gallon mineral spirits UST
(Figure 26). Petroleum hydrocarbon concentrations in the soil ranged from 109 pprn to
10,619 ppm, and kerosene was also identified. Chlorinated hydrocarbons in the soil
were less than MTCA Method B soil cleanup standards.

¢ February 1999 Draft Cleanup Report: In January 1999, Kleen conducted a remedial
excavation at the property that consisted of excavating five test pits on the west half of
the propertyand removing a utility vault on the western edge of the property (Figure 26).
Free product was observed floating on the groundwater in the utility vault excavation.
Kleen’s reports do not document sampling the floating product. During the excavation,
Kieen broke a pipe that they believed was a sewer line from an undetermined source,
and reported it to Ecology.

A total of 829 tons of contaminated soil was removed from the property. Concentrations of
petroleum hydrocarbons and HVOCs exceeding MTCA Method A cleanup levels remain in
the soil along the west and south property boundaries. An impermeable geo-membrane
liner, approximately 125 feet long, was placed along the west wall of the excavation, before
the excavation was backfilled. Kleen recommended no further soil cleanup action at the
property; and concluded that future development would improve groundwater quality
underlying the property because the development would function as a cap, preventing
infiltration of rainwater and the migration of soluble petroleum and chlorinated hydrocarbons

remaining in the soil.
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e March 1, 1999: Ecology issued a No Further Action letter to the property owners.

e January 11, 2000: Seattle Fire Department issued a temporary permit to remove one
675-gallon heating oil tank.

e June 2000: Seattle Fire Department issued a temporary permit to remove one

800-gallon fuel oil tank.

6.6 Marqueen Apartments and Garage (a/k/a Marqueen Hotel)

This property is located at 10 Mercer St., (formerly 600 Queen Anne Ave. North). It is currently
a mixed-use building with a hotel, retail space, and an underground parking garage (Figure 26).
In the past, this property has been used as an engineering school, a garage, an apartment
building and a public garage.

6.6.1 History of Environmental Activities

e RZA AGRA, Inc, October 11, 1993 - Underground Storage Tank Removal Summary
Report. Diamond Parking hired RZA AGRA to observe UST removal and excavation
procedures and perform sampling to evaluate whether or not petroleum hydrocarbons
were present in the soils in the immediate area of the tank excavation. From August 16
to September 3, 1993, Meridian Construction removed three steel USTs one
1,200-gallon gasoline tank; one 2,000-gallon gasoline tank; and one 2,000-gallon
heating oil tank. According to information provided by Diamond Parking, the heating oil
tank was used for the adjacent hotel. The 1,200-gallon UST was suspected of also
being a heating oil tank; and the 2,000-gallon gasoline tank was an undocumented tank.
Upon inspection, the USTs appeared to be in poor condition, with pitting and corrosion
evident. The heating oil tank contained several <1/4" holes. All three USTs contained a
mixture of product and water. Soils surrounding each of the USTs exhibited petroleum
hydrocarbon staining, distinct petroleum hydrocarbon odors, and other indicators of
petroleum impact. Approximately 200 cubic yards of impacted soils were removed from
the excavation, although impacted soil beneath the foundation of the parking garage
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was left in place. Petroleum impacted soils in this area were contained within a zone
one to two feet thick, extending the length of the excavation. Soils encountered during
the excavation consisted of four feet of silty sand fill, which contained construction
debris such as concrete blocks. The soil was underiain by six feet of sandy silt, which
formed the west wall of the excavation. A soil sample was not taken from the east wall
of the excavation for the heating oil tank because the UST extended beneath an existing
driveway along Mercer Street. This area was not over-excavated for the same reason.
Concentrations of gasoline-range hydrocarbons in the impacted soil ranged from 2,500
ppm to 12,000 ppm. c

AGRA Earth & Environmental, Inc., March 3, 1999 - AGRA, consultants for the Marqueen
Hotel, conducted a file review of WDOE's Unocal property files and concluded in a letter to
Ecology (AGRA. March 3, 1999) that Unocal was the most likely source of the free product
found in monitoring well MW-7U and on the Marqueen property.

7.0 OCCURRENCE AND DISTRIBUTION OF CONTAMINANTS

71 Introduction

This section describes the contaminants detected in soil and groundwater on and beneath the
Arnold and Monterey Apartments properties. All of the data regarding the occurrence and
distribution of contaminants at these locations was obtained from soil borings and groundwater
sampling performed by others over the last twelve years. Samples from two different media
(soil and groundwater) have been collected and analyzed for various constituents. No ambient
or indoor air samples have been collected at either of these properties, and no evaluation of
ambient or indoor air quality has been performed.

7.2  Soil

Data regarding the location and magnitude of petroleum hydrocarbon impacts to soils at the
Arnold and Monterey Apartments properties is principally based on information contained in the
“Report of Hydrogeologic Services, Subsurface Fuel Contamination Problem” based on work
performed by GeoEngineers, Inc. in 1986. The data presented in this report was collected
during the installation of nine monitoring wells (MW-2 through MW-10) by GeoEngineers in
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1986. This report is incomplete in that it does not contain soil analytical results for any of the
soil samples collected. The GeoEngineers report does however describe the presence of odor
and/or visual signs of hydrocarbon-contamination in soil samples recovered during the
installation of monitoring wells MW-2, and MW-4 through MW-9.

The few records available from the remedial excavation are in the form of field notes and logs.
These field notes indicate that gasoline- and diesel-impacted soils were apparently identified
within much of the 1993 excavation. The highest concentrations of soil impacts were identified
in the eastern portion of the excavation, in the vicinity of the eastern dispenser island.
Substantial soil staining was observed from shallow soils down to 11-12 feet bgs and around
the UST fill pipes. This suggests that the impacts are the result of leaks from product piping
and/or dispensers and possibly tank overfills. This is also consistent with the observations of
an ongoing leak from the turbine above the diesel UST. Based on the high concentrations of
benzene relative to remaining aromatic compounds in groundwater, the gasoline impacts
appeared to be relatively unweathered. This suggests that the gasoline impacts may be the

result of a fairly recent release(s).

7.3  Soil Vapor

Soil vapor data was collected by Ecology and Environment, Inc. (E&E) in 1991 during a survey
performed for the Department of Ecology in an effort to identify the source of the petroleum
impacting the Monterey Apartments. During this investigation, E&E installed 25 geoprobe
sampling points and collected soil vapor data from 25 locations distributed in a two-block radius
around the apartment building (see Figure 6). Soil gas data was analyzed for BTEX and
volatile TPH. The result of this investigation indicated that volatile TPH concentrations in soil
gas extended from the Arnold property westerly across 1%t Avenue West and potentially as far
west as 2™ Avenue West (see Figure 27). Soil gas samples collected from the Unocal property
and from the Marqueen property indicate the presence of a soil gas plume originating from the
Unocal property. This plume does not appear to intercept or commingle with the plume

originating from the Arnold property.
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7.4 Groundwater

Beginning in 1986 with the installation of monitoring wells MW-2 through MW-10, groundwater
quality beneath both the Arnold property and the Monterey Apartments property has been
routinely assessed. Two of these groundwater monitoring wells (MW-6 and MW-9) installed in
1986 have contained or continue to contain SPH. MW-6, located in the southwest comer of the
Arnold property, contained approximately 2 feet of SPH when first installed. The SPH was
observed to be "clear and fresh", and a sample of this SPH collected in 1986 contained 80%
unweathered gasoline and 20% #2 diesel fuel. Well MW-9, located northwest of the north
dispenser island, has intermittently contained SPH. Farallon Consulting collected the most
recent groundwater sampling data in June 2000. During that sampling event, separate phase
hydrocarbon was observed in monitoring wells MW-6 on the Arnold property and VP-6 on the
Monterey Apartments property (see Figure 28).

Dissolved phase petroleum hydrocarbons were present in all of the wells sampled, and with the
exception of well MW-10 in the northeast corner of the Arnold property, the concentrations of
TPH-G, TPH-D, benzene and one or more of the BTEX compounds exceeded MTCA Method A

cleanup levels.

No groundwater data has been collected west of wells MW-4 and VP-7. Due to the benzene in
both of these wells, additional wells should be installed both west and southwest of the
Monterey Apartments so that groundwater quality down gradient of this location can be further
assessed.

7.5  Ambient Air

No ambient air sampling has been performed and no ambient air data has been collected from
either the Arnolds or Monterey Apartments properties.

7.6 Indoor Air

A soil vapor study, performed by E&E in 1990, indicated the presence of volatile TPH in shallow
soil gas samples collected from the Monterey Apartment property. The concentration contour
map produced by E&E depicting volatile TPH soil gas distributions further supports the
presence of volatile hydrocarbon vapors beneath the Monterey Apartments (Figure 27). As a
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result, the indoor air quality in the basement of the Monterey apartments may have been
impacted. The extent of this impact will be evaluated as part of the supplemental investigative

actions proposed later in this report.

7.7  Data Gaps

Due to the limited amount of soil data from previous investigative and remedial activities
performed at both the Arnold and Monterey Apartments properties, additional soil borings
should be performed at both these locations to fully characterize the petroleum impacts
presumed to be present. The nature and distribution of petroleum hydrocarbons potentially
present in groundwater north, west and southwest of the Monterey Apartments Property also
warrants further evaluation. Currently neither the vertical nor lateral extent of petroleum
hydrocarbon impacts to soil and groundwater at and beneath either the Del Roy or Alvena Vista
Apartments or west of 1 Avenue West has been sufficiently explored. The magnitude and
extent of potential hydrocarbon impacts to both ambient and/or indoor air at this location

warrants further assessment.

8.0 TRANSPORT MECHANISMS AND IMPACTED MEDIA

8.1 Introduction

This section describes the route of transport for contaminants detected in soil and groundwater
beneath the Arnold and Monterey Apartments properties. Also discussed are the probable
routes of petroleum hydrocarbon transport in soil vapor and ambient air. Information regarding
transport of petroleum hydrocarbon at these locations is based on the compounds present and
known and accepted factors influencing the migration of these compounds in soil, water and air.
For the purpose of this report, any media containing or conveying petroleum hydrocarbon
constituents at concentrations exceeding MTCA Method A cleanup levels will be considered
impacted. This is not meant to imply that analytical results verifying MTCA Method A
excedences have been obtained, but rather that the potential exist for impact to the medium is

present.

8.2 Soil

Gasoline- and diesel-impacted soils were encountered within much of the 1993 excavation.
The highest concentrations of soil impacts were identified in the vicinity of the eastern dispenser
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island. Substantial soil staining was observed from shallow soils down to 11-12 feet bgs, and in
soils around the UST fill pipes. This suggests that the impacts are the result of both leaks from
product piping and/or dispensers and potentially from tank overfills. During the December 1999
and June 2000 groundwater sampling events, SPH was observed in wells MW-6, VP-1, VP-4,
VP-6 and RW-4. The presence of SPH in these wells indicates that the volume of petroleum
released was sufficient to produce a light non-aqueous phase liquid (LNAPL) capable of bulk
fluid movement through both the unsaturated and saturated soils. This LNAPL layer appears to
be have migrated westerly from the original point of release (assumed to be in the area of the
eastern fuel dispenser island on the Arnold property) towards the Monterey Apartments.
Vertical movement of LNAPL within the soil stratum would have been arrested at the static
groundwater depth, at which point convective and advective forces would control the lateral
extent of LNAPL dispersion. Various estimates have been proposed regarding the volume of
petroleum hydrocarbon released to the soils at this location. These estimates appear to be
based on the uniform dispersion of LNAPL in homogenous media, an assumption which,
although conservative with regard to potential magnitude is inappropriate. A more likely
scenario for the movement of LNAPL at this location incorporates both uniform dispersion of
LNAPL on the groundwater surface and preferential migration in or along utility trenches or
backfill materials with greater porosity and permeability then the native silty sands and till.

Although soil analytical results are not available for review, the presence of SPH in wells VP-1,
VP-4 and VP-6 on the Monterey Apartments property indicates that soils at these three wells
have been (at least in part) impacted by separate phase petroleum hydrocarbons, however the
vertical and lateral extent of these impacts is presently unclear. LNAPL mobility is almost
certainly influenced by the higher permeability sand layers interbedded in the glacial till, silts .
and clay beneath both properties. This sand layer, as described in Section 3.7, is laterally
intermittent and discontinuous thus producing the capacity for LNAPL to reside at various
unrelated locations.

Regardless of which transport processes are most influential, the presence of SPH in these
three wells indicates that both the saturated and unsaturated soils beneath the Arnold property,
the Montefey Apartments and possibly other adjacent properties have been impacted by both
separate and dissolved phase petroleum hydrocarbons. The total volume and disposition of the
soil removed from the Arnold property during the 1993 remedial excavation is not well
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documented, but it has been suggested that these soils were returned to the excavation
following tank and product line removal. Because the current condition of these soils is
unknown, soils near the Monterey Apartments should be considered impacted until further
investigation can demonstrate otherwise. Section 10 discusses further investigative actions

proposed for this location.

8.3 Groundwater

Dissolved concentrations of gasoline, diesel and BTEX exceeding the MTCA Method A cleanup
levels have been observed in all but one of the wells (MW-10) present on these properties.
Migration of these dissolved constituents in ground water is primarily driven by advective
groundwater transport toward the west-southwest at an average gradient of 0.05 ft/ft. No
information regarding soil organic carbon content (Foc) has been collected, so retarded
constituent transport velocities can only be estimated. Since benzene is typically the first of the
BTEX compounds to be detected in down gradient receptors we have chosen to use it as a
basis for estimating a conservative hydrocarbon transport rate. Using a hydraulic conductivity
of 5.0E-5 ft/sec or 4.32 ft/day (as reported by E&E), an effective porosity of 0.35 (typical for
alluvial deposits) and an average hydraulic gradient of 0.05 ft/ft (based on historic groundwater
elevation data from wells in the area) the groundwater flow velocity is estimated at 0.617 ft/day.
Using the Koc value from MTCA for benzene (62ml/g) and the prescribed Foc from MTCA
(0.001 g soil organic per g soil) and a bulk density of 1.6 gm/cc (common for alluvial soils), the
retarded velocity for benzene in groundwater becomes 0.48 ft/day. The potential for dissolved
phase petroleum hydrocarbon impacts groundwater down-gradient of the Arnold and Monterey
Apartments properties must be further explored. Section 10 outlines further sampling actions to
be performed with regards to better defining the extent of groundwater impacts present.

8.4 Ambient Air

No ambient air data has been collected in this general area, however as will be discussed in the
next section, the primary transport route to ambient air for the volatile constituents presents
would be through volatilization from soil or groundwater. Because the area is largely covered
by buildings, pavement, concrete and other forms of surface capping, the likelihood that
ambient air has been impacted as a result of the petroleum compounds released to soil and
groundwater is minimal. Section 10 contains a discussion of further investigative actions
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proposed to address potential ambient air impacts. These actions include directly sampling
ambient air or possibly sampling shallow soil gas to determine if ambient air is an impacted

media of concern.

8.5 Indoor Air

Like ambient air, no indoor air data has been collected at the Arnold’s property or at the
Monterey Apartments property either, however as will be discussed in the next section, the
primary transport route to indoor air for the volatile constituents presents would be through
volatilization from soil or groundwater to enclosed building spaces. Because many of the
buildings in this area were constructed without means to seal the enclosed space from the
" intrusion of soil vapor, indoor air is a media, which warrants further investigation. In addition to
the intrusion of soil gas to the indoor spaces, the presence of floor drains and sumps in the
floor and foundations of the Monterey Apartments has resulted in gasoline vapors, and could
likely be acting as a conduit for intrusion of soil gas vapors. For these reasons, indoor air will
be considered an impacted media until such time as further testing can be performed. Section
10 contains a discussion of further investigative actions proposed to address indoor air
intrusion. These actions may include sampling the indoor air of the Monterey Apartments to
determine if volatile hydrocarbon compounds are present, or performing soil or soil gas
sampling beneath the Monterey Apartments.

9.0 EXPOSURE PATHWAYS AND POTENTIAL RISKS

9.1 Introduction

A preliminary identification of potential human exposure provides much needed information and
involves the identification of (1) media of concern, (2) areas of concern (i.e., general locations
of the media to be sampled), (3) types of chemicals expected at the location, and (4) potential
routes of contaminant transport through the environment (e.g., inter-media transfer, food chain).
This section provides general information on the preliminary identification of potential human
exposure pathways, and which of these pathways may pose a risk to human health and the

environment.
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9.2 Sail

Soil represents a medium of direct contact exposure and often is the main source of
contaminants released into other media. Some of the potential exposure pathways resulting

from the presence of the petroleum hydrocarbons released to soils are-

o Exposure of construction workers through dermal contact

¢ Incidental ingestion of petroleum contaminated dust and particulates.

Potential exposure of construction workers is typically mitigated through the use of appropriate
institutional and engineered controls. Incidental ingestion of dust and particulates is less likely
since most of the soils, which have or may have been contaminated by petroleum
hydrocarbons, are subsurface. Because the majority of the properties in this area arel covered
by asphalt and concrete surface seals this exposure route has been eliminated. Impacted soil
may however, pose a significant source of vapor to ambient and indoor air and act as a source
for petroleum leaching to groundwater.

9.3 Groundwater

Based on groundwater samples collected in June 2000 by Farallon Consultants, total petroleum
hydrocarbons as gasoline and diesel along with BTEX compounds are present in groundwater
beneath both the Arnold and Monterey Apartments properties. Possible routes of exposure to
this petroleum hydrocarbon contaminated groundwater include dermal exposure and direct
ingestion, however neither of these two exposure routes is present. Groundwater from the area
around the Arnold’s property is not known to discharge to nearby surface receptors and a water
well search, performed by GeoEngineers for Unocal, did not identify any drinking water wells
within a one-half mile radius of the adjacent Unocal property. Furthermore, the shallow perched
groundwater present within the Queen Anne district contains high concentrations of dissolved
salts, ferrous iron, calcium and magnesium (hardness ions), in addition to elevated numbers of
both total heterotrophic and coil form bacteria. Subsequently, the groundwater in this area
would not qualify as potable regardiess of the dissolved petroleum hydrocarbons present.
Based on the pertinent area conditions, groundwater does not appear to present a human
health risk. Groundwater impacts may however be responsible for ambient and indoor air
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impacts. Due to the lack of current soil data, none of these potential pathways can presently be
evaluated.

9.4 Ambient Air

Volatilization of contaminants located in subsurface soils and in groundwater, and the
subsequent mass transport of these vapors to the ambient air can constitute a potential
inhalation exposure pathway. The magnitude of risk associated with this pathway is determined
by a number of physical and chemical processes. Vapor flux rate from the soil, soil and
grqundwater temperatures, wind speeds and directions, the location of individuals and
populations which may serve as receptors and the duration of exposure are just a few of the
physical and location-specific factors which contribute to the degree of risk posed by this
pathway. Attempting to model the risks associated with this pathway is extremely difficult. In
most cases, ambient air sampling is first performed to determine if this pathway is of potential
concern prior to further risk assessment. Due to the complexities involved, this pathway and
any potential risks resulting from it may be further assessed through, either ambient air

sampling or shallow soil gas sampling.

9.5 Indoor Air

Volatilization of contaminants located in subsurface soils and in groundwater, and the
subsequent mass transport of these vapors into adjacent indoor spaces can constitute a
potential inhalation exposure pathway, which must be evaluated when preparing risk
assessments.

To assist with these types of assessments, Johnson and Ettinger (1991) created several
models which incorporate both convective and diffusive mechanisms for estimating the
transport of contaminant vapors originating from subsurface soils or groundwater into indoor
spaces located directly above the source of contamination. Inputs to these models include
chemical properties of the contaminant, saturated and unsaturated zone soil properties, and
structural properties of the building. These models then produce either a risk-based soil or
groundwater concentration, or an estimate of the actual incremental risk associated with an
initial contaminant concentration. That is, the model will back-calculate an "acceptable" soil or
groundwater concentration given a pre-defined risk level (i.e., target risk level or target hazard
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quotient), or the model may be used to forward-calculate an incremental cancer risk or hazard
quotient based on an initial soil or groundwater concentration.

Delta proposes utilizing the Johnson and Ettinger model to further assess the potential for
indoor air intrusion into surrounding buildings in this area. Two media (soil and groundwater)
~ will be evaluated using the model, and benzene will be used as the chemical hazard modeled.
Benzene will be chosen due to its high vapor pressure and high carcinogenicity potency factor.
For these two reasons, benzene is expected to produce the most conservative (i.e. lowest
acceptable permissible exposure limit) of the hydrocarbon compounds present. Data collected
during the groundwater and soil sampling tasks mentioned in sections 8.2 and 8.3 will be used
for this modeling. This data in addition to the physical soil properties analyses mentioned in
Section 8.3 will be used to calculate the concentration of petroleum hydrocarbons in soil and
groundwater, which will be protective of indoor air.

9.6 Data Gaps

The following data gaps regarding potential exposure pathways and the risks they pose have
been identified and require further assessment:

e Again, due to the lack of available soil data, none of the pathways involving soil as a
source of vapor impacts to ambient or indoor air or as a source of groundwater
contamination could be evaluated. Additional soil borings and soil analytical data are
required.

e No soil property data is known to have been collected from any of the potentially
impacted properties in this area. In order to better model both ambient and indoor air
intrusion risks posed by the contaminants present, soil properties data; specifically air
permeability, fraction organic carbon and total and effective porosity should be collected.

e Groundwater quality data from down gradient locations is required, before further
assessment of the potential risks posed to surrounding properties and buildings can be

assessed.
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10.0 SUPPLEMENTAL INVESTIGATIONS

10.1 Introduction

This section describes investigative actions required to characterize the vertical and lateral
extent of gasoline and diesel petroleum hydrocarbons is soil and groundwater beneath both the
Arnold’s and Monterey Apartments properties and several adjacent locations, and to further
evaluated the potential risk these petroleum hydrocarbons may pose to human health and the
environment. To accomplish these tasks, Delta proposes the following additional field
investigations and data collection efforts.

10.2 Synoptic Groundwater Sampling

In June 2000, Farallon sampled 12 of the monitoring wells distributed between both the Arnold
and Monterey Apartments properties and collected groundwater samples from ten of these (two
of the wells samples contained SPH, therefore no samples were collected). These ten samples
were analyzed for total petroleum hydrocarbons as gasoline and as diesel, total dissolved lead
and for the BTEX compounds. Select samples were also evaluated for the presence of
chlorinated volatile organic compounds, dissolved iron, manganese, nitrate, sulfate and oxygen.

Groundwater quality at this location has not been evaluated since that time.

Delta Environmental proposes gauging and sampling 18 monitoring wells (VP-1, VP-2, VP-3
[MW-2], VP-4, VP-5 [MW-5], VP-6, VP-7 [MW-3], VP-8 [MW-7], MW-4, MW-6, MW-10, MW-11
RW-2, RW-3, RW-4 and RW-5. These wells are located on the Arnold, Monterey Apartments
properties and at the southeast corner of the 18 Mercer Street building (Figure 28).

Prior to purging and sampling these monitoring wells, the depth to water in each well will be
measured with respect to the top of the well casing to the nearest 0.01-foot. Depth to water
and SPH thickness (if present) will be determined using an electronic interface probe.

Prior to groundwater sample collection, three casing volumes of groundwater will be purged
from each monitoring well using a disposable bailer. Groundwater samples will be collected by
bailer for from each of the wells indicated above. Groundwater samples will be analyzed for
Benzene, Toluene, Ethyl benzene, and Xylenes (BTEX compounds) by EPA Method 8021b,
Total Petroleum Hydrocarbons as Gasoline (TPH-G) by Northwest Method NWTPH-g, and for
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Total Petroleum Hydrocarbons as Diesel (TPH-D) by Northwest Method NWTPH-d with silica
gel acid cleanup. A groundwater sample from each well sampled will also be analyzed for
dissolved lead using EPA 6000/7000 series methods.

In addition to the analyses listed above, selected groundwater samples will also be collected for
the following analysis, most of which are required by MTCA and listed in Table 830-1.

e EPA Method 8260b — This analysis will be used to assess the presence and
concentration of halogenated compounds, fuel additives and blending compounds,
naphthalene’s, and several of the principle fuel oxygenates known to be present in
gasoline distributed in Washington State.

e Carcinogenic Poly Aromatic Hydrocarbons (cPAHs), and Semivolatile Organic
Compounds (SVOCs) will be quantified by EPA Method 8270c.

e Select groundwater samples will be collected and submitted for analysis of the eight
principle metals listed in the Resource Conservation and Recovery Act (RCRA). This
procedure is used to detect and quantify the concentration of the principle heavy metals
known to constitute environmental concerns. Although this analysis is not specifically
required by MTCA, several of the RCRA listed metals have previously been detected in
groundwater from this area at concentrations exceeding MTCA Method A cleanup
levels. For this reason, additional analyses will be performed to determine the nature

and extent of these exceedences.

10.3 Soil Borings and Monitoring Well Installations

Following the results from the groundwater sampling listed above, Delta Environmental
Consultants will subcontract the drilling of up to 12 soil borings and complete as many as 8 of
these borings as groundwater monitoring wells (Figure 29). Each soil boring will be drilled to a
total depth of 35 feet below grade, using a hollow-stem auger drill rig. During drilling and well
installation, a Delta Environmental engineer using the Unified Soil Classification System will log
each well boring and collect soil samples from a split-spoon sampler driven ahead of the hollow
stem auger flights. Soil samples will be collected from each boring at 5-foot intervals to the
total depth explored. Soil from each sampled interval will be field screened for the presence of
hydrocarbons using a photo-ionization detector (PID) with a 10.0 electron volt (eV) lamp. The
results of this field screening will be recorded on the soil boring logs and be used to select
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which samples will be submitted for laboratory analysis. At a minimum, one soil sample from
the capillary fringe or vadose zone will be collected and submitted for laboratory analysis. Soil
samples preserved for analysis will be retained in laboratory-supplied glass jars with Teflon®
lined lids. Soil samples will be analyzed for Benzene, Toluene, Ethyl benzene, and Xylenes
(BTEX compounds) by EPA Method 8021b, Total Petroleum Hydrocarbons as Gasoline (TPH-
G) by Northwest Method NWTPH-g, and for Total Petroleum Hydrocarbons as Diesel (TPH-D)
by Northwest Method NWTPH-d with silica gel acid cleanup. A soil sample from the capillary
fringe soils in each boring will also be analyzed for total lead using EPA 6000/7000 series
methods. Soil samples from selected locations and sampling depths will also be submitted for
Semi-Volatile Organic Compounds (SVOCs) analysis by EPA Method 8270c and for Extractable
Petroleum Hydrocarbons (EPH) and Volatile Petroleum Hydrocarbons (VPH) analysis using the
WDOE interim TPH methods.

In addition to the analyses listed above, soil samples from selected locations and intervals will
also be collected for the following physical properties analysis.

e Fraction Organic Carbon (FOC) by ASTM D-2974

e Bulk density by ASTM D-2937

e Specific gravity by ASTM D-854

e Total and effective porosity according to the method described in Freeze and Cherry,
1979 (Groundwater)

¢ Moisture content by ASTM D-2216

e Saturated hydraulic conductivity by one of the following methods — ASTM D-2434 or
ASTM D-5084

e Air permeability by SSSA 48 / ASTM D-4525

These analyses will allow more accurate soil vapor intrusion modeling to be performed and soil
and groundwater concentrations protective of indoor air to be determined.
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10.4 Ambient Air Assessment

In order to further assees the potential risk to both ambient and indoor air posed by petroleum
hydrocarbons in soil and groundwater beneath the Arnold’s and Monterey Apartments
properties, Delta proposes either-

1. Collecting ambient and indoor air samples using lab supplied pre-evacuated 1-liter
summa canisters fitted with fixed orifice sample nozzles, or
2. Collecting shallow soil gas samples using a geoprobe soil-gas sampling apparatus and

summa canisters.

Ambient air or shallow soil gas samples will be collected from the 1) Southwest corner (within
the treatment system compound) of the Arnolds property, and from 2) Northeast corner of the
intersection of West Roy Street and Queen Anne Avenue North (Background sampling
location).

Canisters used to collect ambient air samples will be fitted with Teflon tubing set to collect air
samples from 4.5 to 5.5 feet above ground level (i.e. breathing zone height). These Canisters
will be set to collect a 1-liter volume over an eight-hour sampling period. Canisters used to
collect soil gas will be set to collect a 1-liter volume of soil gas over a 15-minute period.

Following sample collection the each canister will be transported under chain of custody to a
chevron approved analytical laboratory for volatile hydrocarbons analysis by EPA Test Method
TO-14.

10.5 Indoor Air Assessment

Delta proposes further assessment of indoor air quality within the Monterey Apartments by one
of the two following methods.

1. Directly sampling indoor air using lab supplied pre-evacuated 1-liter summa canisters
fitted with fixed orifice sample nozzles. The canisters are designed to collect indoor air
samples over an eight hour period. Three samples will be collected from the soil directly
below the basement floor of the Monterey Apartments building.
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2. Collecting soil or soil vapor ‘from directly below the basement floorof the Monterey
Apartments building using an angled geoprobe or by hand driven soil gas probes.
Samples would be collected from beneath the building in the vicinity of well VP-6, and

from beneath the central and eastern portions of the buildings footprint.

A total of three indoor air samples or three soil gas samples in all will be collected using lab
supplied pre-evacuated 1-liter summa canisters fitted with fixed orifice sample nozzles. The
orifice size of the sampling nozzle will be set to collect the full volume of the summa canister
over an eight-hour sampling period from interior locations or a 15-minute period from soil gas
probes.

Following sample collection, each canister will be transported under chain of custody to a
Chevron approved analytical laboratory for volatile hydrocarbons analysis by EPA Test Method
TO-14.

11.0 SCHEDULE FOR PROPOSED INVESTIGATIONS

Delta will discuss the proposed field investigation actions presented in Section 10 with Ecology.
Following approval from Ecology, Delta will draft a formal Workplan. Pending approval of the
Workplan by both Ecology and this projects stakeholders, Delta will proceed with field
investigations and sampling actions in accordance with the following schedule.

111 Groundwater

Delta expects to complete gauging and sampling of 18 monitoring wells on the Arnold’s and
Monterey Apartments properties within three to four weeks. After the laboratory analysis
reports have been received, a data report will be prepared summarizing the work performed.
The report will include the following elements:

¢ A brief description of the work performed
¢ Tables of laboratory analytical results
¢ A map of actual sampling locations with well numbers

¢ Laboratory analysis reports and chain of custody forms
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¢ Groundwater purge and sample forms

Following submittal of the report, any changes necessary regarding the location of soil boring

and monitoring well installation locations that may be warranted as a result of this investigation.

11.2 Soil Sampling and Monitoring Well Installation

Delta will schedule fieldwork once the location of soil borings and monitoring wells has been
finalized. The anticipated schedule for implementation of this investigation is as follows:

1) Contracting and scheduling of drillers — 3 weeks

2) Underground utilities marking — 3 days

3) Soil and groundwater sample collection — 7 days

4) Laboratory analysis — 2 weeks

5) Data report will be submitted to WDOE within four weeks of obtaining laboratory

results.

11.3 Indoor and Ambient Air

The anticipated schedule for collecting ambient and indoor air samples is as follows:

1) Contracting and scheduling of air or soil gas sampling — 4 weeks

2) Site visit and sample collection point assessment — 1 day

3) Ambient and indoor air or soil gas sample collection — 3 days

4) Laboratory analysis — 3 weeks

5) A report will be submitted to WDOE within four weeks of obtaining laboratory

results.

After the laboratory analysis reports have been received, a data report will be prepared
summarizing the work performed. The report will include the following elements:

e A brief description of the work performed
e Tables of laboratory analytical results
e A map of actual sampling locations

e Laboratory analysis reports and chain of custody forms

Q:\\deltacfs\Petroleum$\Chevron\S A R\Washington\ Conceptual Site Model
211577\TW211577 Conceptual Site Model AGENCY FINAL.doc TW 21-577 Seattle, Washington

AGENCY FINAL 8/21/2002 55



12.0 LIST OF FIGURES, TABLES, AND APPENDIX

Figures v

Property Location Map, Delta Environmental Consultants, May 2002.

Vicinity Map with Adjacent Properties, Delta Environmental Consultants, May 2002
Site Plan, GeoEngineers, December 1987.

Soil-Gas Stations, Ecology and Environment, Inc., June 1991.

Benzene Groundwater Concentration Map, Ecology and Environment, Inc., April 1991.
Phase 1 Rl Soil-Gas Survey Station Locations, Ecology and Environment Inc., July
1991.

Underground Utility Locations, GeoEngineers, February 1989.

o a b~ w N~

N

Subsurface Section, GeoEngineers, January 1989.

9. Cross Section A-A’, GeoEngineers, February 2001.

10. Subsurface Utilities, GeoEngineers, January 1993.

11. Monterey Apartments Monitoring Well Locations and Ground-water Table Contours,
Washington State Department of Ecology, Circa 1987.

12. Monterey Apartments Subsurface Section, Washington State Department of Ecology,
Circa 1987.

13.  Water Table Elevation Mép, Ecology and Environment Inc., July 1991.

14. Approximate Tank Locations, Systems Interface Inc., August 2000.

15. Drawing, October 10, 1934, California Petroleum Texaco.

16.  Stairwell Sump at Monterey Apartments, Delta Environmental Consultants, May 2002.

17. Recovery System Plan, SAIC/DPRA, March 1993.

18. Monterey Apartments Vicinity Map, Washington State Department of Ecology, Circa
1987.

19. 1993, 1998 and 1999 Excavation Areas, GeoEngineers, November 1999.

20. Layout of Site and Surrounding Properties, GeoEngineers, October 1999.

21. Soil Sample Locations, 1999 Excavations, GeoEngineers, July 1999.

22 Soil Chemical Analytical Results, GeoEngineers, November 2000.

23. Summary of Ground Water Analytical Data, GeoEngineers, October 1999.

24. Ground Water Chemical Analytical Results, GeoEngineers, October 1999.

25. Site Plan, GeoEngineers, January 1993.

26. Léyout of Site and Surrounding Properties, GeoEngineers, October 1999.

Q:\\deltacfs\Petroleum$\Chevron\S A R\Washington\ Conceptual Site Model
211577\TW211577 Conceptual Site Model AGENCY FINAL.doc TW 21-577 Seattle, Washington

AGENCY FINAL 8/21/2002 56



27. Soil-Gas Concentration Map — VTPH, Ecology and Environment Inc., July 1991.

28. Groundwater Analytical Concentrations, June 2000 Sample Event, Farallon Consulting,
July 2000.

29.  Proposed Well and Boring Locations, Delta Environmental Consultants, May 2002.

Tables

1. Groundwater Analytical Results, Farallon Consulting, June 2000.

2. Summary of Groundwater Elevations and Free Product Thickness, GeoEngineers,
September 1999.

3. Summary of Groundwater Chemical Analytical Results, Geo Engineers, May 1993.

Appendix

A. Soil Boring and Well Completion Logs and Assorted Geologic Cross Sections.

Q:\\deltacfs\Petroleum$\Chevron\S A RWashington\ Conceptual Site Model
211577\TW211577 Conceptual Site Model AGENCY FINAL.doc TW 21-577 Seattle, Washington

AGENCY FINAL 8/21/2002

57



13.0 REFERENCES

e AGRA Letter, March 3, 1999, Robert Lauritzen, Free Product Source, Former Unocal
Service Station, Seattle, Washington.

e Coastal Tank Cleaning, Inc., May 20, 1996, Underground Storage Tank Site
Assessment Report, Plummer Property, 720 Queen Anne North, Seattle, Washington.

e DCLU, July 15,1996, 600 Queen Anne Avenue N (AKA 10 Mercer Street) Opinion
Letter.

e DCLU, May 22, 1998, Findings and Decision of the Hearing Examiner for the City of
Seattle, in the Matter of the Appeal of Magnee Enterprises, et al.

e Ecology & Environment, September 11, 1990, Monterey Apartments Site - Soil-Gas Pilot
Study Summary.

e Ecology & Environment, January 14, 1991, Monterey Apartments Site, Phase 1
Remedial Investigation Work Plan.

e Ecology & Environment, March 4, 1991, Phase 1 Remedial Investigation Sampling and
Analysis Plan.

e Ecology & Environment, May 15, 1991, Final Phase 1 Remedial Investigation.

e Ecology & Environment, August 1991, Phase 1 Remedial Investigation Report,
Monterey Apartments, Seattle Washington.

e Ecology Letter, July 8, 1991, Re: Underground Storage Tank (UST) Compliance
Schedule.

e Ecology Letter, March 1, 1999, Ron Timm, Voluntary Cleanup Program - Former
Orestes Restaurant Property, 14 Roy Street, Seattle, WA, USA.

e Farallon Consulting, January 11, 2000, December 1999 Groundwater Sampling
Analytical Results, Queen Anne Texaco, Seattle, Washington. Farallon PN: 619-010.

e Farallon Consulting, February 8, 2000, Scope of Work, Queen Anne Texaco, Seattle,
Washington.

e Farallon Consulting, July 19, 2000, Pilot Test Summary Report, Queen Anne Texaco,
Seattle, Washington; Farallon PN 619-010.

e Farallon Consulting, July 21, 2000, December 1999 and June 2000 Groundwater
Summary Report, Queen Anne Texaco, Seattle, Washington.
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¢ Farallon Consulting, November 30, 2000, Draft Work Plan, Additional Site Investigation,
Queen Anne Texaco, Seattle, Washington, Farallon PN 619-010.

e Farallon Consulting, January 2001, Draft Work Plan, Site Investigation, Queen Anne
Texaco, Seattle, Washington; Farallon PN 619-010.

e GeoEngineers, 1986, Report of Hydrogeological Services, Subsurface Fuel
Contamination Problem, Queen Anne District, Seattle, Washington.

e GeoEngineers, March 9, 1989, Report of Geotechnical Services Subsurface
Contamination Study, Unocal Service Station 0255, Seattle, Washington, for Unocal.

o GeoEngineers, April 1, 1992, Pre-1966 Facilities, Figure 2(excerpted from
GeoEngineers, June 25, 1992, Report of Geoenvironmental Services, Underground
Storage Tank Removal, Unocal Service Station 0255, Seattle, Washington).

e GeoEngineers, June 25, 1992, Report of Geoenvironmental Services, Underground
Storage Tank Removal Unocal Service Station 0255, Seattle, Washington.

e GeoEngineers, November 15, 1994, Results of Ground Water Monitoring and Sampling,
September 1993 through September 1994, Former Unocal Service Station 0255,
Seattle, Washington.

e GeoEngineers, February 17, 1998, Results of Ground Water Monitoring and Sampling,
August and November, 1997, Former Unocal Service Station 0255, Seattle,
Washington.

e GeoEngineers, March 19, 1999, Supplemental Remedial Action East Property
Boundary, Former Unocal Service Station 0255, 700 Queen Anne Avenue North,
Seattle, Washington.

e GeoEngineers, October 13, 1999, August 1999 Off-site Explorations and May and
September 1999 Ground Water Monitoring, Former Unocal Service Station 0255, 700
Queen Anne Avenue North, Seattle, Washington.

e Johnson, P. C., and R. A. Ettinger. 1991. Heuristic model for predicting the
intrusion rate of contaminant vapors into buildings. Environ. Sci. Technology,
25:1445-1452. _

e KLEEN Environmental, Inc., February 1999, Remedial Action Draft Cleanup Report, 14
Roy Street, Seattle, Washington.

e Puget Sound Air Pollution Control Agency, March 24, 1998, Inspection/Complaint
Report Form, 14 Roy Street, Seattle.
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e QUEST, May 15, 1998, Results of Underground Storage Tank Removal Program at 14
Roy Street, Seattle, Washington.

e RZA AGRA, Inc., October 11, 1993, Underground Storage Tank Removal Summary
Report, 10 Mercer Street, Seattle, Washington. ’

o SAIC, 1993, Baseline Groundwater Monitoring Report, Monterey Apartments.
Washington State Department of Ecology, May 1998, Monterey Apartments Ground
Water Monitoring, October 1995 -November 1997.

e SAIC, May 23, 1993, Work Assignment #60 — Monterey Apartments, Seattle Task Il -
Construction Oversight Weekly Report, 17-21 May 1993.

e SAIC, June 7, 1993, Work Assignment #60 - Monterey Apartments, Seattle Task Il -
Construction Oversight Weekly Report, 24-28 May 1993.

e SAIC, June 17, 1993, Work Assignment #60 — Monterey Apartments, Seattle Task Il -
Construction Oversight Weekly Report, 1-4 June 1993.

e SAIC, June 22,1993, Work Assignment #60 — Monterey Apartments, Seattle Task Il -
Construction Oversight Weekly Report, 14-18 June 1993.

e SAIC, June 30, 1993, Work Assignment #60 — Monterey Apartments, Seattle Task Il -
Construction Oversight Weekly Report, 21-25 June 1993.

e SAIC, July 8, 1993, Work Assignment #60 - Monterey Apartments, Seattle Task Il -
Construction Oversight Weekly Report, 28-30 June 1993.

e Texaco Lease Form S-202, November 11, 1954, McCartylLewis Retail Agreement.

o Texaco Agreement Form S-207D, November 12, 1962, McCartylLewis Retail
Agreement. ‘

o Texaco Agreement Form S-207D, September 23, 1965, McCartylLewis Retail
Agreement.

e Texaco Lease Form S-202, October 12, 1969, McCartylLewis Retail Agreement.

e Texaco Agreement Form S-207D, October 13, 1969, Buxton Retail Agreement.

e Texaco Agreement Form S-207D, September 25, 1972, Buxton Retail Agreement.

e Texaco Agreement Form S-207D, October 6, 1975, Buxton Retail Agreement.

e Texaco Agreement Form S-418A, April 28, 1977, Buxton Retail Agreement.

o Texaco Agreement Form S-140, December 14, 1935, 1977, Buxton Retail Agreement.

e Texaco Inc., September 2000, Background Investigation Report.
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e Unocal Letter, December 10, 1998, Mark Brearley, Former Unocal Station No. 0255
located at 700 Queen Anne Avenue North in Seattle, Washington.

e Washington State Department of Ecology, March 1989, Monterey Apartments, Internal
Report.

e Washington State Department of Ecology, March 17, 1989, Request for Proposal to

Provide Technical Services at the Monterey Apartments, Queen Anne District.
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08/28/00] 85 | <12.5 | 9,000 ; : - - :
08/28/00| 105 | <5.00 | 2,190 i \. | 3 BENZENE (mg,/kg)
08/28/00 13.0 | <1.00 | 809 \ i Sample // BY EPA METHOD 80218
MTCA NA 0.5 100 MQ-5_|Depth(ft) B G
‘ 03,/06,/00] 21* | <0.500 | 1,200 / ¢ GASOLINE—RANGE HYDROCARBONS (mg/kq)
Sample —@ 05,06,/00] 23+ |<0.0500] <5.00 /] BY EPA METHOD 80218
MW-10U[Depth(ft)] B G | MW-7U @ ; — - = =5 |
08/28/98] B85 | <5.00 | 3,370 . ﬁ - N 3 mg/kg  MILLIGRAMS PER KILOGRAM
08/28/99| 11.0 | <15.0 | 7.810 P B Sample
08/28/99| 12.5 | <12.5 | 6,760 | : (/ Oxge-/eoo De;;t:wfft) - 5500 <5Goo NA NOT APPLICABLE
08/28/99] 16.0 |<0.0500| <500 ! e T T o5 [ 100 MICA  MODEL TOXICS CONTROL ACT
MICA | NA | 05 | 100 l / D METHOD A CLEANUP LEVELS
— et et — — a————————————— — — m
* DEPTH BELOW ROY STREET
MW-9U @ ~ - - - - - - - - - - - - -
MW-6U®
Sample
MQ-8 |Depth(ft)] B G Somple
gg;g:;gg : 282‘00 <%O;%O 87";'; O;‘/QG'/SO De::‘gt) 05250 420 Notes: 1. The locations of all features shown are approximate.
L 2L <9. 06/0 : <G 9. Diesel— and oil-range hydrocarbons either were not detected or were
QUEEN ANNE AVENUE NORTH og/08/00] 240 |<0.0500 <5.00 | [09/06/00| 22.0 |<0.0500| 733 dotected ot concentrations less than MTCA Method A cleanup levels.
MTCA NA 0.5 100 MTCA NA 0.5 100 VOCs were not detected in any of the soil samples tested. See the
chemcial analytical tcbles for additional details; including ETX results.
3. Refer to Figure 1 for identification of facilities.
Reference: Drawing entitled “Underground Storage Tank Removal Summary Report, 10 Mercer Street Property” %‘9‘) . SOIL CHEMIGAL ANALYTICAL RESULTS
by RZA AGRA Inc., dated 10/11/93, and "Results of Underground Storage Tank Removal at GeoNsZ2Engineers
, W
14 Roy Street” by QUEST dated 05/15/98. 3 FIGURE &
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Figure 23

Property Line
MW-1U @ l | A\
I I
T ! | '
| B | | i l N
o | l ~ I ,
z e MW-2U ~ :
N (Decommissioned) : : ; |
e N | i |
2
¥ I
= R / 0o . 20 40
Lij MW-‘U B G D PCE TCE - Ve L et reermveenns N SCALE IN FEET
= 11/11/98] 257 | 130 | 173 | -~ —= — ) '
<€ 02/04/99] <20.0 | 865 | 0.292 i — — E % MW-5U | EXELANATION.
05/21/99] <9.00 | 508 | <0.250| —— — [ - : :
| 5 09/09/99{ <20.0 | 9.49 | 0.963 | <100 | <10.0 | <10.0 i o (Destroy.ed) | MW-1U@® MONITORING WELL
! 0 5 5 0.2 . .
. MTCA | 50 ! , ¥ ; 8" BENZENE (ug/l)
HH H
C X MW-8 ) ; G GASOLINE—RANGE HYDROCARBONS (mg/l)
, (Decommissione | MW-3U | e b DIESEL-RANGE HYDROCARBONS (mg/!)
| (Decommlssw‘ned); I ; | pce  TETRACHLOROETHYLENE (ug/1)
............................. [ 4
| e ® MW-4U I we  TRICHLOROETHYLENE (ug/!)
[Mw-10U] 8 6 0 Pce | TCE ve (Decommissioned) :
= |[os/os/es] 410 | 138 | 1.35 | <100 | <100 | <10.0 ve¢  VINYL €HLORIDE (ug/1)
MICA | 50 1.0 5 5 [ 02 [T L -
L J— —_— ——  NOT TESTED
micA  MODEL TOXICS CONTROL ACT
METHOD A GROUND WATER
MW-oU| 8 G D PCE TCE vC v CLEANUP LEVELS
11/11/98] 6.61 9.43 | 2.26 — —— - - .
02/04/86 <0500 | 0312 <0250 | —— | = | - | pummr s 5 T e T T ve MwW-8Uu| B e D | PCE | TCE | V¢ pg/! MICROGRAMS PER LITER
05/21/99) <5.00 | 525 | 0.785 | -- = 1 == lloo/0s/90] 84.3 | 21.0 | 1.89 | <100 | <100 | <10.0 M/1/98 115 | 837 | 635 | -- — —
0s/08/98 178 | 812 | 1.38 | <160 | <100 | <100 | U0 — 3 5 o2 02/04/99| 22.6 | 698 | 106 | -- == i "~ mg/! MILLIGRAMS PER LITER
e 1T 50 o 5 5 o2 : : - 05/21/99] 20.6 | 9.29 | 1.99 — — | — »
. - 0s/09/99] 26.8 | 6.37 | 1.67 | <100 | <10.0 | <10.0
_wtca | 50 10 5 5 0.2
*_ RoY STREET |
MW-TU] B 6 [ o [pree ]TeE ] v MW-12U]_8 G D PCE | TCE | VC
02/04/99 FREE PRODUCT 09/09/93] 72.6 | 145 | 1.98 | <100 | <100 | <10.0 Note: 1. The service station building and subsurface
05/21/99 FREE PRODUCT MICA_ | 5.0 1.0 5 5 0.2 facilities shown were removed in January 1992.
08/08/99 FREE PRODUCT . o
Wiea | 50 ] 5 T 5 [ 5 T oz 2. The locations of all features shown are approximate.

provided by Union Oil Company of California, undated.

Reference: Drawing entitled "Service Station: No. 255 at Queen Anne Avenue & Roy Street, Seattle, WA

3. MW-2U, MW-3U, MW—4U, and MW-8 were
abandoned prior to Unocal's May 1998 remedial

action. MW=5U was destroyed by others during
Mgrch 1998,

Geo %Engineers

SUMMARY OF GROUND WATER
ANALYTICAL DATA

FIGURE 3
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B EE vV B & N Il BB BB T =N G B B BN B

i —— - - - - - - .
! E MARQUEEN PROPERTY
Mw-13u| B G PCE | TCE vC | e 1| _MQ-8 B G PCE TCE ve
08/10/00 <2.50 2.76 <1.00 | 20 1,050 ' ) ’ 09/08/00 2.16 0.107 11.8 14.8 <1.00 *—Z_—
MTCA 5 1.0 5 5 0.2 i 6 MTCA 5 1.0 5 5 0.2 '
i ® &, 0 20 a0
UNOCAL SITE MQ-7 B G PCE TCE vC
| 0s/08/00] 108 261 | <1.00 | <1.00 | <1.00 - SCALE IN FEET
—_— g T 5 1.0 5 5 0.2
Mw-12u| B G PCE TCE Ve ¢/
o8/10/00| 90.8 18.6 - - -
WA 2 1.0 > 2 0.2 ‘ N MQ-2 B G PCE TCE C =
| 09/08/00] 848 | 234 | <1.00 | <1.00 | <1.00 EXPLANATION:
Mw-8u | B G PCE | TCE Ve | y MICA | S 1.0 5 5 0.2 A MW-1U® MONITORING WELL
08/10/00] 10.5 6.08 - — — AR /
MICA | 5 1.0 5 5 02 ' a 4 A7 MQ-9-&- SOIL BORING DRILLED IN
’ ; SEPTEMBER 2000
MQ-83 O MONITORING WELL INSTALLED
: R
MW-11U B G PCE TCE vC l ’ MQ-1-$— ‘7//——— IN SEPTEMBER 2000
o8/10/00| 32.5 19.9 - — -_ | , B BENZENE (ug/))
MTCA 5 1.0 5 5. 0.2 ‘ | ‘ /-_ o GASOLINE (ma/1)
i
vaa T B A T T e } PCE  TETRACHLOROETHENE (ug/1)
MW-i0u| B G PCE TCE Ve
08/10/00| 164 16.6 — — — e : oA S ™ - 5 o3 E (/1)
MicA 1 S 1.0 5 > 9.2 VC  VINYL CHLORIDE (ug/i)
MW-7U B | 6 | PCE | TCE | MQ-6 B G PCE TCE vC :
MW-SU 8 G PCE TCE vC 08/10/00 FREE PRODUCT 09/08/00] 244 578 <100 | <1.00 - =3 MTCA  MODEL TOXICS CONTROL ACT
be/10/00] 28.3 | 9.39 —= — —— mca | 5 | 10 | 5 [ 5 ] oA 3 5 5 5 o2 METHOD A OR B CLEANUP LEVEL
wrea | 5 | 10 ] s 1 S | 02 | B | ' ug/l MICROGRAMS PER LITER
‘— - —— MQ-8 B G PCE TCE VC‘ |— mg/l MILLIGRAMS PER LITER
‘\ 09/08/00| 117 525 | <1.00 | 671 | <100 ——  NOT ANALYZED
MTCA 5 1.0 5 5 0.2
MW-8U B G PCE TCE Ve MQ-8 B G PCE TCE
08/10/00] 4.49 9.40 - —— —— 09/08/00] 833 9.10 | <1.00 | <1.00 | <1.00 MQ-3 B G PCE TCE vC
MTCA 5 1.0 5 5 0.2 MTCA 5 1.0 5 5 0.2 cs/08/00] 1,070 | 253 | <1.00 | <1.0 <1.0
' MTCA 5 1.0 5 5 0.2
QUEEN ANNE AVENUE NORTH
. Notes: 1. The locations of all features shown are approximate.
2. See chemical analytical tables for additional details.
3. Refer to Figure 1 for identification of facilities.
» 23 GROUND WATER
Reference: Drawing entitied “Underground Storage Tank Removal Summary Report, 10 Mercer Street Property %y CHEMICAL ANALYTICAL RESULTS

by RZA AGRA Inc., dated 10/11/93, and "Results of Underground Storage Tank Removal at
14 Roy Street” by QUEST dated 05/15/98.

Geo&§gZEngineers

FIGURE 7
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Reference: Drawing entitled "Service Station No. 255 @ Queen Anne Avenue & Roy Street, Seattle. Wa.,” provided by Union
Oil Company of California, undated.
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SCALE IN FEET
MONITORING WELL COMPLETED
BY GEOENGINEERS FOR
MW-1  PREVIOUS STUD _
10870 ® GROUND WATER ELEVATION

(IN FEET) ON 10/27/92

MW-5U © MONITORING WELL COMPLETED
IN OCTOBER 1992 BY
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UST  UNDERGROUND STORAGE TANK

=2

96‘\ GROUND WATER CONTOUR

GENERAL DIRECTION OF
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subsurface facilities shown were
removed in January 1992.
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Figure 26

EXPLANATION: " 1ST AVENUE NORTH

1
MQ-3 O MONITORING WELL INSTALLED IN SEPTEMBER 2000 / / # Sidewalk \

MQ-8 -¢- SOIL BORING DRILLED IN SEPTEMBER 2000

MW-8U @ MONITORING WELL | Parking
B BASEMENT COLUMN ;I Bock Store
m CATCH BASIN _ LI _
= (3]
UST  UNDERGROUND STORAGE TANK Former 860—Gallon _ l E;?,‘:,%’é’,’y/ Tower
PS-300 UST i Book Store .
—w—w—— 6—INCH WATER MAIN ! j, eMW-3 -
—os—as— NATURAL GAS LINE ' FORMER ORESTES : | (Clayton 1995) ' _
Ll
—e—s— 6—INCH SANITARY SEWER Piping —— SITE l i
| 1 ;" Church | &
B FIBER OPTIC CABLE Former 860~Callon Former 200-~Gallon : l )
' Non~—chlorinated Scivent Vessels = o ~
Solvent UST RY F - - sh| | I : ol §
Possible Side | /' ormer Utility Voult 2= 834 E . UST Excavation 2l O
Sewer Extension : (4 a ° | o Marqueen Property (Below Grade L‘m'ts\\ S| B
°° =T 83° |3 Bosement Details Shown) | ~°  iTEH T . v 3
2 lll n —_— r" | 5~
— e ——— — — F ) s L e ¥
MW-123U @ ! él / i \ Former j Former
y / UST No.1 UST No.2
2 ks l | » , —~Garage
I | i % _MQ-9‘¢~| Garage Entrance -/ - : : P Entrance §
| = 37 | Garage Entrance - . Other : ",D = :
Unocal l ‘ MQ-7 /_ Gcrqge
> 1 Former
Property 5 gl Rt - - Basefnent usT No.3—/’
i
UNOCAL SITE l il rRump to Garage Bcsemen/t '
i 11 - A
kil 32 '_/__L_ New Stairwel y ‘ i
ew Stairwe
| Mw-1iu @ | | | Ma-+4” . = & /( !
! L 1E MY oma-s 7
MW-10U @ §| oMV-Tu B E =B E 4 !
Q 4 : : i
IR ?Q OuE & E E A
_ - m 2 ‘ MQ-6 a-8 =
_} Mw-sue / 113 9 -6 __ L
' MW-6U® 1k o l Sidewalk -/
-
x O
< : QUEEN ANN‘E AVENUE NORTH ‘H' Notes: 1. The Unocal service station cuildings aond subsurface facilities were
o 40 80 ' removed in January 1992 or earlier. Refer to previous reports for

= McKales service station feciures.

2. The locations of all features shown are approximate.

3. Sewer locations per City of Seattle sewer cards. Private utilities on
Marqueen property not shown.

SCALE IN FEET

| Reference: Drawing entitied "Underground Storage Tank Removal Summary Report, 10 Mercer Street Property” %“} LAYSOUT OF SITE & SURROUNDING PROPERTIES‘
by RZA AGRA Inc., dated 10/11/93, cnd "Results of Underground Storage Tank Removal at GGORE Engineers s
14 Roy Street” by QUEST dated 05/15/98. =W FIGURE 1 :
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TABLE 1

Groundwater Analytical Results

Farallon Consulting, June 2000



TABLE 1
GROUNDWATER ANALYTICAL RESULTS
March 1991 through June 2000

QUEEN ANN TEXACO
FARALLON PN: 619-010
Monitoring Well: vp-1* VP-2
Mar-91? Oct-95  Jan-97 Apr97 Jul-97 Nov-97 Dec-99  Jun-00] Mar-91 Oct-95 Jan-97  Apr-97 Jul-97  Nov-97 Dec-99 Jun-00
. fiter (ug/L)
Gasoline Range Hydrocarbons 3 - - - - - - 5,000 . - - - - - 5,980 2,030
Benzene - - - - - - - 21.6 - - - - - - 935 459
Toluene - - - - - - - 14.4 - - - - - - 345 16.2
Ethyl benzene - - - - - - - 32.8 - - - - - - 43.8 ND
Xylenes B - - - - . - 435 - - - - - - 305 196
mé&p - xylene - - - - - - - - - - - - - - - -
o-xylene - - - - - - - - - - - - - - - -
Diesel Range Hydrocarbons - - - - - - - 75,600 - - - - - - 29,900 2,810
il liter (mg/)
Oil Range Hydrocarbons - - - - - - - ND* - - - - - - ND ND
Lead (tota) - - - - - . - 0.334 - - - - - - 0.262 0.0378
Lead (dissolved) - - - - - - - 0.0339 . - - - - . 0.0617  0.00987
Maganese - - - - - - - - - - - - - - - -
Ferrous Iron - - - - - - - - - - - - - - - .
Nitrate-Nitrogen (mg/1 as N) - - - - - - - - - - - - - - - -
Sulfate - - - - - - - - - - - - - - - .
Notes:
1 - Well designations have historically varied. The designations used here are consistent with the designations shown on Figure 1, (well designations in ( ) indicate previous labeling).
2 - Date groundwater samples were collected. Mar-91 from Ecology and Environment, Oct-95 through Nov-97 from Ecology, Dec-99 - Jun-00 from Faralion.
3 - (-) = sample not analyzed.
4 - ND = not detected above laboratory detection limits.
E - The analyte was not detected at or above the report value.
J - The anally(e 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.
U - The analyte was not detected at or above the reported value.
RA - Reported as m&p xylene and o-xylene, total xylene not reported.
Page 1 of 6

Revised Table 1
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TABLE 1
GROUNDWATER ANALYTICAL RESULTS
March 1991 through June 2000
QUEEN ANN TEXACO
FARALLON PN: 619-010

Monitoring Well VP-4 VP-5 (MW-5)
Mar-91  Oct-95 Jan-97 Apr-97 Jul-97 Nov-97 Dec-99  Jun-00] Mar-91 Oct-95 Jan97  Apr97 Jul-97  Nov-97 Dec-99 Jun-00

(ug/) .
Gasoline Range Hydrocarbons - - - - - - - 26,400 - - - - - - 23,400 25,600
Benzene - - - - - - - 1,020 5,300 - - - - - 841 793
Toluene - - - - - - - 3,270 1,300 - - - - - 19 155
Ethyl benzene - - - - - - - 890 900 - - - - - 1,480 1,380
Xylenes - - - - - - - 6,160 4,600 - - - - - 7,720 5,690
mé&p - xylene - - - - - - - - - - - - - - - -
o-xylene - - - - - - - - - - - - - - - -
Diesel Range Hydrocarbons - - - - - - - 1,850 - - - - - - 2,490 1,340

(mg)
Oil Range Hydrocarbons - - - = - - - ND - - - - - . ND ND
Lead (total) - - - - - - - 0.00912 - - - - - - 0.00676  0.00375
Lead (dissolved) - - - - - - - 0.00466 - - - - - - 0.00275  0.00266
Maganese - - - - - - - - - - - - - - - -
Ferrous Iron - - - - - - - - - - - - - - - -
Nitrate-Nitrogen (mg/l as N) - - - - - - - - - - - B - - - .
Sulfate - - - - - - - - - - - - - - - -

Page 2 of 6

Revised Table 1 DRAFT



TABLE 1
GROUNDWATER ANALYTICAL RESULTS
March 1991 through June 2000
QUEEN ANN TEXACO
FARALLON PN: 619-010

Monitoring Well VP-7(MW-3) VP-§ (MW-7)
Mar-91  Oct-95 Jan-97 Apr97 Jul-97 Nov-97 Dec-99  Jun-00] Mar-91 Oct-95 Jan-97  Apr-97 Jul-97  Nov-97 Dec-99 Jun-00
Lug
Gasoline Range Hydrocarbons - 33,000 51,000 53,000 37,000 34,000 73,400 54,400 - 3,100 8,000 18,000  9,100J 830) 7,640 233
Benzene 3,700 11,700 12,400 11,100 11,000 15900 16,800 10,000 280 25 816 605 96 5.6 540 1.1
Toluene 1,600 2,330 5200 4,800 3,700 3,600 9,670 8,230 510 1.2 824 786 246 7 927 1.81
Ethyl benzene 740 1,070 990 1,400 1,500 1,500 1,890 1,380 130 3 26 119 52 1 201 1.95
Xylenes 3,500 4,130 RA RA RA RA 10,500 7,470 1,100 16 RA RA RA RA 1,430 7.99
mé&p - xylene - - 3,700 5400 5,200 4,300 - - - - 412 1,260 706 23 - -
o-xylene - - 1,500 2,200 1,900 1,800 - - - - 182 514 2 9.6 - -
Diescl Range Hydrocarbons - - - . - - 330 931 - - - - - - 2,780 2,280
(mgl)
Oil Range Hydrocarbons - - - - - - ND ND - - - - - - ND ND
Lead (total) - 0.0056P 0.0099 0.0034 0.0043]  0.005 0.00591 - - 0.0034P 0.037  0.0246 0.023 0.0127  0.0406  0.0177
Lead (dissolved) - - - - - - 0.00211  0.00213 - - - - - - 0.00502  0.00795
Maganese - - - - . - 7.76 - - - - - - - - .
Ferrous Iron - - - - - - 1.7 - - - - - - - - .
Nitrate-Nitrogen (mg/l as N) - - - - - - ND - - - - - . - . -
Sulfate - - - - - - 13.4 - - - - - - . . -
Page 3 of 6
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TABLE 1

GROUNDWATER ANALYTICAL RESULTS

March 1991 through June 2000
QUEEN ANN TEXACO

FARALLON PN: 619-010

Monitoring Well VP-9 MW-4
Jan-97  Apr-97  Jul-97  Nov-97 Dec-99  Jun-00] Mar91 Oct-95 Jan-97  Apr-97 Jul-97 Nov-97 Dec-99  Jun-00

Lug/y
Gasoline Range Hydrocarbons - - - - 118 474 - 95,000 88,000 100,000 120,000 89,000 73,300 74,400
Benzene - - . - ND 497 10,000 19,600E 12,900 14,300 19,600 17,500 13,700 14,400
Toluene - - - - ND ND 12,000 12,000 12,400 14,500 19,700 16,000 13,500 9,440
Ethyl benzene - - - - ND 55.6 500 2,070 1,400 1,700 2,100 1,900 1,830 1,840
Xylenes - - - - ND 4.48 9,800 10,800 RA RA RA RA 11,000 10,800
mé&p - xylene - - - - - - - - 7,500 7.8 9,300 8,800 - -
o-xylene - - - - - - - - 3,100 3,200 3,800 3,400 - -
Diesel Range Hydrocarbons B - - - ND 1,420 - - - - - - 3,340 3,390

{mg/l)
Oil Range Hydrocarbons - - - - ND ND - - - - - - ND ND
Lead (total) - - - . 0.00572  0.0152 - 0.0306 0.0365 0.0207 0.0195 0.0162  0.0198 0.0214
Lead (dissolved) . - - - ND ND - - - - - - 0.00986  0.00972
Maganese - - - - - - - - - - - - 10.5 -
Ferrous Iron - - - - - - - - - - - - 6.15 -
Nitrate-Nitrogen (mg/l as N) - - - - - - - - - - - - ND .
Sulfate - - - - - - - - - - - - ND -

Revised Table 1

Page 4 of 6
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TABLE 1
GROUNDWATER ANALYTICAL RESULTS
March 1991 through June 2000

QUEEN ANN TEXACO
FARALLON PN: 619-010
Monitoring Well : MW-6 MwW-9
Mar-91  Oct-95  Jan-97 Apr-97  Jul-97 Nov-97 Dec-99  Jun-00] Mar-91 Oct95 Jan-97  Apr-97 Jul-97  Nov-97 Dec-99 Jun-00
Lug/)
Gasoline Range Hydrocarbons - - - - - - - - - 3,400 4,400 9,100 2,200 5,000 4,460 4,740
Benzene 25,000 12,000E 7,290 - - - - - .1 1,600 3520 2,600 2,980 2,680 2,010 831 786
Toluene ) 29,000 13,800E 12,400 - - - - - 2,900 70J 53 173 127 80 224 26
Ethyl benzene 2,500 920 2,340 - - - - - 250 200U 310 413 460 334 274 274
Xylenes 19,000° 5,690 - - - - - - 3,100 10,800 RA RA RA RA 138 156
mé&p - xylene - 4,170 14,200 - - - - - - - 7,500 7,800 9,300 8,800 - -
o-xylene - 1,520 5,600 - - - - - - - 3,100 3,200 3,800 3,400 - -
Diesel Range Hydrocarbons - - - - - - - - - - - - - - 8,510 6,070
{mg) :
Oil Range Hydrocarbons - - - - - - - - - - - - - - ND ND
Lead (total) - - - - - - - - - 0.0046P - 0.0068  0.00867 0.0033 0015  0.00786
Lead (dissolved) - - - - - - - - - - - - - - 0.00103  0.00159
Maganese - - - - - - - - - - - - - - 10.5 -
Ferrous Iron - - - - - - - - - - C. - - - 6.15 -
Nitrate-Nitrogen (mg/l as N) - - - - - - - - - - - - - - - .
Sulfate - - - - - - - - - - - - - - - -
Page 5 of 6
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TABLE 1 ‘
GROUNDWATER ANALYTICAL RESULTS
March 1991 through June 2000
QUEEN ANN TEXACO
FARALLON PN: 619-010

Monitoring Well MW-10 RW-2
Mar-91 Oct-95 Jan-97 Apr-97 Jul-97 Nov-97 Dec99 Jun-00 | Mar-91 Oct-95 Jan97  Apr-97 Jul-97  Nov-97 Dec-99  Jun-00
Lugl
Gasoline Range Hydrocarbons - 780 180 420 1,100 1,000 618 99.2 . - 390 11,000 24,000 4,400 - -
Benzene 5U 1.8 1.5 5.1 10 42 102 1.56 19,000 - 3 189 4,230 3,140 - -
Toluene s5U 29 1uU 1 2.1 2 ND ND 46,000 - 14 243 2,490 1,200 - -
Ethyl benzene U 0.82) iU 1U 24 48 ND ND 2,500 - 6 99 398 338 - -
Xylenes 5U 5.6 RA RA RA RA ND ND 120,000 - RA RA RA RA - .
mé&p - x);lenc - - U 20 3.8 1.6 - - - - k) 540 1,960 1,670 - .
o-xylene ' - - 1U 14U 0.54) 0.6] - - - - 18 203 772 595 - -
Diesel Range Hydrocarbons - - - - - - 353 ND - - - - - - - -
{mgll)
Oil Range Hydrocarbons - - - - - - ND ND - - - - - - - .
Lead (total) - 0.001U - 0.001U 0.0012)  0.0049 ND ND - - - - - . - -
Lead (dissolved) - - - - - - ND ND - - - - - - - -
Maganese - - - - - - 5.12 - - - - . . - R .
Ferrous Iron - - - - - - ND - - - - - - - - .
Nitrate-Nitrogen (mg/1 as N) - - - - - - 0.72 - - - - - - - - .
Sulfate - - - - - - 70.6 - - - - - . - . .
Page 6 of 6
Revised Table 1 )
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TABLE 2

Summary of Groundwater Elevations and Free Product Thickness

GeoEngineers, September 1999



- TABLE3 : _
SUMMARY OF GROUND WATER ELEVATIONS AND
FREE PRODUCT THICKNESSES

FORMER UNOCAL SERVICE STATION 0255
SEATTLE, WASHINGTON

Monitoring Water Depth from Ground Water Product
wel' Date Top of Casing Elevation® Thickness
(Casing Elevation) Measured (feet) (feet) (feet)
MW-6U (116.55) 11/11/98 8.49 107.06 ' ND
02/04/99 7.03 109.52 ND
05/21/99 8.95 ' 107.60 ND
09/09/99 10.01 106.54 ND
MW-7U (1 15.74) 11/11/98 NOTE 3 NOTE 3 NOTE 3
02/04/99 16.24 100.52% 1.20
-05/21/99 1744 98.35* 0.66
09/09/99 19.22 96.61* . 0.11
MW-8U (116.81) 11/11/98 9.70 106.61 ND
02/04/99 5.40 111.41 ND
05/21/99 T 860 108.21 ND
09/09/99 10.46 106.35 ND
MW-9U (115.76) 1171198 11.37 . . 104.39 ND
02/04/99 6.98 108.78 ' ND
05/21/98 9.44 106.32 ND
09/09/99 11.14 104.62 ND
MW-10U (116.01) 09/09/99 13.36 102.65 ND
MW-11U (116.21) 09/09/99 9.96 106.25 ) ND
MW-12U (115.93) 09/09/99 17.50 V 98.43 ND

p:\Unocah0161153\08\finals\Septa9Tar.xis



TABLE 3

Summary of Groundwater Chemical Analytical Results

Geo Engineers, May 1993
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TABLE 3 (Page 1 of 2)
SUMMARY OF GROUND WATER CHEMICAL ANALYTICAL RESULTS!

WTPH?
(mg/)
BETX? Heavy HVOCs®
Monitoring (EPA Method 8020) Oil Dissolved (EPA Method 8010)
Well Date (ug/) Gasoline | Diesel | (WTPH-D TPH* Lead’® {ugh)
Number | Sampled B E T X [ (WTPH-G)| (WTPH-D) [Extended) (mg[l) (mg/l) PCE TCE DCE DCP
Mw-1u7 12/16/91 | <05 | <05 | <05 | <05 <1 <1 - - <0.0030 | - - - -
10/27/92 | <05 | <05 | <05 | <05 <0.1 <0.5 - <05 - - - - -
Mw-2u7 12/16/91 | <05 | <05 | <05 | <05 <1 <1 - - <0.0030 - - - -
10/27/92 | <05 | <05 | <05 | <05 <0.1 - - - - - - - -
MW-3U 04/03/928 - - - - - - -
10/27/92 - <0.0030 - - - -
05/12/93 : - - - - - -
MW-4U 12/16/91 - <0.0030 - - - -
10/27/92 <0.0030 - -
05/12/93° 005 1.4 <0.2
MW-5U 10/27/92° 75 6.8
05/12/93 26 3.1
MW-6U 10/27/92 - - - -
05/12/93 - - - -
Mw-7u! - - - - -
MW-8U 10/27/92 - - - -
05/12/93 - - - -
MW-9U 10/27/92 . - - -
05/12/93 - - - -
Mw-g!! 12/16/91 - - - -
MW-Dup'2 | 05/12/93 - - - -
MTCA'® Method A 5.0 5.0 Note' | Note!S
Cleanup Levels
R

Notes appear on page 2 of 2,



TABLE 3 (Page 2 of 2)

104 2.Dibromoethane (EDB) (0.72
1 1‘MW-'?'U and MW-8 were not sam
 12Fjeld duplicats sample obtained
1 aMpdelszoxiég;‘g.:bnt‘rolA Acti
 14The MTCA Method A
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11-13-86

‘DMP

JAM

S04-04

s-88

4 - -

8OIL CLASSBIFICATION S8YSTEM

1. Fleld classitication is Dased on
visual examination of soll in genera!
sccordance with ABTM D24088-83.

2. 8oll classification using laboratory
tests is based on ASTM D2487-83.

3. Descriptions of soll density or

consistency are based on
interpretation of dlowcount dats,
visua! appearance of solls, and/or

tost data.

MAJOR DIVISIONS il GROUP NAME 1
COARSE GRAVEL CLEAN GRAVEL aw e ant O AVEL, P TO
OGRANED or POORLY=GRADED SRAVEL
sons MORE THAN BO% ORAVEL oM SILYTY GRAVEL
OF COARSE FRACTION WITH FINES .
RETAMNED
' ON N0, ¢ BEVE aec CLAYEY GRAVEL
WORE TRAN 50%
s 00 seve SAND CLEAN SAND ow | DELL-GRADED 8AND, FINE TO
sr POORLY=SRADED BANO
MORE THAN 50% SAND M SLLYY SAD
COARSETIUCTION|  WITH FINES -
M0, 4 SEVE sC " CLAYEY 8AND
SILT AND CLAY ML Lt
Fme INORGANIC
QGRAMNED CcL CLAY
sons LIOUID LT
LESS THAN 80 ORGANIC oL ORGAMIC BILT, ORGANIC CLAY
s SILT AND CLAY MH SILT OF HIGN PLASTICITY, ELASTIC SAT
MORE THAN NORGANIC
nu:gl‘o. 200 CH CLAY OF MIGH PLASTICITY, PAT CLAY
LIOUID LT
80 OR MORE ORGANIC OH OROAMIC CLAY, ORGANIC SILY
HIGHLY ORGANIC 80ILS T PEAT
NOTES: 80IL MOISTURE MODIFIERS:

Dry = Absence of molsture, dusty, dry
to the touch

Moilst = Damp, but no visible water

Wet -~ Visidle fres water or saturated,
usually soll s obtained from
below water table

SOIL CLASSIFICATION SYSTEM

|
i
|

FIGURE 2 '




11-13-86

JAM: DMP

b

4

/0-88

LABORATORY TESTS:

AL
cp
cs
2]
GS
HA

X

™
™MD
8P
™
uc

Atterberg limits
Compaction
Consolidation

Direct shear
Grain-size analysis
Hydrometer analysis
Permeabliity
Moisture content
Molisture and density

- Swelling pressurs

Triaxial compression
Unconfined compression

BLOW-COUNT/SAMPLE DATA:

Blows required to drive sampier

" 12 inches or other Indicated
distances using 300pound
hammer falling SO inches.

*P® Iindicates sampler pushed with
weight of hammer or hydraulics

of drill rig.

NOTES:

80IL GRAPH:

8oll Group 8ymbol
(8ee Note 1)

Distinct contact between

22 B
' 128
e O
wid

Soll Strats

Gradual Change between
8oll Strata

-V~ Water Lovel

;M Bottom of Boring

Location of relatively
undisturbed sample

Location of disturbed sample

Location of sampling attempt
with no recovery

Location of sample attempt
using Standard Penetration Test
procedurss

1. Soll classification system is summarized in Figure 2.

2. The reader must refer to the discussion in the report text
as well as the exploration logs for a proper understanding

of

subsurface conditions.

KEY TO BORING LOG SYMBOLS

FIGURE 3

N
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11-13-86

S04-04

“JAM: DMP

DEPTH IN FEET

WELL BCHEMA' a
i}

Casing Elevation: 100.
Casing Stickup:-0.28

4.2

Oroup DESCRIPTION

(€N

° 80 ® 8Symbol Surtace Elevation: 100.70
TEEL SURFACE Liiiddy - INCH ASPHALTIC CONCRETE PAVEMENT .
. MONUMENT ‘ML |BROWN SANDY SILT AND SILYY FINE TO MEDIUM SAND |
A ONCRETE SM |(MEDIUM DENSE, MOIST) (FILL)
1 BENTONITE SEAL [
: $a42 - INCH 20 B / - nid [
13 UNSLOTTED
6 B s cnepuLe w0 SP- |JBROWN FINE YO MEDIUM SAND WITH SILT (MEDIUM [
—1EEEve pire S JDENSE, MOIST) (FILL) o
b — -
JIAS WICOARSE SAND
A sACKFILL i
1EE O !
B — i
10 =< _,-‘E -
i -;E k% ‘ ]
4 A5 waTER LEVEL / -
{E ON 11/3/86 SP [BROWNISH GRAY FINE TO MEDIUM SAND WITH A TRACE OF
1E 2 INCH “w B SILT (VERY DENSE, WET) [
1 scHEDULE 40 i
18— PVC PIPE -
i 8.020~-1NCH
SLOT WIDTH [
- 43:0\"4 FINE TO MEDIUM SAND WITH SILT (VERY DENSE, F
. 19.0 FEETY %-- | SHJUET) ’
BASE OF WELL ‘ i
20— BORING COMPLETED AT 19.5 FEET ON 10/27/86 =
= =
265 — 8
§ L
230 - -
36 — 5
40 —

Note: See Figure 8 for Explanation of Symbols

LOG OF MONITOR WELL

FIGURE 4




_AAFY

JAM: DMP 11-13-86

SON-04

DEPTH IN FEET

a
WELL SCHEMAT!

Casing Elevation:102
Casing Stickup: =-0.80

® Symbol

4.5
DESCRIPTION
Surfece Elevation: 102.88

STEEL SURFACE
MONUMENT
ONCRETE

NATIVE
MATERIAL
BACKFILL

ENTONITE
33 SEAL

2~ INCH

4 UNSLOTTED
' SCHEDULE 40
EXAPVC PIPE

MCOARSE SAND
SYBACKFILL

40 ~

4 WATER LEVEL

i) ON 11/3/786

-INCH
CHEDULE &0
vC PIPE,
230,020~ INCH
LOT WIDTH

4::319.0 FEET

~’ BASE OF WELL

8

&0

17

8| sx

B s

1%
SM

v

sp-

v
v

SM

3=INCH ASPHALTIC CONCRETE PAVEMENT

DARK BROWN SANDY SILY AND SILTYY FINE TO MEDIUM
iAND gl‘ﬂ OCCASIONAL COBBLES (LOOSE, MOIST)
FiLL

BROWN FINE TO MEDIUM SAND WITH SILY (MEDIUM
DENSE, MOIST)

SLIGHT HYDROCARBON ODOR AT 13 FEEY

GRAYISH BROWN FINE TO MEDIUM SAND WITH A TRACE
OF SILT (DENSE, WET)

GRAY SILTY FINE TO MEDIUM SAND WiTH OCCASIONAL
COBBLES (MEDIUM DENSE, WET)

BORING COMPLETED AT 19.5 FEET ON 10/27/86

LOG OF MONITOR WELL

FIGURE §
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11-13-86

:0MP

JAM

$04-04

DEPTH IN PEET

WELL BCHEMAS n ;
Casing Elonﬂon:iot..!éi
Casing Stickup:=0.29 go 8

Qroup
Symbol

AN
DESCRIPTION
Surface Elevation:103.2 1

STEEL SURFACE

AR

B2

124
et 2

-y
»

53R

BACKFILL

_:a

BENTONITE
SEAL

2-INCH
UNSLOTTED

g L

R

Pve PIPE
“ACOARSE SAND
SiBACKFILL
~42-INCH
S]SCHEDULE 40
#iPVC PIPE,

e & Ad

o

AR A AR AT IR T
A R R R Tt

' 8
22!

%

T

'
B

BASE OF WELL

40 ~

MATERIAL 30 '@

SCHEDULE 40 s 8

0. 020-1NCH s0o O

t:J19.0 FEET 62 @

ML
SM

sP-
sM

3=-INCH ASPHALTIC CONCRETE PAVEMENY
BROWNISH GRAY SANDY SILT AND SILYY FINE TO "
MEDIUM SAND WITH GRAVEL (DENSE, MOIST) CFiLL)

GRADES TO LOOSE

BROWNISH RED FINE TO MEDIUM SAND WITH SILT B
(VERY DENSE, WET) o

BORING COMPLETED AT 19.5 FEET ON 10/27/86

§
53 Sockngineers

LOG OF MONITOR WELL

FIGURE ¢

o



DRAF .

11-15-86

OMP

VAM

Sak-04

DEPTH IN FEET
[ d
-]
1

A

WELL SCHEMA™’

Casing Elevsation:113.88

Casing Stickup: ~0.38

AT

QAroup

$ymbol

4.\
DESCRIPTION
8urfasce Elevation: 118.71

STEEL SURFACE
MONUMENT
ONCRETE

NATIVE
FNMATERIAL
BACKFILL

lvasey

BENTONITE
-4 SEAL

Y,

NATIVE
MATER 1AL
JBACKFILL

=42 - INCH

L BNSLOTTED
SYSCHEDULE &0
ZHPVC PIPE
“SHCOARSE SAND
ACKFILL

A2 - INCH
ASCHEDULE 40

vC PIPE,

0.020-1NCH

TR

FS4SLOT WIDTH

KRR

DA

NI

B R A R I TR

RODUCT
ZJINTERFACE ON
#411/3786

FIWATER LEVEL
“JoN 1173786

#129.0 FEET

“JBASE OF WELL

15

30

31

28

40

ryss

J-TNCR ASPHRALTTU CONCRETE PXVIRCRT

L1 8
M

SP-
SM

Sw

vd

cL

BROWNISH GRAY SANDY SILT AND SILTY FINE TO
MEDIUM SAND WITH TRACLC GRAVEL (LOOSE, MOIST)
(FiLL)

GRADES TO MEDIUM DENSE

BROWN FINE TO MEDIUM SAND WITH SILT (MEDIUM
DENSE TO DENSE, MOIST)

SLIGHT HYD&OCARBON.ODOR AT 13 FEET

STRONG HMYDROCARBON ODOR AT 18 FEET

GRAY FINE TO COARSE SAND WITH TRACE SILT
(MEDIUM DENSE, WET)

GRAY SILTY CLAY (MARD, WET)

BORING COMPLETED AT 29.5 FEET ON 10/27/86

e
:
:

LOG OF MONITOR WELL

FIGURE 7

&



DRAF .

JAM: DMP 11-13-86

504-00

DEPTH IN FEEY

40 ~

WELL .cuzm

Casing Elevation: 104.88

Csasing Stickup:~0.48

i

L4234

Group
® 8ymbol

4.5

DESCRIPTION
Surface Elevation: 105.83

STEEL SURFACE
MONUMENT
ONCRETE
- 2 INCH
'3 PiunsLotreo
% SCHEDULE "0
54 PYC PIPE
NAT I VE
S{MATERIAL
BACKFILL
BENTONITE
4 SEAL

®2~INCH

3 SCHEDULE 0

= eve PIPE,

34340, 020- INCH
=3 51SLOT WIDTH

AWATER LEVEL
HON 1173786

ARCOARSE SAND
:Z]BACKFILL

] 19.0 FEET
BASE OF WELL

17

23

rossa

ML
SH

CL

3«INCM ASPHALTIC CONCRETE PAVEMENT
BROWN SANDY SILT AND SILTY FINE TO COARSE SAND
WITH GRAVEL AND COBBLES (VERY DENSE, MOIST)

GRADES TO GRAY AND LOOSE
STRONG MYDROCARBON ODOR AT 8', FEET
NO GRAVEL OR COBBLES PRESENT AT 8', FEET

GRADES YO MEDIUM DENSE

GRAY SILTY CLAY (MEDIUM STIFF, WET)
BORING COMPLETED AT 19.5 FEET ON 10/29/86

g

y
Geotngineers
4% Iincorporated

LOG OF MONITOR WELL

FIGURE 8




¢

URAF

DEPTH N FEEY

JAMIDMP  11-13-86

S04-04

P N 4.
WELL SCHEMA 1 .
Casing Elevation:116.88 Ri Qroup DESCRIPTION
Casing Stickup: =0.7¢ @0 ® Symbol Surface Elevation:117.31
°-1p —yzzrs
STEEL SURFACE 3-INCH ASPHALTIC CONCRETE PAVEMENT
- MONUMENT ML | BROWN SANDY SILT WiTH GRAVEL (MEDIUM DENSE, -
i MOIST) (FILL)
NAT I VE f
> MATER AL | [
X BACKFILL .
18 £ 2-1new - us PIECES OF BRiCK AND WOUD AT & FEET .
8= k5 UNSLOTTED »
] K SCHEDULE 4o /
9 d Pvc PIP :
iq PVC PIPE SM | GRAY SILTY FINE TO MEDIUM SAND WITH GRAVEL
BENTONLTE (MEDIUM DENSE, MOIST) (FILL) s
SEAL B STRONG HYDROCARBON ODOR AT 8 FEET "
b
WAWATER LEVEL BECOMES WET AT 13 FEET
40N 11/3/86 9 @ CHUNKS OF CONCRETE AT 13 FEET i
2~ INCH : I
JSCHEDULE 40 ~

PVC PIPE,

#10.020-1INCH
“AsLOT WIDTH ’,f" i
CL | GRAY SILTY CLAY (MEDIUM STIFF YO STIFF, MOIST)

‘COARSE SAND . . -
ZABACKFILL

(FJ24.0 FEET 1= -
25—~ BASE OF WELL BORING COMPLETED AT 24.5 FEET ON 10/29/86

o S
$0 = -
o S
$5 — e
o -
40 — -

; LOG OF MONITOR WELL
Incorpombd FIGURE 9




'DRAF".

11-13-86

1OMP

JAM

504-04

OEPTH IN FEET

weLL screns R

Casing Elovation:114.40

]

.

4.2
OESCRWTION

Casing Btickup: =0.28 @0 @ Symbol Surface Elevation:114.88
0 STEEL SURFACE 2ZE2ZX"3"INCH ASPRALTIC CONCRETE PAVEMENT
4 4 MONUMENT ML | BROWNISH GRAY SANDY SILT AND SILTY FINE T0
ONCRETE SM | COARSE SAND WITH TRACE OF GRAVEL (LOOSE, MOIST)
N CFILL)
- NAT I VE J e
MATER 1AL .
9 BACKFILL t B
& = 2-INCH
J UNSLOTTED
SCHEDULE 40
. PVC PIPE
BENTONITE ' @& VERY SLIGHT HYDROCARBON ODOR AT 8'; FEET
‘ "?1 SEAL
10— NATIVE
> MATER 1AL :
i BACKFILL /
4 SP-] BROWN FINE TO MEDIUM SAND WITH SILT (MEDIUM :
12 @ | sm |oense, moisT)
1E STRONG HYDROCARBON ODOR AT 14 FEET g
¥ EB - inen
415 SCHEDULE 40 -
1E PVC PIPE, !
4390, 020~ INCH
4 B3 sLoT wipth s
48 dcoarse sanp | 18 B e
B idsackriLL
’0- 7'.' <
T EEYIwater LEvEL i
1 8 =3oN 11/3/86 / COBBLE AT 23 FEETY ‘ g
4k 30 B | ¢ |crar sicty CLAY (VERY STIFF, WET) S
26|
18 GRADES TO MEDIUM STIFF AT 28 FEET :
J 3290 FeeT : B s
s0 SUSJBASE OF wELL BORING COMPLETED AT 29.5 FCET ON 10/31/86 i
36 = =
40 ~ -

LOG OF MONITOR WELL

FIGURE 10

m



DRAF1.

11-13-86

:DMP

JAM

5Gh-00

DEPTH IN FEET

R N
WELL SCHEMA

Casing Elevation 118.49

:

o

4.
DESCRIPTION

Casing 8tickup:-0.20 go Oynbo! Surface Elevation: 1185.78
STEEL SURFACE PR ¢ INCH CONCRETE S1DEWALK
MONUMENT SH | BROWN SILTY FINE TO MES UM SAND WITH GRAVEL -
ONCRETE CVERY DENSE, MOIST)
ENAT I VE
A MATER 1AL ] . i
d BACKFILL {% o s
pind-2 = INCH
UNSLOTTED -
SCHEDULE &0 -
PVC PIPE
IR BENTONITE GRADES TO LOOSE i
W seaL : 8 !
COARSE SAND o
BACKFILL 5
GRADES TO GRAY AND VERY DENSE s
_1_.5_ ] BECOMES WET AT 14 FEETY
. '’ b
plwater LEver | ¢
ON 11/3/86 -
42-1NCH / ]
TASCHEDULE %0 CL JGRAY SILTY CLAY (MEDIUM STIFF, MOIST) -
F=3PVC PIPE,
0.020-INCH i
SLOT WIDTH : = s
:='E- n e GRADES TO STIFF L
=3 2« B GRADES TO MARD

SN 30.0 FEET

30—
B BASE OF WELL
- b

36—

40—

BORING COMPLETED AT 30.0 FEET ON 10/31/86 3

LOG OF MONITOR WELL

FIGURE 11
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Elevation in Feet (Datum Assumed)
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100
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Water Table—] Water Tabdle
on 11-3-86¢ \

3

NOTE: THE SUBSURFACE CONDITIONS SHOWN ON THE
SECTION ARE BASED ON INTERPOLATION BETWEEN
WIDELY SPACED EXPLORATIONS AND SHOULD BE
CONSIOERED TO BE APPROXIMATE,
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From-: Mi//a; 198¢

UTILITY VAULT L
ELEVATION 100.00

ASSUMED

1st Avenue West

I

West Roy' Street

O VL

SERVICE UNOCAL
I1SLANDS
SERVICE
1 SLAN(‘)\\ SIGN
\ \ B
MwW-g .
MW-10 Mw-8

\

West Roy Street

FENCED JMw-6 T \ - -SLARNOLDS
TORAGE
E1~+ RESTAURANTY
A
- Y
oMw-4\ \ \\ \\\ \_ /Si
Foesein, - .. Ed b4 \ 2 1
[ 2 622 T——Locatlion of = A
Subsurface Section <
eMW-3 £
MwW-7 °
z
[+
/ ) o 2
C( MW-5 = o
A >
\ <
612
3 e
[ =4
<
L =4
o
1)
3
o
N J \ -

West Mercer Street

\—
%

Z

EXPLANATION:

MW-8e MONITOR WELL LOCATION ~HD

NUMBER

" WATER TABLE CONTOUR BASED
oo ON MEASUREMENTS MADE on

11-3-86

] 50 100

[ 1 '

i } —
APPROXIMATE

SCALE IN FEET

!l

Monfgrey Hpa'fmznf.'s Monl)lorillj Well Locations and Ground - Water Tad/e

C o )ldalr.(

WASHINGTON STATE DEPT OF ECOLOGY

e

Figure : 4




Unocal Station

}-————Amold's Texaco Sm”on—-———‘{okuf:nN‘:?:':

l West o c'u East
1 ’ ¥
© ? 2 =
120~ : § T | ~120
= —”_____________
Retaining Wall\ l |/
e —— ]
M~ -
© ]
110+ i § 110 3
° § | . Fill Above Sand, Silty Sand and Sandy Siit 2
: —~ 2
2 B . R :
2 — | —
@ . \ E
< 100 100 2
= :
2 Fuel on [
3 water Table~.| Water Table~ =
; on 11-3-86 \ H
w907 z-— g0 £
i < B S §
| 5 :
2 b >
1 = o
> T us
i 2 80+ ST -80
P .
l 70~ ) 70

NOTE: THE SUBSURFACE CONDITIONS SHOWN ON THE
SECTION ARE BASED ON INTERPOLATION BETWEEM
. : WIDELY SPACED EXPLORATIONS AND SHOULD BE
J CONSIDERED TO BE APPROXIMATE.

From: M:l/c;; /?35

Man/erw ﬂuar/menfs s aésurzoatc S-edll'dw

WASHINGTON STATE DEPT OF ECOLOGY

Figure : 7
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SOIL CLASSIFICATION SYSTEM

GROUP
MAJOR DIVISIONS SYMBOL GROUP NAME
WELL-GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL aw COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS i
OFMgngEZA:R:g:mN GRAVEL GM SILTY GRAVEL
RETAINED WITH FINES
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN §0% )
RETAINED ON. WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND Sw COARSE SAND
sP POORLY-GRADED SAND
© MORE THAN 503; SAND . SM SILTY SAND
OF COARSE FRACTION
PASSES WITH FINES
NO. 4 SIEVE sc CLAYEY SAND
SILT AND CLAY ML SILY
FINE INORGANIC
GRAINED CcL CLAY
SOILS LIQUID LIMIT
LESS THAN 50 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC ST
MORE THAN 50% .
INORGANIC
"385;;3:' 200 ' CH CLAY OF HIGH PLASTICITY, FAT CLAY
LIQUID LIMIT .
50 OR MORE ORGANIC OH -ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT . PEAT
NOTES: S0IL MOISTURE MODIFIERS:

1. Fleld classification is based on
visual examination of soll in general

Dry — Absence of moisture, dusty, dry
to the touch

accordance with ASTM D2488-90.

Moist - Damp, but no visible water .

2. Soll classification using laboratory
tests Is based on ASTM D2487- 90. Wet — Visible free water or saturated,

3. Descriptions of soll density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or

usually soil is obtained from
below water table

test data.

GeoXNZEngineers

SOIL CLASSIFICATION SYSTEM

FIGURE A-1




GEt 121-90

LABORATORY TESTS: SOIL GRAPH:

CA  Chemical Analysis
FIELD SCREENING TESTS:

Headspace vapor concentration data
given in parts per million

Sheen classification system:

NS  No Visible Sheen
SS  Slight Sheen

MS Moderate Sheen
HS  Heavy Sheen

NT  Not Tested

BLOW-COUNT/SAMPLE DATA:
, 221
Blows required to drive a 2.4~inch L.D.
split-barrel sampler 12 inches or
other indicated distances using a 12 i
300-pound hammer falling 30 inches.

17
. 100
Blows required to drive a 1.5-inch 1.D.
(SPT) split-barrel sampler 12 inches
or other indicated distances using
140-pound hammer falling 30 inches.
26 [
B

7P indicates sampler pushed with
weight of hammer or against weight
of drill rig.

NOTES:

SM  Soil Group Symbol
(See Note 2)

Distinct Contact Between
Soil Strata

Gradual or Approximate
Location of Change
Between Soil Strata

¥ Water Level
Bottom of Boring

Location of relatively
undisturbed sample

Location of disturbed sample

Location of sampling attempt
with no recovery

Location of sample obtained
in general accordance with
Standard Penetration Test
(ASTM D-1586) procedures

Location of SPT sampling
attempt with no recovery

Location of grab sample

1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols
and the exploration logs for a proper understanding of subsurface conditions.

2. Soil classification system is summarized in Figure A-1.

KEY TO BORING LOG SYMBOLS

Geo sz Engineers

FIGURE A-2




WJKH:CMS 1/12/93

0161-163-R04 Tsk 6.3

DEPTH (N FEET

MONITORING WELL NO. MW-5U

WELL SCHEMATIC
Casing Elevation (R.): 11873 yapor .
Casing Stickup (ft.): . - 2 DESCRIPTION
ing Stickup (ft.) -0.35 Conc.(ppm) 3 z E’ Group
Sheen c%a & Symbol Surface Elevation (ft.): 119.08
07 teel surface SM 6 inches asphalt concrele o
. monument and ¥, Grayish brown silty fine to medium sand with -
B concrete gravel (medium dense, moist) (fill) B
7] —Bentonite seal - 15 i
T *1-2-inch Schedule NS -
5 — -1 40 PVC solid — | -5
i -1 pipe S8 i
T 650 61 cAfl i
7 2-inck Schedule s§ CL rownish gray silty clay with occasional fine sand |
- --1 40 PVC screen, 2% (very stiff, wet) .
. 71 0.020-inch slot <100 20 I Water level at 8.90 feet on 10/27/92
10 - ] wi | == —10
idth SS
T ; <100 13 a i
7] ~Medium sand NS B
- "1 backfill : N
] <100 28 ] Grades to gray and hard |
15 “:7. <.} Base of well at S ‘ . . - 15
4 15.0 feet Boring completed at 15.5 feet on 10/19/92 5
20 20
25 - 25
30 - —30
t
35 — —35
40 - —40

Note: See Figure A-2 for explanation of symbols

é‘.\

LOG OF MONITORING WELL

Geo

U

Engineers

W

FIGURE A-3




WJKH:CMS 1/12/93

0161-153-R04 Tsk 6.3

DEPTH IN FEET

WELL SCHEMATIC

Casing Elevation (fi.):

0 —

116.55

' MONITORING WELL NO. MW-6U

Vapor

ing Sti ) 2 . 8 ESCRIPTION
Casing Stickup (ft.) -0.27 Con;.(ppm) 3 E g_ Group D PTION
Sheen éﬁ g Symbol Surface Elevation (ft.): 116.82
teel surface e 8 inches cement concrete 0
monument and -4 4ISM  Brown silty fine to medium sand with occasional [
— concrete gravel (loose to medium densc, moist) (fill) R
_.E_chonitc seal
.1 2-inch Schedule <100 10 1] -
40 PVC solid NS i
-1 PiPe <100 | 9 1] "
Ss
-- 6 1 | Grades to gray 3
MS Gravel content decreases R
2,000 7 CA
1 2-inch Schedule HS a i R . . —10
-1 40 PVC screen, ISM  Brown silty fine to medium sand with occasional |
- 7] 0.020-inch slot gravel (very dense, wet)
"] width 10 | 7 o i
Ms =Water level at 12:82 feet on 10/27/92 -
" —Medium sand 3
1 backfill 100 | 31 call 15
: SS .
<100 17 | "7 ACL  Gray silty clay (very stiff, wet) 3
NS / -
] Base of well at / i
19.0 feet <100 | 23 o j - 20
NS Boring completed at 20.5 feet on 10/19/92 i
I~ 25
—30
35
- 40

40 -

Note: See Figure A-2 for explanation of symbols

Geo

>

A\
S

(0

V8

Engineers

LOG OF MONITORING WELL

FIGURE A-4
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:JKH:CMS  1/12/93

0161-153-R04 Tsk 6.3

DEPTH IN FEET

MONITORING WELL NO. MW-7U

WELL SCHEMATIC
Casing Elevation (ft.): 115.23 Vapor -
ing Stickup (f.): 2 JURN DESCRIPTION
Casing Stickup (ft.) -0.21 Conc.(ppm) . g Group’
Sheen =5 & Symbol Surface Elevation (ft.): 115.49
07 tee] surface » 9 inches concrete and asphalt 0
- monument and -1 SP— Brown fine to medium sand with silt end -
A — concrete :ISM occasional gravel (medium dense, moist) (fill)
~*{ Bentonite seal :
- .1 2-inch Schedule <100 11 -
-1 40 PVC solid NS
. | pipe [SM  Brown silty fine to medium sand with occasional
5 — <100 10 coarse sand and organic matter (loose to -5
’ NS medium dense, moist) (fill)
] <100 59 ] Encountered Inxge root -
- ss 5
- B _ 7 |
10 ~4-2-inch Schedul¢ 0 10
- "1 40 PVC screen, 3
- 71 0.020-inch slot
7 ") width . >10,000] 11 CA[l -
. HS -
15 — 1,000 12. 01 Sand content decreases 15
- SS Occasional organic matter
1k H #Medium sand - 31 O i
H F. 5 7] backfill 5
- 800 16 1 ] SP _ Gray finc to medium sand (medium densc, wet -
20 = : 20
i 5§ EWater level at 20.54 feet on 10/27/92 i
18 3300 | 23 call | i
] Base of well at 58 ’ i
23.0 feet 7 :ISM  Gray silty fine to medium sand with occasional .
180 27 a - ¢ . organic matter (medium dense, wet)
L /7 ACL  Gray silty clay (very stiff, wet) 25
- Boring completed at 25.5 feet on 10/20/92 -
30 — —30
35 ~35
40~ —40

Note: See Figure A-2 for explanation of symbols

W

Y

LOG OF MONITORING WELL

=
&\ .
Geo\NZ Engineers

FIGURE A-5
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tWJKH:CMS 1/12/93

0161-153-R04 Tsk 6.3

DEPTH IN FEET

MONITORING WELL NO. MW-8U

WELL SCHEMATIC
Casing Elevation (ft.):  116.81 Vapor -
ine Stickup (L. _ _ 8 CRIPTION
Casing Stickup (.) -0.36 Conc.(ppm) 3 E E Grow ~ DES
Sheen %3 & Symbol Surface Elevation (f.):  117.17
0 teel surface . e 9 inches cement concrele 0
-] monument and -4-4-4:|SM  Brown silty fine to medium sand with gravel -
] —| concrele : (loose, moist) (fill) |
%1 Bentonite scal o e i : .
~ - . Encountered bricks, cobbles and rubble debris
k577 2;inch Schedule -- 7 EEEr between 1.0 and 4.0 feet i
JF-8B{ 40 PvCsalid MS FEEs i
-1 pipe - 15 o FEEE
— - — " —5
5 SS : -
I Grades to medium dense
i 12 O pxex ]
7 “712-inch Schedule % . i
. - 40 PVC screen, ) H g
10 — :-.:. (‘:’.g%:-mch slot . 23 cAll 10
i " Hs EEF| Ywater level at 10.53 feet on 1072792 |
| e Becomes wet
- | s W i
N —Medium sand Ms - CL  Gray silty clay (very stiff, wet) i
- -] backfill / 5
15 — ¥ - 23 CAﬂ —15
5 //
. *.] Base of well at / |
16.5 feet - 19 | A
N NS . Boring completed at 18.0 feet on 10/20/92 i
20 — 20
25 — 25
30 - 30
35 - —~35
40 — —40

Note: See Figure A-2 for explanation of symbols

<
GeoXNZEngineers

LOG OF MONITORING WELL

FIGURE A-6




:JKH:CMS ™ 1/12/93

o ) ® 0161-153-R04 Tsk 6.3

DEPTH IN FEET

WELL SCHEMATIC
Casing Elevation (ft.):  115.76 Vapor -
Casing Stickup (ft.): -0.34 Conc.(ppm) 3 & .% DESCRIPTION
Sheen E%S ;‘) Surface Elevation (ft.): 116.10
° teel surface 8 inches cement concrete 0
1 monument and Brown silty fine to coarse sand with brick debris |
n concrete (loose, moist) (fill) i
- { Bentonite seal Grayish brown sandy silt (medium stiff, moist)
[ -F4-1 2-inch Schedule <100 3 a (filn -
] -1 40 PVC solid NS !
s |51 PPe <100 | 12 1 Brown fine to medium sand (medium dense, .
ss moist) (fill) _
7 Brown silty fine to coarse sand with occasional = |
~ <100 9 a gravel (loose, moist) (fill) s
- NS s
10 - 200 7 a ‘ -10
R . < SS Grades to gray and medium dense
=}~ 2-inch Schedule : i
7] 40 PVC screcn, >10,000] 13 CA[l }4 Grayish brown silty fine to coarse sand with s
-1 0.020-inch slot "S - ional el d st
~ -1 width : occasional gravel (very dense, moist) -
15 - 80 | 61 cafl 15
MS
i Yvater level at 16.60 feet on 10/27/92 i
140 | o5 [
. HS 5
. 1,000 | 20 call P/ /4cL B ilty clay with a trace of gravel (very stiff, |-
20 <l Medium sand Lo _call / r(:;v;x)sx ty clay wi ¢ of gravel (very sti 20
- -] backfill / -
1 13 O / i
B / Grades to gray s
<100 27 caAll /
- 2 -
25 Basc of well at NS Boring completed at 25.0 feet on 10/21/92 25
B 24.8 feet [
30 30
35 — 35
40 - L 40

MONITORING WELL NO. MW-9U

Note: See Figure A-2 for explanation of symbols

.§

W&

Geo
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Engineers

LOG OF MONITORING WELL
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-1 85-~88

SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS ivivir GROUP NAME
WELL-GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL GW COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS
MORE THAN 60% GRAVEL GM SILTY GRAVEL
OF COARSE FRACTION WITH FINES
RETAINED .
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 50%
RETAINED ON WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND sw COARSE SAND
SP POORLY~-GRADED SAND
MORE THAN 50% on SAND SM SILTY SAND
OF COARSE FRACTI!
PASSES WITH FINES
NO. 4 SIEVE scC CLAYEY SAND
SILT AND CLAY ML s
FINE INORGANIC
GRAINED CL CLAY
SOILS LIQUID LIMIT )
LESS THAN §0 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT
MORE THAN.50% INORGANIC :
PAsssz\',‘g' 200 CH CLAY OF HIGH PLASTICITY, FAT CLAY
LIQUID LIMIT "
50 OR MORE ORGANIC OH ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOISTURE MODIFIERS:

1. Field classification is based on
visual examination of soll in general
accordance with ASTM D2488-83.

2. Soil classification using laboratory
tests is based on ASTM D2487-83.

3. Descriptions of soil density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or

test data.

Dry — Absence of moisture, dusty, dry
to the touch

Moist — Damp, but no visible water
Wet — Visible free water or saturated,

usually soil is obtained from
below water table

A

D
S
A
A\§

-
C.d
-

Engineers

SOIL CLASSIFICATION SYSTEM

FIGURE A-1
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r

86-88

[CYt

LABORATORY TESTS:

AL  Atterberg limits
CP -Compaction
CS Consolidation
DS Direct shear
GS Grain~size analysis
HA Hydrometer analysis
K Permeability
M Moisture content
MD Moisture and density
SP Swelling pressure
TX Triaxial compression
UC Unconfined compression
CA Chemical Analysis

BLOW-COUNT/SAMPLE DATA:'

Blows required to drive Dames &

Moore sampler 12 inches or

other indicated distances using’

pound hammer falling
inches.

"P" indicates sampler pushed with
weight of hammer or hydraulics

of drill rig.

NOTES!:

SOIL GRAPH:

SM Soil Group Symbol
(See Note 1)

Distinct contact between

ML Soil Strata
Gradual Change between
/ Soil Strata
Sp-
SM

Y Water Level

YA Bottom of Boring

22 & Location of relatively
< undisturbed sample

12[4 Location of disturbed sample
pO Location of sampling attempt
with no recovery
104 Location of sample attempt
using Standard Penetration Test
procedures
40 ad Location of relatively undisturbed

sample using 140 pound hammer
falling 30 inches.

1. Soil classification system is summarized in Figure A-1.

2. The reader must refer to the discussion in the report text
as well as the exploration logs for a proper understanding

of subsurface conditions.
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KEY TO BORING LOG SYMBOLS
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12/27/88

TTF.RK:

“

v

AR REE R

DEPTH IN FEET

MONITOR WELL NO. MW~-1U

[
WELL SCHEMATIC | - 96. DESCRIPTION
Casing Elevation: 118.01 g% E  Group
Casing Stickup: -0.32 m¢O » Symbol Surface Elevation: 118.33 FEET
0 TTRCAES ASTHALTIC COMGRETE
,Z / STEEL SURFACE IISIN{ I-THCHES ASTHALTIC MORETE
39 [ MONUMENT DARK BROWN SILTY FINE TO MEDIUM SAND WITH |
| |- CONCRETE <P GRAVEL (MEDIUM DENSE, MO1ST) (FILLD 5
| & EYBENTONITE SEAL BROWH FIHE TO MEDIUM SAND WITH COARSE SAMD,
= =5 GRAVEL AND A TRACH OF SI1LT (MEDIUM DENSE,
1E B w B MOIST) -
= =-2-INCH, SCHEDULE
40 PVC CASING -
. / X i ) -
ML WATER LEVEL AT 7.7 FEET ON 1/12/89
i =~ LIGHT BROWN CLAYEY SILT (VERY STIFF, MOIST) |
CA
N 27 ] -~
10— L2-1NCH, SCHEDULE B
1 40 PVC SCREEN _
] .020-INCH SLOT 5
WIDTH
+MEDIUM SAND 35 = C/L GRAY SILTY CLAY {HARD, MOIST)
] BACKFILL i
15 — —
25 m GRADES TQ VERY STIFF i
20 — —
i BASE OF WELL AT 5
21.77 FEET
. 11 8 GRADES TO STIFF i
- BORING COMPLFTED AT 25 FUET ON 12/1%/83 3
- HO PETROLEUM ODOR DETECTED -

Note: See Figure A-2 for Explanation of Symbols

é\.\\*

LOG OF MONITOR WELL

Geo¥§gz Engineers
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FIGURE A-3
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r
DEPTH IN FEET

12/27/38

534

e

31

\

MONITOR WELL NO. MW-2U

Note: See Figure A-2 for Explanation of Symbols

w
WELL SCHEMATIC f. 2 DESCRIPTION
c
Casing Elevation: 117.29 gg g Group
Casing Stickup: -0.40 mO o Symbol Surface Elevation: 117.69 FEET
/L STEEL SURFACE LI I—ITNCHES ASPHALTTC CONURETE
. ‘A ‘Z MONUMENT M DARK BROWN SILTY FINE TO MEDIUM SARD
t{ [WF-CONCRETE WITH GRAVEL (MEDIUM DENSE, MOIST) (FILL)
-4 bt
| =R= ﬁ DARK BROWN SI1LTY FINE TO MEDIUM SAND WITH
= EZr-BENTONITE SEAL CCCASTONAL GRAVEL (VERY LOOSE, MOIST)
18 B 7 B (FILLD
| B E
2-INCH, SCHEDULE
J 40 PVC CASING
SM| 7 WATER LEVEL AT 6.7 FEET ON 1~12-89
- BROWN SILTY FINE TO MEDIUM SAND WITH
i OCCASTONAL GRAVEL (MEDIUM DENSE, MOIST)
CA ‘
1 17 B
i — o o -
| cL LIGHT BROWN TO GRAY SILTY CLAY (VERY STIFF,
2-1NCH, SCHEDULE MOISTS
1 49 PVC SCREEN 21 B
.020-INCH SLOT
WIDTH
i L-MEDTUM SAND
] BACKFILL 19 B GRADES TO GRAY
. 31 B WL e aleonl
. .
i Al - cank
Q
. éw(»"\« 5N
- " \ [
g\m ?\SM.
. 12 B GRADES TO STIFF
] BASE OF WELL AT
- 33.10 FEET 37 B GRADES TO HAED
- BORING COMPLETED AT 35 FEET O 12/13/38
. NO PETROLEUM ODOR DETECT:D

,/‘ ({}

LOG OF MONITOR WELL

Geo&. Engineers

FIGURE A-4




I T YW N N N T I . v

~12/727/88

TTF:RK:

0161-153-4

DEPTH IN FEET

MONITOR WELL NO. MW-3U

0
WELL SCHEMATIC f . 2
. . 3 2 DESCRIPTION
Casing Elevation: 116.99 23 5 Group
Casing Stickup: ~0.49 @O o Symbol Surface Elevation: 117.48
° =’fz STEEL SURFACE LLLL 3-INCHES ASPHALTIC CONCRETE
15 [ HONUMENT 5P BROWN FINE TO MEDIUM SAND WITH GRAVEL, A -
H=R=! DES?%EIEE SEAL i TRACE OF SILT AND WITH CONCRETE RUBBLE |
i SM (MEDIUM DENSE, MOiST) (FILL) i
2-INCH, SCHEDULE DARK BROWN STLTY FINE TO MEDIUM SAND WITH
40 PVC CASING 6 W GRAVEL AND BRICK FRAGMENTS (LOOSE, MOIST) |
(FILL) SLIGHT PETROLEUM ODOR DETECTED =
./ -
Sp- GRAY FINE TO MEDIUM SAND WITH SILT
SM AND GLASS FRAGMENTS (MEDIUM DENSE, MOIST |
2-INCH, SCHEDULE TO WET) CFILL)
l’gzz\_’nggRgﬁgT CA M. MODERATE PETROLEUM ODOR DETECTED i
W1DTH 15" ® WATER LEVEL AT 8.46 FEET ON 1-12-89
-MEDIUM SAND 5
BACKFILL i
1 e BROWN SILTY CLAY WITH OCCASIONAL SAND -
. (HARD, WET) i
45 & VERY SLIGHT PETROLEUM ODOR DETECTED
69 "W BROWN SILTY CLAY (HARD, WET) -

BASE- OF WELL AT
N 19.69 FEET

Note: See Figure A-2 for Explanation of Symbols

BORING COMPLETED AT 206 FEET ON 12/13/88

LOG OF MONITOR WELL

>
GeodNZ Engineers

FIGURE A-5




B B T N N N - O .. v

:

12/27/88

TTF:RK

0161-153-4

DEPTH IN FEET

20

MONITOR WELL NO. MW-4U

123
WELL SCHEMATIC e 2
| =4
Casing Elevation: 117.05 gg E  Grouwp DESCRIPTION
Casing Stickup: ~-0.46 mo v Symboi Surface Elevation: 117.51 FEET
L STEEL SURFACE ZZZ 7~ INCHES ASPHALTIC CONCRETE
- MSSUME_’;” eM GRAY FINE GRAVEL WITH SAND AND SILT (LODSE,
1 CONCRETE ] MOISTY (FILLY VERY SLIGHT TO SLIGHT PETRO-
=% BENTONITE SEAL LEUM ODOR FROM 1.0 TO 6.0 FEET
- — M GRAY SILTY FIME TO MEDIUM SAND WITH =
= | 6 = OCCASTONAL GRAVEL (L0OOSE, MOIST) (FiLL)
15 _i”ggﬂ'cig‘?igmﬁ ] VERY SLIGHT PETROLEUM ODOR DETECTED
5 — 0 j:" BROWN FINE TO MEDIUM SAND WITH SILT (LOOSE, |-
o MOIST) VERY SLIGHT PETROLEUM ODOR DETECTED
. _——"1 GRAY FINE TO MEDIUM SAND WITH COARSE SAND
_ 2-INCH, SCHEDULE 5P GRAVEL AND A TRACE OF SILT (DENSE, MOIST TO}
40 PVC SCREEN WET) MODERATE TG STRONG PETROLEUM ODOR
- .020-INCH SLOT CA DETECTED, SHEEM ON SOIL AT 8.5 FEET -
J WinTH ER Y. WATER LEVEL AT 8.25 FEET OM 1-12-89 3
L-MEDIUM SAND | _
| BACKFILL B
— / -
cL BROWN SILTY CLAY (VERY STIFF, MOiST)
] 28 ]
i BASE OF WELL AT 16 m GRADES TO GRAY AND STIFF
18.96 FEET 3
i BORING COMPLETED AT 20 FEET ON 12/14/88

Note: See Figure A-2 for Explanation of Symbols
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11-13-86

JAM: DMP

0161-153-4

WELL SCHEMATIC } o

c
Casing Elevation:116.55 55
Casing Stickup: -0.76 oo

MONITOR WELL NO. MW-8

- O

Samples

Group

DESCRIPTION

Symbol Surface Elevation:117.31

DEPTH IN FEET

40—

STEEL SURFACE
MONUMENT

LNATIVE
MATER AL
1 BACKF I LL
2-INCH 11
UNSLOTTED
SCHEDULE 40
PVC PIPE

uﬁrasmomnﬁ
4 SEAL

2-INCH
SCHEDULE 490
PVvC PIPE,
0.020~1INCH
SLOT WIDTH

24.0 FEET
BASE OF WELL

17 R

29 |

FCOARSE SAND ) L
BACKFILL

13 K

LLLLL

ML

SM

CcL

v

T INCH ASPHALTIC CONCRETE PAVEMENT
BROWN SANDY SILT WITH GRAVEL (MEDIUM DENSE,
MOISTY (FILLDY

PIECES OF BRIiCHK ARD WOOD AT W FEET

GRAY SILTY FINE TO MEDIUM SAND WITH GRAVEL
(MEDIUM DENSE, MOIST) (FILLD

STRONG HYDROCARBON ODOR AT 8 FEET

SL WATER LEVEL AT 11/48 FEET ON 1/12/89

BECOMES WET AT 13 FiLT
CHUMKS OF CONCRETE AT 13 FEET

GRAY SILTY CLAY (MEDIUM STIED TO STIEF, MO

BORING COMPLETED AT 24.% 011 6 10/29780

1
i

s

T

Y /AN
ae

GeoEngineers
Incorporated

LOG OF MONITOR WELL

FIGURE A-7




SOIL CLASSIFICATION SYSTEM

GROUP
MAJOR DIVISIONS SYMBOL GROUP NAME
WELL-GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL GwW COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS
o MORE THAN 650% GRAVEL GM SILTY GRAVEL
F COARSE FRACTION
paving e WITH FINES
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 50% i
RETAINED ON . ) WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND SW COARSE SAND
SP POORLY-GRADED SAND
© MORE THAN 60% SAND SM SILTY SAND
OF COARSE FRACTION
PASSES WITH FINES
NO. 4 SIEVE $C CLAYEY SAND
SILT AND CLAY ML SILY
FINE INORGANIC '
GRAINED CL CLAY
SOILS LIQUID LIMIT
LESS THAN §0 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT
MORE THAN 50% '
INORGANIC
PAssng::' 200 ' CH CLAY OF HIGH PLASTICITY, FAT CLAY
LIQUID LIMIT E )
60 OR MORE ORGANIC OH -ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT . PEAT
NOTES: SOIL MOISTURE MODIFIERS:

1. Fleld classification is based on
visual examination of soll in general
accordance with ASTM D2488-90.

2. Soil classification using laboratory
tests Is based on ASTM D2487-~90.

3. Descriptions of soll density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or

Dry — Absence of molsture, dusty, dry
to the touch

Moist — Damp, but no visible water .
Wet — Visible free water or saturated,

usually soil is obtained from
below water table

test data.

SOIL CLASSIFICATION SYSTEM

i\

Geo

/s

Engineers

W

FIGURE A-1
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GEl 121-90

LABORATORY TESTS:
CA  Chemical Analysis

FIELD SCREENING TESTS:

Headspace vapor concentration data

SOIL GRAPH:

given in parts per million

Sheen classification system: ) /

NS  No Visible Sheen
SS  Slight Sheen
MS Moderate Sheen

HS Heavy Sheen
NT  Not Tested

BLOW-COUNT/SAMPLE DATA:
_ 22
Blows required to drive a 2.4-inch 1.D.
split-barrel sampler 12 inches or
other indicated distances using a 12
300-pound hammier falling 30 inches.

170
| | 100
Blows required to drive a 1.5-inch 1.D.
(SPT) split-barrel sampler 12 inches
or other indicated distances using
140-pound hammer falling 30 inches.
26 [0
]

7P indicates sampler pushed with
weight of hammer or against weight
of drilt rig.

NOTES:

SM  Soil Group Symbol
(See Note 2)

Distinct Contact Between
Soil Strata

Gradual or Approximate
Location of Change
Between Soil Strata

Y Water Level

Bottom of Boring

Location of relatively
undisturbed sample

Location of disturbed sample

Location of sampling attempt
with no recovery

Location of sample obtained
in general accordance with
Standard Penetration Test
(ASTM D-1586) procedures

Location of SPT sampling
attempt with no recovery

Location of grab sample

1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols
and the exploration logs for a proper understanding of subsurface conditions.

2. Soil classification system is summarized in Figure A-1.

s KEY TO BORING LOG SYMBOLS
GeoNZ Engineers
- FIGURE A-2




(WJKH:CMS 1/12/93

0161-153-R04 Tsk 6.3

DEPTH IN FEET

MONITORING WELL NO. MW-5U

WELL SCHEMATIC
Casing Elevation (fL.):  118.73  yapor .
Casing Stickup (ft.): -0.35 - 2 DESCRIPTION
g p (ft.) Conc.(ppm) 38 & Growp .
Sheen 55 & Symbol Surface Elevation (ft.): 119.08
1eel surface M 6 inches asphalt concrete 0
monument and Grayish brown silty fine to medium sand with -
concrete : gravel (medium dense, moist) (fill) i
—Bentonite seal - 15 [l ...... ~
“F-2-inch Schedule NS i
'+ 40 PVC solid = |7 O 5
-1 pipe S§ i
650 61 caAll i
2-inck: Schedule S8 CL yBrownish gray silty clay with occasional fine sand |
:_.3 40 PVC screen, = (very stiff, wet) L
. 7] 0.020-inch slot <100 20 o Water level at 8.90 feet on 10/27/92 o
o] width { ss —1
; <100 | 13 1] -
~Mecdium sand NS i
“1 backfill -
= <100 | 28 1| Grades to gray and hard 15
“c . =] Basc of well at NS ] .
15.0 feet Boring completed at 15.5 feet on 10/19/92 B
—20
—25
—30
—35
—40

40 ~

Note: See Figure A-2 for explanation of symbols

A

7
A\

Geo\NZ Engineers
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:JKH:CMS  1/12/93

0161-153-R04 Tsk 6.3

DEPTH IN FEET

WELL SCHEMATIC
Casing Elevation (ft.):  116.55

0 -

25 —

Casing Stickup (ft.):

' MONITORING WELL NO. MW-6U

Vapor

0.27 Conc.(ppm)

. DESCRIPTION

3
z ‘g’ g Growp
Sheen =3 & Symbol Surface Elevation (fi.): 116.82
teel surface _—— 8 inches cement concrete o
monument and J-ISM  Brown silty fine to medium sand with occasional |
— concrete . gravel (loose to medium dense, moist) (fill) I
=Bentonite seal
.1 2-inch Schedule <100 10 -
-~ 40 PVC solid NS 1
11 Pipe <100 | 9 5
SS
-- 6 Grades to gray i
MS Gravel content decreases .
2,000 7 -
1 2-inch Schedule HS . . . N 10
-] 40 PVC screen, ISM  Brown silty fine to medium sand with occasional |
0.020-inch slot gravel (very dense, wet)
7] width 100 71 i
Ms ¥Watcr level at 12:82 feet on 10/27/92 -
:~1-Medium sand 0o | 31 i
-1 backfill ——— 15
S SS
. <100 | 17 CL  Gray silty clay (very stiff, wet) i
NS L
3 : "] Base of well at i
20 = [t 5] 19.0 feet <100 | 23 20
NS Boring completed at 20.5 fect on 10/19/92 i
—25
— 30
—35
-~ 40

40 -

Note: See Figure A-2 for explanation of symbols

Geo
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:JKH:CMS  1/12/93

0161-153-R04 Tsk 6.3

*

Il BN W N BN N BN BN Em v

DEPTH IN FEET

MONITORING WELL NO. MW-7U

WELL SCHEMATIC
Casing Elevation (ft.):  115.23 Vapor -
ing Stickup (ft.): 2 . 2 DESCRIPTION
Casing Stickup (ft.) -0.21 Conc.(ppm) 3 E 5 Growp
Sheen %8 & Symbol Surface Elevation (ft.): 115.49
0 1eel] surface 9 inches concrele and asphalt 0
] monument and :] SP— Brown fine 1o medium sand with silt and -
R concrele :ISM occasional gravel (medium dense, moist) (fill)
1 Bentonite seal :
1 2-inch Schedule <100 11 -
--1 40 PVC solid NS 19 - o .
. ":{ pipe J:4:ISM  Brown silty fine to medium sand with occasional
5 - <100 10 + coarse sand and organic matter (loosc to -5
NS medium dense, moist) (fill)
o <100 59 Encountered lexge root i
- SS L
10 — = . 7 —~10
o 2-inch Schedule
. -1 40 PVC screen, R
- 11 0.020-inch slot
] “-} width >10,000] 11 cAl i
- HS 5
15 - 1,000 12 . Sand content decreases 15
SS Occasionali organic matter
1t B #-Medium sand 37 i
- L 71 backfill -
20 800 16 : SP _ Gray finc to medium sand (medium dense, wet) 199
i SS : ater level at 20.54 feet on 10/27/92 i
7 ; 3,300 | 23 i
T =] Base of well at ss i
- 23 23.0 feet ISM  Gray silty fine to medium sand with occasional L
: - 380 27 . organic matter (medium dense, wet)
25 35 CL  Gray silty clay (very stiff, wet) —25
- Boring completed at 25.5 feet on 10/20/92 -
30 — —30
35 - —35
40 ~ —40

Note: See Figure A-2 for explanation of symbols

,//«u

| Geo’R NZ Z Engineers
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(JKH:CMS  1/12/93

0161-153-R04 Tsk 6.3

DEPTH IN FEET

MONITORING WELL NO. MW-8U

WELL SCHEMATIC
Casing Elevation (ft.):  116.81 Vapor "
i ick e -0. - 2 DESCRIPTION
Casing Stickup (ft.) 0.36 Conc.(ppm) 3 E E Group 4
Sheen 5—28 & Symbol Surface Elevation (ft.): 117.17
07 teel surface ‘ Ry 9 inches cement concrete °
. monument and (L TTISM  Brown silty fine to medium sand with gravel -
] +— concrete ] : (loose, moist) (fill) i
[~{ Bentonite seal : Encountered bricks, cobbles and rubble debris |
115+ %;inch Schedule - 7 a : between 1.0 and 4.0 feet
B -3 40 PVC solid MS : B
-4 pipe . 15 a " .
— — EEE -5
° SS i
Grades to medium dense
. 2 0 FFEE g
7 —1-2-inch Schedule : - i
-4 5] 40 PVC screen, : i 5
104 k- ?J;%?md‘ slot . 23 call 10
i g - HS LY Ywater level at 10.53 feet on 10127192 i
i Becomes wet
-- 18 a : i
7] —Medium sand Ms : O CL  Gray silty clay (very stiff, wet) i
JFH ] vackfin / X
15 — i e 23 cAll / —15
SS //
" ] Base of well at // |
1 16.5 feet PO TR | | A
T NS . Boring completed at 18.0 feet on 10/20/92 i
20 — —20
25 — 25
30 - —30
35 — —35
40— —40

Note: See Figure A-2 for explanation of symbols
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H:CMS '1/12/93

J

DEPTH IN FEET

MONITORING WELL NO. MW-9U

40 —

WELL SCHEMATIC
Casing Elevation (ft.): 115.76 Vapor -
Casing Stickup (fL.): 034 Conc.ppm) 5% DESCRIPTION
Sheen S8 £ Surface Elevation (ft):  116.10
teel surface 8 inches cement concrete 0
monument and Brown silty fine 10 coarse sand with brick debris |-
concrete (loose, moist) (fill) i
-] Bentonite seal Grayish brown sandy silt (medium stiff, moist)
2-inch Schedule <100 5 a (fill) i
40 PVC solid NS i
- pipe <100 | 12 [1 Brown fine to medium sand (medium dense, e
© 8§ moist) (fill)
) Brown silty fine to coarse sand with occasional ~ |
<100 9 [l gravel (loose, moist) (fill) -
NS 5
200 7 ] _ 10
- Ss Grades to gray and medium densc B
7] 2-inch Schedule
] o s ereen, >100000 13 call i Grayish brown silty fine to coarse sand with -
el HS 3 occasional gravel (very dense, moist) -
- -] width
600 61 CAJ} ~15
MS
S’—-ZWater level at 16.60 feet on 10/27/92 3
1,400 | 95 o
HS LA 8
1000 | 20 cAll ¥////CL Brown silty clay with a trace of gravel (very stiff, |
L Medium sand .00 c / we) ty clay gravel (very 20
"] backfill / -
3.0 / i
/ Grades to gray i
<100 27 cAll /
NS / =
Base of well at NS Boring completed at 25.0 feet on 10/21/92 25
24.8 feet i
—30
—35
—40

Note: See Figure A-2 for explanation of symbols
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SOIL CLASSIFICATION SYSTEM

GROUP
MAJOR DIVISIONS GROUP NAME
S SYMBOL '
GwW WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL
GRAVEL CLEAN GRAVEL
COARSE GP POORLY-GRADED GRAVEL
GRAINED More Than 50%
GM SILTY GRAVEL
SOILS of Coarse Fraction GRAVEL
Retained WITH FINES
on No. 4 Sieve Gc CLAYEY GRAVEL
SW WELL-GRADED SAND, FINE YO COARSE SAND
SAND CLEAN SAND
More Than 50% §P POORLY-GRADED SAND
Retained on
No. 200 Sieve More Than S0% SM SILTY SAND
of Coarse Fraction SAND
Passes WITH FINES .
® sc CLAYEY SAND
No. 4 Sleve
ML SILT
FINE SILT AND CLAY INORGANIC
GRAINED cL CLAY
soiLs Liquid Limit
ORGANIC oL ORGANIC SILT, ORGANIC CLAY
Less Than 50
MH SILT OF HIGH PLASTICITY, ELASTIC SILT
More Than 50% SILT AND CLAY INORGANIC
Passes CH CLAY OF HIGH PLASTICITY, FAT CLAY
No. 200 Sieve Liquid Limit
ORGANIC OH ORGANIC CLAY, ORGANIC SILT
50 or More
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOSTURE MODIFIERS:
1. Field classification is based on visua examinstion of soll in Dry - Absence of moisture, dusty, dry to the touch
general accordance with ASTM D2488-90.
Moist - D . but
2. Soll dassification using laboratory tests is in general amp no visible water
accordance with ASTM D2487-90. Wet - Visible free water or saturated, usually soil is obtained from below

3. Descriptions of soll density or consistency are based on
interpretation of blow count data, visual appearance of solls,
and/or test data.

water table

\
\
&
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. SOIL CLASSIFICATION SYSTEM

FIGURE A-1
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0000-000-00-0000 XXX:XXX:xxx 00/00/00 (XXXXX.ppt)

LABORATORY TESTS
SOIL GRAPH:

CA Chemical Analysis

SM Soil Group Symbol
FIELD SCREENING TESTS: (See Note 2)
Headspace vapor concentration
data given in parts per million

Sheen classification system: Distinct Contact Between

Soil Strata
NS No Visible Sheen

SS Slight Sheen Gradual or Approximate
MS Moderate Sheen / Location of Change
HS Heavy Sheen Between Soil Strata
NT Not Tested ’

BLOW COUNT/SAMPLE DATA: ¥ Water Level

Blows required to drive a 2.4-inch L.D. Bottom of Boring

split-barrel sampler 12 inches or
other indicated distances using a
300-pound hammer falling 30 inches.

22l Location of relatively

Blows required to drive a 1.5-inch 1.D. undisturbed sample
(SPT) split-barrel sampler 12 inches . i
or other indicated distances using a ' P 12 Location of disturbed sample

140-pound hammer falling 30 inches. . .
17 [] Location of sampling attempt

with no recovery

10 (B Location of sample obtained
in general accordance with

"P" indicates sampler pushed with Standard Penetration Test
weight of hammer or against weight (ASTM D-1586) procedures
of drill rig. ‘

2 ]] Location of SPT sampling
attempt with no recovery

B Location of grab sample

NOTES:

1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols and the
exploration logs for a proper understanding of subsurface conditions.

2. Soil classification system is summarized in Figure A-1.

<o KEY TO BORING LOG SYMBOLS
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,PJ GEI CORP.GDT 10/11/99 0181-153-08

GEI WELL LOG 01,

2
Mk

Geo

Engineers

Project Job Number Locat%cgo q
_ ueen Anne Ave. N.,
Unocal 0255 0161-153-08 Seattie, WA
Date 08/28/99 rosged BES Coxlxtractor Cascade Driling
: . L . Dnll
a‘:gh od 4" Hollow Stem Auger Equipment Limited access rig Birtl _
Sample Hammer n X-coordinate: Not Determined
Mettod D&M Data 140 Ib hammer, 30" drop V-coordinate. o
Total Depth (f) 215 Elevation (f) 116.34 — N petermined
Total Well 20 Monument Elevation Casing Flevation 116.01
Depth (fl) Stickup (f) Stickup (f) -0.33
- - g -
m .| © o [=3 o " w
£ ANOE gg %g c|8.g] £
@ . . .
£ | WELLSCHEMATIC |E|2|E| 2| «E Material Description ga| 21585 £
£ s|EI°| B 82 271918 E
3 5 3 g &
° == CONCRETE 5 inches portland cement concrete 0
s Steel surface AR SM - _\ pavement (sidewalk) /_ - -
monument and N | Brownssilty fine to medium sand i i
concrete 1T (medium dense, moist) (fill?)
13 [:] Bentonite seal 1 | 3 & - 1 <100 NS i
4| 4¢}—2-inch Schedule J - 1 s
sd:L1] 4oPvCwen aEE | _ -
casing K
i 2 | 2 KL | i _ J <100 | Ns A
&l SM Light brown silty fine to medium sand
. - - (very densc, moist) ~ -

i 3 | ss X4 I PlooodMs| ca [
e N 3NE - - ~10
1 & Medium sand 4120 LA . Becomes gray at 10.5 feet prooogmMs} ca |
4:E]  back MANE - Depth d water 13.69 fe ¥ -
FET e |5 poeRILT: L ook 67 Ject on booodms] ca |
¥ =1 0.020inchsiot N | Becomes very dense with occasional i i

width L gravel at 13.0 feet

15— SEE - - —15

- 6 | 40 B 1L L 4250 NS} cAa L

. % CL | ~ Light brown clay (hard, moist) _ i

1 7 [s0/6" [0 % I 7 <100 | Ns I
Base of well at / = - 20

20.0 feet 8 | 45 7 | _ Becomes gray at21.0 fect J <100 | ns X

J . Boring completed at 21.5 feet below - s

i ground surface on 08/28/99 i |
25 — - 25
30— ~ - —30
35~ — - —-35

,//(‘“- LOG OF MONITORING WELL MW-10U

FIGURE A-3
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GEI WELL LOG 01811...sPJ GEI CORP.GDT 10/11/09 0161-153.08

Project Job Number Locat_i/cglo a
ueen Anne Ave. N
-153- . N,
Unocal 0255 0161-153-08 Seattle, WA
g;?l?cd 08/28/99 gsgged _ BES Contractor Cascade Drilling
lh)dr:ilh od 4" Hollow Stem Auger Equipment Limited access rig gi!:"
Sample Hammer X-coordinate: Not Determined
Method D&M Data 140 Ib hammer, 30" drop Y-coordinate: Not Determined
Total Depth (f) 19 Elevation (ft) 116.71 oatm: Not Determined
Total Well 16 Monument Elevation Casing Flevation 116.21
Depth (fi) Stickup (f) Stickup (f) -0.50
- - ' 8 -
w . © o . Q. w
E % g %. % 03 __8 % ’é‘ s % - a‘-
Z | WELLSCHEMATIC |&|2|E| 2| oE Material Description sE|2|CEE] 2
z Elelsl &| 8o 5€|5|E<2| £
& ol s 1o} 4 2 o &
] : 2 ]
0 == JCONCREIE 5 inches portland cement concrete 0
- Steel surface NER SM - _\ pavement (sidewalk) / E =
monument and NER | Brown silty finc to medium sand with ] i
concrete ey occasional gravel (medium dense,
Bentonite seal 1| 24 BT - moist) (fill) T <100 | S8 i
5~ 2-inch Schedule SN = a .
i 40 PVC well 2 |29 RIS i ] 250 |ss| ca |
A casing 1] SM |~ Gray silty fine to medium sand (very ] i
i 2-inch Schedule i dense, moist) A
. 40 PVC screen, 3158 BEL I g poodus| ca f
0.020-inch siot 11 Depth to ground water 10.46 fect on -
104 5]  width RN ~  09/09/99 - —~10
4 : 54— Medium sand 4 [so/6"R-. : froooqHsf ca
i backfill T i 4 3
1 5 [sorem L " Becomes wet at 13.0 feet T1500)ss| ca [
151 7/ CL | Tight brown clay (hard, moist) - 15
. Base of well at 6| 60 X’/ s J <100 | Ns i
i 16.0 feet : / R A I
. 115 = % - 1 <100 | Ns I
"~ Boring completed at 19.0 feet below ’ i
20~ - ground surface on 08/28/99 - =20
25— ~ - 25
30— — - =30
| 35— —- - 35
@ LOG OF MONITORING WELL MW-11U
\‘./’ glIl FIGURE A4
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J GEI CORP.GDT 10/11/99 0161-153-08

GEI WELL LOG 0181

A
Nk

Engineers

Project Job Number Locat%o(;xo q
ueen Anne Ave. N,,
Date 08/28/99 légssed BES Contractor Cascade Driling
Dnll " i t Limited access ni Dall
Method 4" Hollow Stem Auger Equipmen im g Bit
Sample Hammer "  X-coordinate: Not Determined
Method D&M Data 140 Ib hammer, 30" drop Yocoordinate: Not !
Total Depth (f}) 26 Elevation (f) 11631 Darm: Not Determinec
Total Well 23 Monument Elevation Casing Tlevation 115.93
() Stickuo () Stickup (1) -0.38
- - ] -
w .18 o o C o w
uu." 2 g % S g E % E c ?» » s
Z K © . . g o @ - 3] Z
z | WELL SCHEMATIC |=| o5l £| 2& Material Description 58| 2|523| =
o S _g 3 L4 - Fa] o
(s} < Q
- ASPHALT 3 inches asphalt pavement over 4 inches 0
Steel surface - .. | JCONCRETE} =\ portland cement concrete pavement f . -
monument and N SP-SM 1  Brown finc to medium sand with siit i !
concrete - (medium dense, moist) (fill)
Bentonite seal 1|17 BRI i 1 <100 | ss -
- - =5
2] 14 5 4 <100 | SS R
igﬂ;hv g;h:nd"'e SM | T Light brown silty finc to medium sand i I
casi with occasional coarse sand and
ng 3|16 i gravel (medium dense, moist) ProoodMs| ca |
SM |~ Gray silty fine to medium sand with 1 i
- occasional coarse sand and gravel - =10
4|32 | (medium dense, moist) 10,000 MS CA L
“4— Medium sand - 1 -
backfill L J 5
S125 >10,0000 MS CA
SW | 7 Gray fine to coarse sand (dense, wet) ] i
= - =15
2-inch Schedule -
40 PVC screen, 6 150/6 B $£10,000 MS CA L
0.020-inch siot - - 1
width JEN SM Gray silty fine to medium sand (dense, v
" A _.- - Wet) Y} -
7 soem o N | Depth to ground water 17.88 feet on ] 300 NS i
R 09/09/99
: - - 20
8 | 40 [ A J2.000] ss X
9 150/6" R i J <100 | NS i
CL Brown clay (hard, moist)
10 {50/6" B 4 <100 | NS 5
2;? fof :ve!l at Boring completed at 26.0 feet below
- -0 lee - ground surface on 08/28/99 . -
| L No ground water encountered during i R
drilling
30 = - - =30
35 - - —35
4//““. LOG OF MONITORING WELL MW-12U

FIGURE A-5




0161-7153-4 JFK&KT 2-17-89

Driveway

W. Queen Anne

Roy Sireet

N

‘Queen Anne Avenue

B

Property Line— //Undergroundv Heating/Waisle Oil Tanks

|L__)L.._£)‘

; Fzﬁﬁ
|

MW-1U

! ' 110.63
Concrete Slabs§

Service Station
~ j
MW -2Ug Building
’ 110.99

~

-——(Cohcrete Slabs
e

~ riro

~~ 1l |
~,
\ %rvice lslands-gg\\ l !} :
Underground Fuel Sto\rage Tamks-::\Ll\L
Mw-8 > N\ A Lt S

__,////

7

Arnold's Mini-Market

REFERENCE:

QIOS.SB% \ { ”Al
N[ L
\;\>/o MW-4U®
YA % 109. 26

} EXPILANATION:

MW-1J@® MONITOR WELL LOCATION AND NUMBER

;

0 20 Lo
f

SCALE IN FEET

T

110.63

"~

Roy Street

.

2

GROUND WATER ELEVATION ON 1/12/89

APPROXIMATE DIRECTION OF GROUND
WATER FLOW

GROUND WATER TABLE CONTCUR BASED
ON 1/12/89 DATA

BENCHMARK AT MW-8 CASING RIM..
ELEVATION OF 116.55 FEET
BASED ON PREVIOUS SITE SURVEY.

DRAWING ENTITLED "SERVICE STATION NO. 255 @ QUEEN ANNE AVENUE %‘:}) .
WA.", PROVIDED BY UNOCAL. GeO'{‘g,—Engmeers

& ROY STREET,

SEATTLE,

SITE PLAN

FIGURE 2

RS M-




1

[

fm

o016/ -7r53 -4 77F:

/-79-83

Eievation In Feet (Datum Assumed)

< - ° E
West o 2 o o o East
g X 8_ = 9-; o
< = o @ o ‘5
A & = o a § T s A
e T I 5 3 =
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NOTE:

THE SUBSURFACE CONDITIONS SHOWN ON THE SECTION
ARE BASED ON INTERPOLATION BETWEEN WIDELY HORIZONTAL. SCALE: 1"

Hi

10
SPACED EXPLORATIONS, AND PREVIOUS STUDIES
CONDUCTED FOR THE DEPARTMENT OF ECOLOGY.

THEY SHOULD BE CONSIDERED TO BE APPROXIMATE.
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NOTE: ' THE SUBSURFACE CONDITIONS SHOWN ON THE SECTION HORIZONTAL SCALE: 1% = 190°

ARE BASED ON INTERPOLATION BETWEEN WIDELY SPACED
EXPLORATIONS AND SHOULD BE CONSIDERED TO BE
APPROXIMATE,

Elevation In Feet (Datum Assumed)
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12/03/99

DLC:HLA

P:\0161153\CAD\O16115306T.OWG

fass-11-18] B X G D o EX-4-2] B X [ ) 0
02/18/93| <0.100 | <0.300 | 87.4 302 | <25.0 02/11/98] <0.100 | 0.942 379 7,050 306

MTCA 0.5 20 100 200 200 MTCA 0.5 20 | 100 200 200
. KIRS-W-17
- - - S v, o —EL0PEYY Ling ORS-W—1

-Broken 4-inch Diomeler Pipe
(Capped During Februory 1999)
------------------ {EX-13-3] B X G D
02/12/99] <1.00 | 5.6 | 1,390 | 3,560 . Mo Liner Instalied Durg.
WICA 0.5 20 100 | 200 1999 Remedial Action by Motion
54
. i1 it i1
[EX-14-8] B X G D B
. .87 25.9 237 : : .
02( rr"c2/l 39 «L‘:O 02805 100 200 EX-15-8 8 X [] D [+
- - 02/15/93] <0.100 | <0.300 | 238 59.6 | 96.9
MTCA 0.5 20 100 200 200
’]Rs-\v-o
EX-17-5] B X G D )
02/15/99] <1.00 | <3.00 | 9,790 580 25.4
R t MICA 0.5 20 100 200 200
N / s c ,
e ¢ —TEX-10-8] B X G D 0
ZA 02/15/99] <2.00 | <6.00 | 6,100 | 1,390 | 1,870
{ MTCA 0.5 20 100 200 200
{—ToP-6-10] B X G D 0
$ 08/10/99] <0.100 | 2.74 491 120 129
; MICA. | 05 20 | 100 200 200
| [op7-7] 8 x | ¢ D. )
i 06/10/99] <0.0500 | _ 21.3 48.5 863 | 179
H MTCA 0.5 20 100 200 -| 200
;I'RS-B-!D - .
B opmeraesanemesemeongeneseracncasarn [
. | i ] . .
: o uw-13u-8.0 B X G D 0
Sidewaik ) 09/23/99] <1.00 | <200 | 1,140 | 31.6 58.1
- = - - -7 - == - MTCA 0.5 20 . 100 200 200

NOTES:

1. The service station buildings and subsurface facilities
shown were removed in January 1992 or earlier.

2. The locations of all features shown are approximate.

. E" Somples were obtained from .1998 excavation.
"EX” or "SSS” Samples were obtained from February 1999 excavations.

4. Refer to GeoEngineers’ March 1999 report for
facilities identification.

References Drawing entitled "Service Station, No. 0255 at Queen Anne Avenue & Roy
; Street, Seattle, WA” provided by Union Oil Company of California, undated.
KLEEN soil samples based on their 1999 report.

EXPLANATION:
MW-5U@® MONITORING WELL

(8') SAMPLE DEPTH (FEET BELOW GROUND "SURFACE)

SOIL SAMPLE BY GEOENGINEERS WITH HYDROCARBON CONCENTRATIONS
EX—13~3 @ EXCEEDING MTCA METHOD A SOIL CLEANUP LEVELS. LAST NUMBER
REPRESENTS SAMPLE DEPTH IN FEET BGS (SEE NOTE 3)

_ SOIL SAMPLE BY GEOENGINEERS WITH HYDROCARBON CONCENTRATIONS ETHER NOT

EX=12-10® pETECTED OR LESS THAN MTCA METHOD A SOIL CLEANUP LEVELS (SEE NQTE 3)

RS—W— 1l 1999 SOIL SAMPLE BY KLEEN ENVIRONMENTAL THAT EXCEEDS MTCA METHOD A
CLEANUP LEVEL

JUNE 1999 DIRECT PUSH BORING. BY GEOENGINEERS WITH HYDROCARBON
DP-2 A CONCENTRATIONS EXCEEDING MTCA METHOD A SOIL CLEANUP LEVELS.
LAST NUMBER REPRESENTS  SAMPLE DEPTH IN FEET BGS.

DP—6—10 > JUNE 1999 DIRECT PUSH BORING BY GEOENGINEERS WITH NO EVIDENCE OF PETROLEUM
HYDROCARBONS BASED ON. FIELD SCREENING AND/OR CHEMICAL ANALYTICAL TESTING

REMEDIAL EXCAVATION LIMITS (BY GEOENGINEERS FEBRUARY 1999)

APPROXIMATE AREA OF SOIL ON THE UNOCAL SITE WITH RESIDUAL PETROLEUM
CONCENTRATIONS EXCEEDING MTCA METHOD A CLEANUP LEVELS

-SOIL NEAR THE UNOCAL/ORESTES PROPERTY BOUNDARY WITH RESIDUAL PETROLEUM
CONCENTRATIONS EXCEEDING MTCA METHOD A CLEANUP LEVELS.

B BENZENE (mg/kg) BY EPA METHOD 8020 OR 80218

X XYLENES (mg/kg) BY EPA METHOD 8020 OR 8021B

¢ GASOLINE—RANGE HYDROCARBONS (mg/kg)
BY ECOLOGY METHOD WIPH-G

D  DIESEL~RANGE HYDROCARBONS (mg/kg)
BY ECOLOGY METHOD WIPH-D EXTENDED

0  HEAVY OIL—RANGE HYDROCARBONS (mg/kg)
© BY ECOLOGY METHOD WTPH-D EXTENDED

MILLIGRAMS PER KILOGRAM

mg/kg

o - 20 40

SCALE IN FEET

SOIL SAMPLE LOCATIONS
AND 1898 EXCAVATIONS

Geol§

FIGURE 3




SOIL CLASSIFICATION SYSTEM

GROUP
MAJOR DIVISIONS GROUP NAME
o SYMBOL ,
GW WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL
GRAVEL CLEAN GRAVEL
COARSE GP POORLY-GRADED GRAVEL
GRAINED More Than 50%
< GM SILTY GRAVEL
SolLs of Coarse Fraction GRAVEL
Retained
. WITH FINES
on No. 4 Sieve GC CLAYEY GRAVEL
sSwW WELL-GRADED SAND, FINE TO COARSE SAND
SAND CLEAN SAND
More Than 509% SP POORLY-GRADED SAND
Retained on
More Than 50%
No. 200 Sieve . SM SILTY SAND
of Coarse Fraction SAND
Passes WITH FINES
SC CLAYEY SAND
No. 4 Sieve A
ML SILT
FINE SILT AND CLAY INORGANIC
GRAINED cL CLAY
S0 .
iLs Liquid Limit
ORGANIC oL ORGANIC SILT, ORGANIC CLAY
Less Than 50
MH SILT OF HIGH PLASTICITY, ELASTIC SILT
More Than 50% SILT AND CLAY INORGANIC
Passes CH CLAY OF HIGH PLASTICITY, FAT CLAY
No. 200 Sieve R
Liquid Limit
ORGANIC OH ORGANIC CLAY, ORGANIC SILT
50 or More
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOSTURE MODIFIERS:

1.

2.

Field classification is based on visual examination of soil in
general accordance with ASTM D2488-90.

Soil classification using laboratory tests is in general
accordance with ASTM D2487-90.
Descriptions of soil density or istency are based on

interpretation of biow count data, visual appearance of soils,
and/or test data,

Dry -
Moist -

Wet -

Absence of moisture, dusty, dry to the touch
Damp, but no visible water

Visible free water or saturated, usually soil is obtained from below
water table )

\
N
=
v

AN

>

7

Geo

4

Engineers

SOIL CLASSIFICATION SYSTEM

FIGURE A-1

fi\soila-1.doc




LABORATORY TESTS

AL Atterberg Limits

cP Compaction

Ccs Consolidation

DS Direct shear

GS Grain size

%F Percent fines

HA Hydrometer Analysis
SK Permeability

SM Moisture Content
MD Moisture and density
SP Swelling pressure
T Triaxial compression
uc Unconfined compression
CA Chemical analysis

BLOW COUNT/SAMPLE DATA:

Blows required to drive a 2.4-inch 1.D.
split-barrel sampler 12 inches or
other indicated distances using a
300-pound hammer falling 30 inches.

- Blows required to drive a 1.5-inch 1.D.
(SPT) split-barrel sampler 12 inches
or other indicated distances using a
140-pound hammer falling 30 inches.

"P" indicates sampler pushed with
weight of hammer or against weight
of drill rig.

NOTES:

SOIL GRAPH:

SM Soil Group Symbo!
(See Note 2)

Soil Strata

Gradual or Approximate
/ Location of Change
: Between Soil Strata

Y WaterLevel

Bottom of Boring

2 B Location of relatively
undisturbed sample

A

12 @ Location of disturbed sample

17 [J Location of sampling attempt
with no recovery

10 [0 Location of sample obtained
! in general accordance with
Standard Penetration Test

(ASTM D-1586) procedures

26 ] Location of SPT sampling
attempt with no recovery

E Location of grab sample

1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols and the
exploration logs for a proper understanding of subsurface conditions.

2. Soil classification system is summarized in Figure A-1.

/AN

v/
\

-
v

A

A\

Geo N2 Engineers

KEY TO BORING LOG SYMBOLS

FIGURE A-2

Distinct Contact Between




TMK:CMS 7/20/99

" 1-153-064

T TESTDATA BORING DP—_1
DESCRIPTION.
Vapor .
Conc. Other Blow Grou Surface Elevation (meters): -
Sheen {ppm) Tests Count Samples Svmbol
R Brown silty fine to medium sand with coarse sand, grave! and 0
: i occasional cobbles (dense, moist) (fill) ’
1 ss <100 S I
1 ss <100 B EE i
51ss a0 ca Y -5
- FEEs
o sl
w N
w pu B . o B
z Ss <100 SR
= T
% B M
] g 1 A R
o ] 1 I -
18 <100 ST I
ST o Lo
L Tan silt (stiff, moist)
10— 10
1 Ns <100 i
1 =s <100 i
] Boring completed at 14.0 feet on 06/10/99 i
Perched ground water encountered at 9.5 feet during drilling
15— — 15

Note: See Figure A-2 for explanation of symbols

Geo

NZEngineers

LOG OF BORING

FIGURE A-3




TMK:CMS 7/7/99

11-153-06a

DEPTH IN FEET

TEST DATA BORING DP-2
DESCRIPTION
Vapor .
Conc. Other  Blow Grou Surface Elevation (meters):
Sheen (ppm) Tests Count Samples Svmbol
<.1.]-{SP-SM Brown silty fine to medium sand with gravel, silt and occasional 0
coarse sand (dense, moist) (fill)
1 ss <100 i
-‘ -
1 ss <100 1
5T xs <100 —S
1 ns <100 B
1 Ns <100 i
10 = - =10
1 Ns <100 B
1 i Boring completed at 12.0 feet on 06/10/99 i
No ground water encountered during drilling
15 — e 15

Note: See Figure A-2 for explanation of symbols

- Geo

24
\
0Ny

\ 11

\\\\

Engineers

LOG OF BORING

FIGURE A4




1vin.CMS  712urv9

~ - rud-Ubar

_ OEPTH IN FEET

TEST DATA BORING DP-3
DESCRIPTION
Vapor .
Conc. Other  Blow Group Surface Elevation (meters):
Sheen (ppm) Tests Count Samples Symbol
0 [ <100 P ISM Brown silty fine to medium sand with coarse sand, gravel and 0
: occasional cobbles (dense, moist) (fill)
1 Ns <100 i
1 ns <100 1 -
591 ns <100 : —S
] LiE I
T Ns <100 i
1 Nt NT i
10~ =10
1 s <100 i
7 Boring completed at 12.0 feet on 06/10/99 B
No ground water encountered during drilling
15— 15

Note: See Figure A-2 for explanation of symbols

-Geo§

,//““. LOG OF BORING
<.
\’ Engl neers FIGURE A-5




TMK:CMS 7/7199

*61-153-06a

DEPTH IN FEET

Note: See Figure A-2 for explanation of symbols

TEST DATA BORING DP-4
DESCRIPTION
Vapor .
Conz, Other  Blow Group Surface Elevation (meters):
Sheen (ppm) Tests Count Samples Svmbol
S E L ISM Brown silty fine to medium sand with coarse sand, grave} and 0
: occasional cobbles (dense, moist) (fill)
1 ns <100 i
1 ns <100 I i
54 —~5
1 Ns <100 | i
- - -
NS <100 ]
0 ss <00 ' 10
A Grades 1o no cobbles or gravel N
1 Ns <100 i
Tan silt (stiff, moist)
Boring completed at 12.5 feet on 06/10/99
_ No ground water encountered during drilling B
15 — =15

Geo

Engineers

V8
Wk

LOG OF BORING

FIGURE A-6




TMK:CMS 7/20/99

51-153.06a

DEPTH IN FEET

TEST DATA ' BORING DP-5

DESCRIPTION
Vapor = - .
Conc. Other  Blow Group Surface Elevation (meters):
Sheen (ppm) Tests Count Samples Symbol
S ISM Brown silty fine to medium sand with coarse sand, gravel and o _
I occasional cobbles (dense, moist) (fill)
7 Grades to dark brown, loose and moist 3
. SP-SM Brown fine to medium sand with silt, gravel and occasional cobbles
i (dense, moist) (fill) B
SS <100
1 Ns <100 i
51 8s <100 ~5
1 ns <100 CA | IBBBE ]
1 Ns <100 ]
nd HSS B
B R S e 10
1 Ns <100 Brown silty medium to coarse sand with gravel (dense, moist)
(native)
T Ns <100 : i
ML Tan silt (stiff, moist)
Boring completed at 12.5 feet on 06/10/99
_ No ground water encountered during drilling i
15— — 15

Note: See Figure A-2 for explanation of symbols

{‘(} LOG OF BORING

Z
- GeoX§Z2Engineers

FIGURE A-7




IMK.CMS 7/7/99

v 1 53-06

DEPTH IN FEET

TEST DATA BORING DP-6
DESCRIPTION
Vapor .
Conc, Other  Blow Grou Surface Elevation (meters):
Sheen (ppm)  Tests Count Samples Svmbol
: J-|SM Brown silty fine to medium sand with coarse sand, occasional 0
: gravel and cobbles (dense, moist) (fill)

1 ss <100 i

1 ss <100 i i
Grades to light brown and silty fine sand

59 x <00 —S

Grades 10 medium to coarse sand

T Ms 780 ]

Grades to gray
- ’_ g -
! : B
1 Ms 1000 ca 1 : 10
TIML Tan silt (stiff, moist)

1 Ns <100 CA i

7 Boring completed at 12.0 feet on 06/10/99 i
No ground water encountered during drilling

15— — 15

Note: See Figure A-2 for explanation of symbols

Ge

0

v
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LOG OF BORING

FIGURE A-8




TMK:CMS 7/7/99

©1-133-06a

DEPTH IN FEET

TEST DATA

Conc. Other  Blow

BORING DP-7

DESCRIPTION

Surface Elevation (meters):

10 ~

15~

Grou
Sheen (ppm) Tests  Count Samples Svmbol

S8 <100

Ss <100

MS 880 CA

MS 620

SS <100 CA

Note: See Figure A-2 for cxplanation of symbols

I I1SM Brown silty fine to medium sand with coarse sand, gravel and

occasional cobbles (dense, moist) (fill)

Grades to dark brown
Grades to light brown silty fine sand

Grades to with silt jenses
Grades to gray

Boring completed at 12.0 feet on 06/10/99
No grouad water encountered during drilling

~ 10

=15

34

/(
- GeoN\NZEngineers

LOG OF BORING

FIGURE A-9
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TMK:CMS 7/7/199

1-153-06a

OEPTH IN FEET

TEST DATA BORING DP-8

DESCRIPTION

Vapor
Cogc. Other  Blow Group Surface Elevation (meters): -
Sheen (ppm) Tests Count Samples Symbol
--:1-1:|SP-SM Brown fine to medium sand with silt, occasional coarse sand and 0
: gravel (dense, moist) (fill)
1 ss <100 i
1 . SM Light brown silty fine to medium sand with occasional coarse sand
I (dense, moist) (fill) .
n L
ss <100 CA | i
54 5
1 Ns <100 i
Grades to with gravel
1 ss <100 i
1 ss <00 18 10
1 ss <100 -
A i Boring completed at 12.5 feet on 06/10/99
i No ground water encountered during drilling |
15 =~ 15

Note: See Figure A-2 -for explanation of symbols

Geo

LOG OF BORING

74 |
e

Engineers
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\

FIGURE A-10




TMK:CMS 7/7/99

'$1-153-06a’

DEPTH IN FEET

TEST DATA

Vapor
Conc. Other  Blow Group
Sheen (ppm) Tests Count Samples Svmbol

BORING DP-9

DESCRIPTION

Surface Elevation (meters):

71717|SP-SM

1 ss <100

1 ss <100 CA I
5—

T Ns <100 1

1 Ns <100 1
107 xs <100
15 —

Note: See Figure A-2 for explanation of symbols

Brown fine to medium sand with silty coarse sand and gravel
(dense, moist) (fill)

Tan silt (stiff, moist)

Light brown fine to medium sand with coarse sand and silt (dense,
moist) (£11)

Grades to with wood below 4 feet and 6 feet (fill)

Tan mottled silt (stiff, moist)

Grades to without mottling

Boring completed at 10.5 feet on 06/10/99
No ground water encountered during drilling

=5

=10

—~15

Geo

/8
\\§

Engineers

\

LOG OF BORING

FIGURE A-11
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61-153-06a

TMK:CMS 7/7/99

DEPTH IN FEET

BORING DP-10

DESCRIPTION

Surface Elevation (meters):

TEST DATA
Vapor
onc. Other  Blow
Sheen (Ppm) Tests Count Samples Sy
1 ss <100
' T |SM
1 ss <100 CA 118
59 ss <100
] L
SS <100 i
1 Ns <100 $
01 ns <100
15 =

Note: See Figure A-2 for explanation of symbols

Pea gravel and pebbies (fill)

Light brown silty fine to medium sand with coarse sand and gravel
(dense, moist) (fill)

Boring completed at 10.5 feet on 06/10/99
No ground water encountered during drilling

=10

- 15

LOG OF BORING

<
- GeoX§ZZEngineers

FIGURE A-12




TMK:CMS 7/7/99

1-163-06a

DEPTH IN FEET

BORING DP-11

TEST DATA
DESCRIPTION
Vapor .
Conc. Other  Blow Group Surface Elevation (meters):
Sheen (ppm) Tests Count Samples Symbol
0 Sl ISM Light brown silty fine to medium sand with coarse sand, gravel and 0
RR occasional cobbles (dense, moist) (fill)
T ns <100 i
NS <100
59 x5 <100 -5
T ns <100 B
L)
1 Ns <100 i
10 — . =10
Boring completed at 10.0 feet on 06/10/99
No ground water encountered during drilling
15 = = 15

Note: See Figure A-2 for explanation of symbols

- Geo
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.GDT 11/3/99 0161.153.08

~J GEl CORP,

GEt WELL LOG 0186,

Project Job Number Location
700 Queen Anne Ave. N.,

: 0161-153-08
Unocal 0255 Seattle. WA
&tﬁed | 09/23/99 1638‘.!6‘1_ BES ) Contractor Cascade Driling
Dnll . . Dnll
Method 4" Hollow Stem Auger Equipment Standard drilling rig Bit
Nample D&M Hammer 140 Ib hammer, 30" drop [ -co0rdinate: Not Determined .
. Datum: Not Determined
Total Depth (ft) 135 Elevation () Not Measured Svstem: Not Determined
Total Well 12 Monument Elevation Casmng Elevation 117.83
() : Stickup (ft) Stickup (ft) :
- ] -
w . <} o o o "y w
£ AHEEIEE 2 olsli.ql B
£ | WELLSCHEMATIC |&|2|gl2]| oE Material Description gal2|tE3| 2
I 3 ol o o sl & [ X
£ E| 219 BE| g9 g~ £ £
w (7] o (O] o © (&7 ui
o @ o
I
0 ‘et— Steel surface 1] SP-SM Brown fine to medium sand with silt 0
S monument and 1. - and occasional fine gravel (very > -
concrete surface e i dense, moist) (fill) ] N
™ ™\ seal U )
Tl - \Bentonite seal = 3 i 7 i
J1L] N2-inch Schedule - 2 . 5
THl 40PVCwell B _ "
S M= casing 1 j70/6" IR Depth to ground water approximately <100 | SS .
{: E o . 5.2 feet on 09/24/99 1 :

7 E 33":352?;“:’ 2 lsoe | ] i T<i00fss| ca |
1B o0020-inchsiot - - - i
10~ width i - - - =10
] 3 ssomml L I __ ' J <100 | ss i

7 CL Tan clay (very stiff, moist) (native)
1.7 Base of well at - 4 X
| 12,0 feet / A ] i
10720 sand 4129 / ] <100 | NS
i backfill | Bonng completed at 13.5 feeton ] 5
09/23/99

15+ , = Ground water not encountered during - 15

4 - drilling 4 5
20 —~ -~ =20
25= - = —25
30— e o} =30
{1 35 b— - —35

LOG OF MONITORING WELL MW-13U

\
&

\\&

Engineers

FIGURE A-14
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&

D:\0161\153\0161153E.DWG 06/24/98

*l---.’--—-—

DAC:SPS

: o Property Line
/ 7 &
/
T 0160
g | (9'))'
pd *“,s’Mw-ZU ¢ 20 40
| L'j' | E-25011.0 . ‘ : SCALE IN FEET
= i 927%1 0) 2201100
> '@Eu 0) | E—24(12. 62 @)
P @En14(14.0
L @ (; 4.0) EXPLANATION:
: TN -
Z \o') _ (170 % N MW-1U @ MCNITORING WELL
0.0 \..\ ; . . .
| =z I \_/ { MW-4U ‘¢ ABANDONED MONITORING WELL
b mw-sue { | - ~ ,
=) | @(17 0)E <o o - 0-1 ,, SOL SAMPLE WITH HYDROCARBON CONCENTRATIONS
S o VT ES 1 _5(/1 ) ) o >
MW-68U : y ' 12 . E-7-16.0 ™ EIT4ER NOT DETECTED OR AT CONCENTRATIONS LESS
MW-8 N & o
B 9(11 %(Remove 4 g (1) 0% THAN MTCA METHOD A SOIL CLEANUP LEVELS
L _7 | E—-8(12.0 E—16p , 7). .
E 1(20 0)2 @516 o) ( ) _________ -1 rH.o)(il.Q.‘Q @Q‘ 49" 0-10 o SOL SAMPLE WITH HYDROCARBON CONCENTRATIONS
eE _3(17.0) MW-3U-/ K f:::::;:§> o R -lu ; E-9-7.0 ™ EXCEEDING MTCA METHOD A SOIL CLEANUP LEVELS
E—%12 0) ..\"':-‘r.-r.-:.-.:-.:fe ................. E 23(1 1 O ‘ - »
. 9 . 8') SAMPLE DEPTH (FEET BELOW GROUND SURFACE
W-oU E-5(9 oy ECSl7 o Ex14(8.0) - N. 6( ) @ ( )
Y - : ) LMTS OF 1993 EXCAVATION
® MW-8U {7y LTS OF 1998 EXCAVATION
£, UST's REMOVED DURING 1998 REMEDIAL
=> EXCAVATION ACTIVITIES
‘ (AN CROSS SECTION LOCATION
| e - Y SE FIGURE 4
| ROY STREET

Notes: 1. The service station buildings and subsurface facilities
shown were removed in January 1992 or earlier.

The locations of all features shown are approximate.
® MW-7U ' 3. "0" Samples were obtained from 14993 excavation.
"E" Samples were obtained from 1998 excavation.

FORMER FACILITIES AND

N

. 1993 AND 1998 EXCAVATION AREAS
Reference: Drawing entitled "Service Station No. 0255 at Queen Anne Avenue & Roy Street, Seattle, WA" Geo“ Englneers GURE 3

provided by Union Oil Company of California, undated.
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