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ABSTRACT

Phase 1 of a remedial investigation (RI) was performed by Ecology
and Environment, Inc. (E & E), under contract to thé Washington State
Department of Ecology (Ecology), to evaluﬁte the nature and extent of
petroleum contamination existing at the Monterey Apartments site,
located in the Queen Anne pistrict of the City of Seattle. Tenants of

the Monterey Apartments noticed petroleum vapor odors in the building’s

' pasement-level units since 1978. 1In 1986, Ecology vas notified of the

problem and jnitiated a limited emergency response action. The
investigators jdentified two local service stations as the most probable
point sources for the leakage: Arnold’s Mini Mart Texaco (currently
operated as the Manhattan Express Texaco [Express]) and the Union 0il
Company 76 Queen Anne Counterbalance station (Unocal). Both are located
at the intersection of Queen Anne Avenue North and Vest Roy Street. The
initial action resulted in the installation of 8 monitoring wells and 2
extraction wells. The extraction wells performed with limited success,
and the pump and treat operations vere discontinued in 1987. In March
1990, under the authority of the Model Toxics Control Act (MTCA),
Ecology initiated an RI and feasibility study (FS) to investigate and
begin mitigation of petroleum vapors persisting at the site that may be
a threat to human health. '

E & E revieved available records on the site and performed a
historical evaluation of the impacted properties. Phase 1 of the RI was
performed in March and April of 1991. Groundvater sampling, aquifer
testing, soil-gas surveying, terrain conductivity surveying, and other
support tasks were conducted to evaluate and define the concentrations
and distributions of petroleum constituents from the Express and Unocal
service station facilities. Data pertinent to FS requirements also were
gathered. The investigation results established that floating and
residual petroleum persisting beneath the Express property is the point

source for the vapors impacting the Monterey Apartments building and
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that a groundwater petroleum contaminant plume extends generally
westward, at least 300 feet beyond First Avenue Vest. Tank integrity
tests performed at the Express facility indicated no evidence of current
tank leakage, suggesting the spilled petroleum has persisted at least
since the site was investigated in 1986. Hydrogeologically, transport
and mobilization of the petroleum contaminants at the ExpreSs appear to
increase measurably in response to meteorological precipitation events
| and to periods of seasonally high water table elevations. Soil and
groundvater petroleum contamination were observed at the Unocal
property, but it was not demonstrated that Unocal contributed to the
Express spill. It was concluded after the Phase 1 RI that the shallow,
perched groundvater system impacted by the petroleum releases is not
likely to classify as a drinking water source, and that, in addition to
petroleum contaminants, its quality is degraded due to elevated
bacterial counts, hardness, and the preSence of chlorinated organic
solvents. The floating and residual petroleum contamination originating
from the Express property represents a confined space, respiratory human
health risk that will persist indefinitely, unless reduced or removed
through remedial action.
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1. INTRODUCTION

Ecology and Environment, Inc. (E & E), under Contract No. C0089007
to the Washington State Department of Ecology (Ecology), performed a
Phase 1 femedial investigation (RI), as defined by the Washington State
Model Toxics Control Act (MTCA) Cleanupikegulation Chapter WAC 173-340
. (February 28, 1991), at the Montefey Apartments site.

1.1 ENVIRONMENTAL CONCERNS

Under the authority of MTCA, Ecology selected the Monterey
Apartménté site as a facility requiring investigatidn and cleanup due to
the potential threat to human health caused by a release of gasoline/
diesgl petroleum compounds from automotive service station underground
storage tanks (USTs). The release created an ancillary subterranean °
organic vapor plume vhich has infiltrated residential occupant and
utility spaces at tvo nearby apartment buildings (Montérey Apartments
and Del Roy Apartments) resulting in both long- and short-term tenant
evacuations. . ‘

The RI was initiated to assess the condition of the site and to
prepare for design and installation of a cleanup action alternative to
remove existing contaminants and eliminate, or adequately reduce, human
health threats.

1.2 SITE DESCRIPTION AND HISTORY | .

The Monterey Apartments building is jocated at 622 First Avenue
West, near the intersection of Queen Anne Avenue North and West Roy
Street, in the City of Seattle, Washington (Figure 1-1). The site is
located in a residential and commercial neighborhood in the Queen Anne
District of northvest Seattle in the SE1/4 of section 25, Township 25

N., Range 3 E., of King County (USGS 1983).

FINAL 1-1 VB6220.1.1
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The site area investigated covered approximately 1 to 2 city blocks
east, west, and south of the Queen'Anne Avenue North and West Roy
Street intersection. Located within the site area are two active
gasoline/diesel petroleum product service stations, as well as several
small retail businesses. The remainder of the site area is
predominately residential apartments.
During previous investigation work pgrformed under the direction of
Ecology (Section 1.3), the following two service stations were identi-

fied as the most probable release sites:

o Manhattan Express Texaco (Express)
631 Queen Anne Avenue North; and

o Union 0il Company 76 Queen Anne Counterbalance (Unocal)
700 Queen Anne Avenue North.

Ecology directed E & E to investigate both service station facilities
during ‘the RI as probable point sources for the released petroleum

impacting the area.

1.2.1 Lower Queen Anne Area Utility and Development History
Sever Lines. City of Seattle Engineering Department Public Works

records and maps show the existence of two pipe-sever lines running
north to south beneath Queen Anne Avenue North. A 12-inch pipe-sever
line installed prior to 1903 (Seattle Sewerage, Plan of Sewer and Side
Connections on Queen Anne Avenue, September 1903, File Identification
33-43) runs approximately .parallel to the north-south center line of the
street (Appendix A). The plat shows a 6-inch side sewver originating
from a portion of the Express property and extending eastward to connect
with the 12-inch line. A second relief sewer line (15-inch diameter)
vas installed beneath Queen Anne Avenue in 1934 (City of Seattle Sewer
Card No. 5359). The 15-inch line is positioned east of the street
centefline and services several storm catch basins along the route,
including the Unocal service station facility.

Direct measurements taken by City Engineering personnel on February
7, 1991, indicated that the 12-inch line is 14 feet below street surface

FINAL ' 1-3 VB6220.1.1
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level, and the 15-inch line is 13 feet below street surface level. Both
measurements were taken at manholes positioned at the foot of Queen Anne
Hill on Queen Anne Avenue North, immediately north of the West Roy
Street intersection.

sever card No. 5359 also indicated the presence of active side-
sever and catch basin lines servicing both the Express and Unocal
facilities. After confirmation locator service work performed at the
Express facility, service representatives vere unable to confirm the
routes reported on the card (see Section 3.3.5). The Unocal routes were
investigated during an earlier study and vere not investigated during
the RI (GeoEngineers 1989).

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 counterveights used to propel streetcars up
and down the 17 percent grade of Queen Anne Hill from 1903 until 1940
(Seattle Post Intelligencer 1940). Thersurface tracks were removed in
1944, The tunnels span approximately 16 feet in combined width. The
base of the tunnels extend 8.5 feet below street level, and are
positioned so that the outer tunnel walls are approximately 12 feet
inwvard of the east and west Queen Anne Avenue North Street curbs
(Seattle Engineering File 20-51 Grading) (Appendix A). The tunnels also
were constructed with a counterweight drain system to collect any
subterranean vater transported downhill through the tunnels. According
to City Engineering records (File: 832—86),.the counterveight drain was
connected to, and discharged to, the 12-inch pipe sewer line near the
Valley Street intersection.

In November 1969, the City of Seattle Engineer1ng Department
performed a walk-through inspection of the two counterbalance tunnels to
assess the structural integrity of the tunnel system for possible
service as a utility corridor. The inspection was documented by a file
report from V.E. Ritz on November 21, 1969 (Appendix B). The inspectors
reported that each tunnel vas 5 feet wide by 4 feet high. The average
depth of the tunnel system ceiling below street level was estimated at 4

‘feet. In general, the west tunnel was in better condition than the
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east. An additional aspect of the inspection relevant to the Monterey
RI was the inspection team’s report of "strong sewver gas" odors near the
Vest Roy Street intersection, suggesting that faulty sever lines or
other sources were potentially jeopérdizing the quality of the shallow
groundwater‘in the area.
v Land Development. The Lower Queen Anne District has been developed
since the late 1800s. The area surrounding the site has undergone only
limited earth moving to accommodate grading and construction require-
ments (Phelps 1978). The three-story, 21-unit Monterey Apartment
building reportedly was constructed in 1905 (Ecology 1989). Other
significant structures within the site area, including the Del Roy,
Lindberg, Chandler Hall, Marqueen, Northgate, and Alvena Vista apart-
ments, are neighborhood landmarks, and have been present since at least
the year 1936, based on aerial photographs (Walker & Associates, Inc.,
Identification No. ¥/01133).

1.2.2 Gasoline Service Station Property Histories

Property history reports were prepared for both the Express and

Unocal properties during the Phase 1 RI. Specifically:

o The property comprising the present Express service station
facility (previously Arnold’s Mini Mart) at 631 Queen Anne
Avenue North; and

o The Unocal service station facility at 700 Queen Anne
Avenue North

Propefty history searches vere performed by Stewart Title Company of
vashington, Inc. under contract to E & E. The searches vere performed
to assist in establishing the commercial and title historigs of the
properties to define land-use practices and gather owvnership records for
possible cost recovery measures by Ecology.

Property transactions were'dodumented as early as the 1890s for
‘both properties. The Express property appears to have been under the
ovnership or proprietorship of petroleum distribution firms since 1927,
vhen the California Petroleum Corporation leased the property from E.H.

Carrico. The Texas Company (later to become Texaco, Inc.) acquired the

FINAL ‘ 1-5 VB6220.1.1
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deed fo the property in 1954. The‘properfy wvas later deéded by Texaco,
Inc. to William F. Arnold and Erma R. Arnold (Arnold’s Mini Mart) in
1977. As of May 20, 1990, the last property transfer record posted was
the deed transferring the property from the Arnolds to John and Young
Hee Yoo on November 3, 1989.

The property history report for the lots comprising the Unocal
station indicated that the first apparent petroleum distribution
facility use began in 1922 wvhen a predecessor company of Unocal
purchased the property from J. McFarland. Several petroleum related
deeds and leases involving Union 0il Company of California were reported
until 1987, when the current owner/operator, Union 0il Company of

California obtained the property deed from Scarteen Corporation.

1.3 PREVIQUS SITE INVESTIGATIONS AND SPILL HISTORY
1.3.1 1986 Emergency Response Action

In September -1986, Ecology jnitiated action at the Monterey
Apartments site following notice from the Seattle/King County Public
Health Department that for approximately 8 years, residents of the
Monterey Apartments building had experienced problems from gasoline
odors along the building’s west-side sublevel window wells and along a
foundation footer drain catch basin located along the east side of the
building (Figure 1-2). The problem was confirmed by inspections and
supplemental reports from the Seattle City Fire Department which had
responded to several gasoline odor complaints at the building since 1978
_(Ecology 1989).

For the initial investigation, Ecology retained the services of
Crovley Environmental Services (Crowley) and GeoEngineers, Inc.
(GeoEngineers) to assess the situation. The assessment resulted in the
installation of eight monitoring wells (MW-3 through MW-10) (Figure
1-2). The wells vere positioned adjacent to the apartment building, on
the Express property (referred to at that time as Arnold’s Mini Mart),
and on Unocal property, the latter two of which vere established as the

most probable spill sources. During that period, Ecology also directed
the installation of gasoline vapor alarms in the lowver units of the

FINAL 1-6 VB6220.1.1
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Monterey Apartments building to monitor ambient conditions and to warm,
the tenants when unsafe vapor concentrations were present.

GeoEngineer's 1986 investigation report concluded that the Express
(Arnold’s Mini Mart) property, located on the same city block as the
Monterey Apartments, had over a 2_foot thickness of fuel floating on the
shallow groundvater beneath the site and immediately southvest of the
station’s main UST complex. The study also documented a lesser degree
of soil and groundvater cohtamination beneath the Unocal property. Due
to factors such as fuel appearance, characteristics, and monitoring vell
data, GeoEngineers concluded that while Unocal was impacting the local
groundvater and soils, the Express facility (Arnold’s Mini Mart) was the
‘most probable source of the vapors impacting the Monterey Apartments
building. _

The study concluded that the Monterey Apartments building was being
impacted by the gasoline vapors primarily because the foundation was
constructed approximately 13 feet below ground surface (bgs) and, thus,
vas positioned close to petroleum floating on the water table. None of
the residents of other multistory apartment buildings in the area
reported odor problems; those buildings did not have foundation footers,
or basement areas as deep as the Monterey Apartment buiiding.

Ecology records indicate that in response to the study conclusions,
Mr. Arnold, owner of Arnold’s Mini Mart, retained Crowley to install a
product recovery vell on his property in November 1986. According to
available Ecology field log notes, the well (RW-1) pérformed with poor
recovery results. The recovery pump vas shut down by December 1986. In
April of 1987, Ecology retained Crowley and GeoEngineers to reinstall a
recovery pump in RW-1. During this period, Ecology.approved the
installation of a second recovery well (RW-2) at a location near the
northeast corner of the Monterey Apartments building. The two wells
were used for recovery purposes until August of 1987 when operations
vere ceased again, due primarily to poor well performance.

Originally, Ecology estimated 5,000 to 8,000 gallons of petroleum
fuel were released from the Express (Arnold’s Mini Mart) facility
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(Ecology 1989). The Ecoiogy recovery effort conducted in 1987

reportedly recovered betwveen 75 to 125 gallons.

1.3.2 1989 Unocal Investigation

In 1988, Unocal retained the sefvices of GeoEngineers to conduct an
assessment of the Unocal station property located on the northeast
corner of the Queen Anne Avenue North and West Roy Street intersection
(GeoEngineers 1989). In addition to monitoring well MW-8 installed by
Ecology in 1986, GeoEngineers installed four additional 2-inch diameter
wells (MW-1U through MW4U) on the property (Figure 1-2). Soils
collected during the borehole construction vere analyzed for benzene,
toluerie, ethylbenzene, and xylenes (BTEX) petroleum-derived components,
as part of the study. The borehole depths ranged from 19 to 35 feet
bgs. The water table ranged between approximately 7 to 12 feet bgs
during measurements made in January of 1989.

GeoEngineers concluded that soils beneath the property vere
contaminated by gasoline-derived components. The property was deter-
mined by GeoEngineers to be located hydrogeologically upgradient of both
the Arnold’s Mini Mart and Monterey properties. Hovever, the study also
concluded that the conditions existing at the Unocal facility did not
indicate a migration of released petroleum product tqward the Monterey
property. It was the opinion of the investigators that the release
observed beneath the Arnold’s Mini Mart and Monterey properties were
unrelated to the Unocal situation. GeoEngineers supported their

conclusion with the following factors:

o Perched groundwater system soils had an inherently low
permeability;

o Monitoring well MW-10, which was in a mid-point position,
did not show significant contamination;

o Orientation of known buried utility systems did not create
migration avenues leading toward Arnold’s Mini Mart; and

o Lack of similarity between the "unveathered" product

observed at Arnold’s Mini Mart and the "highly veathered"
floating product observed from MW-8 at the Unocal property.

PINAL 1-9 WB6220.1.1
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development, and evaluation of
e the selection of appropriate
ure the protection of human health and the ‘

e of each RI/FS is dependent on the specific

information needs of the facility and cleanup action options under

study, but must be sufficient to enable the selection of a cleanup
action as defined under WAC 173-340-360. v
v Four objectives for the Phase 1 RI at the Monterey Apartments site

vere identified:

o Evaluate the extraction potential of
product persisting atop the shallow water table beneath

Express station at mon

o Evaluate the concentration,
volume of petroleum contami

floating petroleum

jtoring well MW-6;

distribution, and estimated
nation caused by the release of

automotive petroleum fuels at the Express;

o Define the distribution, pote
migration routes of the Unoca

the Express and Monterey properties;

o Collect baseline data relevan
vadose zone impacts and groun

The specific activities

ntial contribution, and
1 petroleum leak, relative to

and

t to the FS, such as soil
dvater quality parameters.

designed to achieve the objectives were

detailed in a Phase 1 RI Work Plan composed of a Sampling and Analysis
Plan (SAP), Quality Assurance Project Plan (QAP3jP), and Site Safety Plan
(E & E 1991). The field sampling activities conducted for Phase 1

included the chemical analysis of both soil-gas and groundwater samples.

The data, in addition to defining plume distribution, were collected to

determine existing groundwéter quality, and

information appropriate to FS planning. Six

performed during Phase 1:

Field Task 1:

Field Task 2:

Field Task 3:
FINAL

recycled paper

Aquifer Testing;
Monitoring Well Groundwa

to provide baseline

primary field tasks wvere

ter Sampling;

Soil-Gas Survey and Groundwater Sampling;
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Field Task 4: Terrain Conductivity Surveying;
Field Task 5: Sewer Line/Storm Drain Locating; and
Field Task 6: UST Tightness Testing.

The field tasks were performed and completed over the period from March
6 through April 19, 1991. This document reports the results of the
field tasks completed. ’
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2. SITE FEATURES AND CONDITIONS

The Monterey Apartments site is located at the base of Queen Anne
Hill which has an approximate slope of 17 percent dipping southward.

The effective surface drainage of the site area is to the west-
southvest, with the majority of the runoff collected within catch basins
distributed throughout the area and connected to the Municipality of
Metropolitan Seattle (METRO) sewer treatment system. '

The Express Stétion is located less than 300 feet northeast of the
Monterey Apartments property. Monitoring wells (MV-6, MW-9, RW-2)
positioned at and adjacent to the Express property contain petroleum
product floating atop the shallow vater table (E & E 1991). On-site
‘monitoring wells and previous tank replacement activities at the Unocal
facility have demonstrated the presence of both soil and shallow
groundvater petroleum contamination beneath that property as well. The
existence of relatively nondegraded floating petroleum similar to that
documented at the Express has not been confirmed by previous'
investigations at the Unocal facility, although a darker, degraded
floating petroleum product has been observed in MV-8 (GeoEngineers 1989;
E & E 1990a; E & E 1991). |

2.1 GEBOLOGY

The Queen Anne District is underlain by a thick sequence of
unconsolidated sediments deposited during the Vashon Stade-of the
late-Pleistocene Fraser Glaciation, the last glaciation to reach the
central and southern Puget Lowland. In the Seattle area, this glacia-
"tion is recognized by deposits known as Vashon Drift. Vashon Drift is
typically composed of a basal Lawton Clay member overlain by a younger
Esperence Sand member, which in turn is overlain by Vashon Tiil. The
Lawton Clay is a blue-gray clay unit with occasional sand and gravel
lenses having a thickness of approximately 200 feet or more, while the
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Esperence Ssand is an approximately 150 foot th1ck sequence of sands and
silts. Vashon Till is a hard, unsorted mixture of light-gray clay,
silt, sand, and gravel, but includes small amounts of stratified sand
and gravel, both within and overlying the till (Richardson et al. 1968).
The stratigraphy of the recent surficial deposits found in the Seattle
area is based on nomenclature derived by Mullineaux, Waldron, and Rubin
(1965) using a sequence of sediments exposed in a cliff near Fort Lawvton
(Discovery Park) in northwest Seattle.

The Monterey Apartments site, as determined by drilling logs, is
underlain by an average of 1 to 8 feet of construction-related f£ill
material, overlying approximately 15 to 20 feet of sand, silty sand, and
sandy silt (GeoEngineers 1986). These units lie above an undetermined
thickness (greater than 23 feet) of gray, silty clay. A typical well
log from the site (MW-6) shovs a 10-foot thickness of surface fill
_material predominantly composed of brownish gray, sandy silt and silty
sand underlain by 14 feet of brown sand and silt. This changes to a
gray,'silty sand, underlain by a hard gray, silty clay. The clay unit
is probably the Lawton Clay member of the Vashon Drift, while the
overlaying sand, silty sand, and sandy silt unit is stratigraphically
similar to a basal portion section of the Esperence Sand, or transition

zone sediment between the Lawton Clay and the lower Esperence Sand.

2.2 HYDROGEOLOGY

Existing monitoring wells at the site indicate that there is
shallow groundvater beneath the Express at approximately 10 to 25 feet
bgs (GeoEngineers 1986 and E & E 1990a). The saturated zone exists
within the sand unit above the clay which locally acts as a basal
confining unit to vertical groundwater flow, thereby creating a perched
groundvater condition. The clay unit was encountered in five of the
Express/Monterey Apartments monitoring wells and at each of the Unocal
wells and is assumed to be continuous in the area. Unocal well MW-2U
reportedly has a clay unit thickness of approximately 23 feet. INQ
deep, exploratory monitoring wells or boreholes have been drilled
locally to establish the actual thickness of the clay at the site.

Groundwater elevations determined £r6m vell measurements made in the
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field indicate that groundvater flow is to the west-southwest, in the

direction of Puget Sound. This coincides with the expected direction

generated from the logal topography and geology of the site vicinity.

An average horizontal groundwater gradient between MW-8 and MW-3 of

+ 0.05 ft/ft has been maintained in the perched system based on

groundvater elevation measurements made in 1986, 1989, 1990, and 1991.

Water-table elevations are relativély dynamic at the site, responding

to the climatic seasons and major storm events, although groundwater

flow direction and gradients appear to remain generally consistent

~ (Section 4.1).

2.3 VATER USE
Public drinking water is supplied solely by the City of Seattle
Vater Department. No active drinking water or irrigation wells are
known to exist in the lower Queen Anne District. Sewer Services are

operated and managed by Seattle METRO.

2.4 LAND USE AND DEMOGRAPHICS

The lower Queen Anne District of Seattle is composed primarily of
“mixed residential and multiresidential housing units, and small retail
businesses, as well as the Seattle Center art, sports, and recreation
complex. Residential units most likely threatened by the petroleum.
release are the multistory apartment unit buildings which represent the
development patfern of the area west and southwest of the Express
facility. An estimate of the total population within a 1/4-mile radius -
of the Express is approximately 6,200 people, based on Puget Sound
Council of Governments census tract figures for King County (PSCOG
1989).

2.5 NATURAL RESOURCES AND ECOLOGY

Lover Queen Anne District can be classified as a heavily developed
urban sector within the City of Seattle. Since before the turn of the
century, the area has undergone jrreversible ecological alteration which

has, for practical purposes, eliminated or drastically altered the
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resources natural to the area. Damages at the Monterey Apartments site
incurred by the release of petroleum are local in extent. An assessment
of injury, destruction, or loss of fish, wildlife, or biota caused by
the release has been determined by Ecology as inappropriate for this
action. As a result, a Natural Resource Damage Assessment as defined by

42 U.S.C. was not conducted for the Monterey Apartments site.
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3. RI ACTIVITIES AND RESULTS

In March 1990, E & E began work on the Monterey Apartments site by
consolidating and assimilating existing records and files on the site
and‘reviewing previous field activities. This task was followed by a
historical review of the area (Section 1.2) and several initial field
activities to evaluate site conditions. These activities occurred in
July 1990 and included a pilot soil-gas study- (Section 3.1) and the
chemical analysis of floating petfoleum products collected from two
monitoring wells (Section 3.3). Infofmation collected from these
activities was used to plan and perform the Phase 1 RI, as defined in
the Phase 1 RT Work Plan (E & E 1991). The Phase 1 RI field tasks,
including aquifer testing, groundvater sampling, soil-gas surveying,
terrain conductivity surveying, a sewer line search, and tank testing,
were performed in March and April 1991 and are described in Section 3.3.

3.1 PILOT SOIL-GAS STUDY

In July 1990, as part of a pre-RI study, E & E conducted a limited
 pilot soil-gas sampling and analysis study at the site to assess the
feasibility of applying the technique as an investigation tool for the
RI. The study was performed in accordance with the approved Pilot
Soil-Gas Study Sampling Analytical Plan, and resulted in the collection
of soil-gas samples from six locations within the study area (E & E
1990b). The samples were obtained through hollow steel rods installed
manually approximately 4 to 5 feet bgs. Following the required purge
cycles, each soil-gas sample was collected in 6-liter Manchester
Environmental Laboratory (Manchester) certified blank, fully evacuated,
stainless steel Suma canisters. Purging and sampling flow rateé between
900 and 1,400 milliliters per minute (mL/min) vere typical. Seven
soil-gas samples were submitted to Manchester for analysis of volatile
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‘organic compounds as listed on the United States Environmental Protec-
tion Agency (EPA) Target Compound List (TCL). The analysis folloved a
modified EPA Method TO-14 as defined in the Pilot Soil-Gas Study
Sampling Analytical Plan, and included the tentative identification of
approximately 20 additional non-TCL compounds detected by gas c-‘
hromatography/mass spectroscopy.‘

The locations of the pilot soil-gas study stations (8G-01 through
SG-06) are shown in Figure 3-1. Detected TCL volatile compounds are
listed in Table 3-1. Sample SG-07 was a quality assurance (QA) ambient
air sample collected at the same location as SG-04. The sample was
collected to monitor surface air concentrations relative to the soil-gas
samples. The results of the pilot study were initially reported to
Ecology in a trip report, dated September 11, 1990 (E & E 1990a). The
laboratory analysis reporting sheets for the samples, as well as the
E & E data validation report for the analysis, are provided in
Appendix C.

The pilot soil-gas study results»confirmed that significant
concentrations of gasoline vapors wvere residing within the shallow
vadose zone subsoils bordering the west and east margins of the Express
property. In sample SG-01, BTEX components were detected at 226 ug/L at
a depth of 5 feet bgs, and sample SG-05 reportedly had a total BTEX
concentration of 1,740 ug/L at 4.5 feet bgs. In samples SG-02 and
SG-03, located near the Monterey Apartment building, BTEX components
vere detected at concentrations approximately three orders of magnitude

lower.

3.2 FLOATING PETROLEUM ANALYSIS AND VATER-TABLE MEASUREMENTS

As part of the E & E pre-RI study, depth to groundvater and
floating product measurements vere taken in July and September 1990, on
monitoring vells MW- 03, -04, -05, -06, -07, -08, -09, -10, RW-1, and
RW-2. September 1990 static water level (SWL) measurements and
observations are summarized in Table 3-2. Floating product was observed
in four wells in September (MW-1, MV-8, RV-1, and RW-2). Floating
product was measured in the same four wells during measurements

collected in July.
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Table 3-1

SOIL-GAS PILOT STUDY
VOLATILE ORGANIC RESULTS
MONTEREY APARTMERTS SITE

July 1990
(pg/L)
Detected Analyte(l)(z) 56-01 5G6-02 sG-03 SG-04 sG-05 " 8G-06 SG-07
(Ambient Air)

Trichlorofluoromethane 8.2 u 0.017 U 0.018 U 0.013 J 9.2 U 0.200 U 0.013 u
1,1-Dichloroethene 8.2 u 0.017 U 0.018 U 0.008 J 9.2 U 0.200 U 0.013 u
Benzene 150. 0.110 J 0.025 J 0.018 U 890. o J 0.400 J 0.013 u
Tetrachloroethene (PCE) 8.2 u 0.009 J 0.018 U 0.003 J 9.2 u 0.200 U 0.013 u
Toluenob 13. 0.017 U© 0.018 U 0.018 U 580. J 0.200 U 0.013 u
Ethyl Benzene 22. " 0.024 0.018 U '0.018 U a8. J 0.200 U 0.013 u
Xylenes, Total 41. J 0.058 0.018 U 0.018 U 222. J 0.059 J 0.013 u
1,2,4-Trimethylbenzene 18. 0.055 0.013 J 0.019 9.2 u ©0.200 U 0.013 u
1,3,5-Trimethylbenzene 24. 0.130 J 0.030 0.052 9.2 u 0.055 0.013 u
Sec-Butylbenzene 1.7 J 0.017 U 0.018 U ‘ 0.004 J 9.2 u '0.200 U 0.013 u
p—Iéopropyltoluene 2.5 3 0.017 U 0.013 v 0.018 U 9.2 u 0.200 U 0.013 u
Isopropylbenzeﬁe » 4.6 J 0.011 J 0.005 J 0.018 U 9.2 u 0.039 J 0.013 u
Propyl-Benzene 10. ‘ 0.015 0.018 U 0.018 U 9.2 i} 0.088 J 0.013 u

(1) Tentatively identified compounds (TICs) identified in addition to the EPA target cdmpound list (TCL) volatile organic analytes are presented
on the laboratory analysis report found in Appendix C. All analysis performed by Ecology Manchester Environmental Laboratory.

Data Qualifiers
J - The analyte was analyzed for and was positively identified, but the associated numerical value may not be consistent with the amount actually
present in the environmental sample. The data should be seriously considered for decision-making and are usable for many purposes.

U - The material was analyzed for, but was not detected. The associated numerical value is a method guantitation or detection limit, adjusted
for sample weight/sample volume, extraction volume, percent solids and/or sample dilution.
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" Table 3-2
GROUNDWATER ELEVATIONS
MONTEREY APARTMENTS SITE
September 1990

Elevations presented in parentheses "()" are values adjusted for the presence of floating product

0.80.

Estimated measurement due to instrument interferences.

§ Top of PVC Casing Distance Between Top Depth t?zitatic Water ca.‘lculated(3
35 Reference (1) of PVC Casing and Level (Measured Static Water Level
g?oll Identification Point Elevations Ground Surface from top of PVC casing) Elevation Observations
ko)
QJ
ke,
* MW-2 Dry hole, unusable for
(2-inch PVC) for groundwater monitoring.
MwW-3 100.51 0.25 11.48 89.03
(2-inch PVC)
MW-4 102.08 0.33 12.87 89.21
(2-inch PVC)
MW-5 102.92 0.30 13.49 89.43
(2-inch PVC)
MW-6 113.38 0.33 21.95 91.43 Floating product;
(2-inch PVC) (92.08) Thickness: 0.81 Ft.
Mw-7 104.88 0.08 13.3 91.58
(2-inch PVC)
MW-8 116.55 0.25 13.05 103.50 Floating product;
{(2-inch PVC) (103.62) Thickness 0.15 Ft.
MwW-9 114.40 0.23 21.28 93.12
{2~inch PVC)
MW-10 115.49 0.23 14.75 100.74
{2-inch PVC)
RW-1 112.06 1.5 20.27(4) 91.79 Product layer detected;
{8-inch PVC) (92.13) Estimated thickness
2 0.42 Ft.
® RW-2 104.54 2.58 12.72 91.82 Thin product later;
= (8-inch PVC) (91.85) Thickness measured at
= 0.04 Ft.
S (1) Elevations listed are based on a survey by GeoEngineers relative to assumed elevation point of 100 feet at a utility vault lid located
§ on the sidewalk along the east side of ist Avenue West, in front of the Alvena Vista Apartments.
E (2) Measurements obtained using a product/water interface probe.
(3) using an assumed specific gravity of
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During the July event, two samples of floating product were

collected from MW-6 and MV-8. The samples vere submitted to the Ecology
Manchester laboratory for hydrocarbon "finger print" identification by
flame ionization detection, and inorganics screening by inductively
coupled plasma. The resulting hydrocarbon jdentification and laboratory
data report sheets are presented in Appendix D. The inorganic results
are summarized in Table 3-3. The hydrocarbon identification evaluation
concluded’ that the product found in MW-6 was only slightly degraded, and
was composed of gasoline and a lesser amount of No. 2 diesel oil. The
sample from MW-8 was observed to be composed of extremely weathered '
gasol1ne. The inorganics results showed that the MV-6 sample contained
an estimated 1 mg/L lead, while the sample from MW-8 contained an
estimated 707 mg/L of lead.

3.3 PHASE 1 RI
3.3.1 Aquifer Testing
An aquifer test of the shallow groundvater system underlying the

Express property vas performed by E & E on March 6, 1991, with subse-
quent site visits on March 7, 9, and 15, 1991. The testing was
performed to establish aquifer hydraulic parameters of conductivity (K)
and transmissivity (T) and to evaluate petroleum hydrocarbon recovery
potential in and around MV-6. The test consisted of two parts: a
product recovery test to determine the feasibility of installing a long-
term product extraction pump, and a rising-head well test to estimate K
and T of the shallow aquifer.

Both components of the test vere accomplished by bailing MV-6, a
29_foot-deep, 2-inch polyvinyl chloride (PVC) monitoring wvell. Floating
product was removed by repeated use of a clear PVC bailer to estimate
product recovery potential. The aquifer test was performed following
procedures outlined in the Monterey Apartments Phase 1 RI QAPjP (E &E
1991).

Product Recovery Test. The product recovery test began on March 6,
1991, after measuring the product thickness (11.88 inches) within MVW-6.

The well was bailed at a constant rate until less than 0.5 inches of
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Table 3-3
FLOATING PETROLEUM INORGANIC SAMPLE RESULTS(I)

MONTEREY APARTMENTS SITE
August 1990

(mg/L)

- Inorganic Analyte Vell Identification

wv-06¢2)  uv-08(?)

<5

Aluminum 0.50 U
Antimony 0.50 U <5
‘Arsenic 1.0 U - <5
Barium 0.50 U NA
Beryllium 0.50 U . <5.
Cadmium 0.50 U <5
" Calcium 1.0 NA
Chromium 0.50 U <5
Copper 0.50 U <5
Iron 0.50 U 17.6
Lead 1.0 707
Magnesium 0.50 U <5
Manganese 0.50 U <5
Mercury NA 0.1
Molybdenum 0.50 U <5
Nickel 0.50 U <5
Selenium 0.50 U <5
Silica NA 15
Silver 0.50 U <5
Thallium 0.50 U <5
Tin 0.50 U NA
Titanium 0.50 U <5
Vanadium 0.50 U NA
u <5

Zinc 0.50

(1) Laboratory analysis reports are presented in Appendix C. Data
validation performed by Manchester Environmental Laboratory.

(2) Analysis performed by North Creek Analytical.

(3) Analysis performed by Sound Analytical Services, Inc. ,
Values reported may be used as an indication of the presence of the
analyte. : :

Data Qualifiers:
NA - Not analyzed.

U - Analytes listed were not present above the stated limit of
detection.
20.1.1
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producf remained in the well. Following a 2-hour recovery at MV-6, a
product thickness of approximately 4.68 inches was measured. The vell
was bailed again at a constant rate until a thickness of less than
0.5 inches of product remained. Product recovery tests were conducted
at MW-6 again on March 7, 9, and 15 to observe product thickness and
bail the well to the minimum product thickness (less than 0.5 inches).
on March 7, 4.92 inches of product had re-entered the well, which vas
then bailed from the borehole until a 0.125-inch thickness was achieved.
On March 9, 4.44 inches of product was measured in the well; no
additional bailing was conducted. Product thickness was again measured
on March 15; a product thickness of iO inches was measured. No
additional measurements or removal vas performed. The total product
recovered during the product recovery test vas 1.12 gallons. The vell
was bailed a total of 41 times at approximately l-minute intervals,
resulting in an estimated product recovery rate of 0.027 gal/min,
assuming constant conditions.
Rising-Head Test. On March 6, 1991, following the completion of

the initial product recovery test, a rising-head aquifer test of MW-6
vas performed. A data logger/transducer vas installed in the well to
record changes in the water level during drawdown and recovery periods
of the rising-head aquifer test. Concurrent readings were collected at
RV-1, located approximately 8 feet to the northwest, to monitor any
dravdown influence from the removal of vater from MW-6.

Dravdown was initiated at MW-6 by bailing approximately 20 gallons
of wvater from the well, which achieved a drawdown of approximately
2 feet below the initial water levelvof 20.93 feet bgs. When bailing
stopped, the resulting rising-head was monitored and recorded by the
data logger/transducer. Two tests were conducted at the original static'
vater level using this method. The test results were used to develop
aquifer characteristic calculations. Readings at RW-1 shoved no
measurable drawdown influence from the bailing of MW-6.

Data obtained from the rising-head recovery test were analyzed by
applying both the Bouwer-Rice method (1976) and a groundvater analysis
program utilizing the Cooper et al. method (1967). An explanation of
these commonly used methods and the assumptions associated with them is
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contained in Krusemen and de Ridder (1990). Data and calculations from
the test are contained in Appendix E.

Calculations performed using these methods yielded estimated
hydraulic conductivities (K) on the order of 10'5 to 10'6 ft/sec, a
range indicative of a silty sand aquifer (Freeze and Cherry 1979). A
transmissivity (T) range of 1.30 to 4.83 ftz/day also was calculated,
using the relationship that T=Kb, where b is equal to the saturated
aquifer ;hickness beneath the site. The assumed saturated thickness
selected vas 9 feet, established by the difference between the water
level measured prior to testing and the depth marking the contact
between the sand unit and underlying clay layer reported in the geologic
wvell log for MW-6.

Interim Actions. Concurrent wvith the preparation of this RI

report, an interim action installation of a Vestinghouse Groundwater
Recovery Flexible Axial Peristaltic (FAP) pump at MW-6 was initiated to
extract petroleum hydrocarbons based on information obtained during -the
tvo aquifer tests. It is estimated that on a monthly basis a volume of
petroleum (16 gallons) will be removed from MW-6. The system was '
installed on August 12, 1991 and is expected to operate for a minimum of
3 months.

3.3.2 Groundvater Sampling

Groundvater samples were collected by E & E during a period from
March 26 until March 28, 1991 at the Monterey Apartments site. The
groundvater sampling represented the first comprehensive sampling of the
14 eiisting wells in the Monterey Apartments site area. This sampling
effort included wells on the Unocal, Express, and Monterey Apartments
properties, as well as a 2-inch monitoring well located on.the property
of the 18 West Mercer Street building. For the purpose of the RI, this
wvell has been{given'the designation MW-11 (Converse 1990) (Figure 1-2).

The samples from each of the wells were analyzed for selected
volatile organic components of petroleum, including BTEX, ethylene
dibromide (EDB), total petroleum hydrocarbons (TPH), and total lead
(unfiltered sampling). Samples from two of the wells (MW-3 and MW-10)

were analyzed for additional constituents: bacteriological coliform
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indicators (due to concerns over possible sewage contamination), and
biological parameters relevant to bioremediation prefeasibility
evaluation. Wells MW-3 and MVW-10 were selected as the sites for
additional analyses because of their downgradient (MW-3) and upgradient
(MV-10) positions relative to the Express property. These biologic and
nutrient parameters included Chemical Oxygen Demand (COD), Biological
Oxygen Demand (BOD), heterotrophic bacterial population densities, and
NH3-N, POA—P, N03-N nutrients. In addition, MVW-3 and MW-10 also vere
analyzed for selected inorganic ions to establish local groundwater
geoghemical conditions to evaluate State primary and secondary water
quality standards of the perched groundvater.

Groundvater samples were also obtained from two temporary stations
(Phase 1 RI soil-gas survey stations 5 and 25) of the soil-gas survey
performed in early April 1991 during the Phase 1 RI field effort
(Section 3.3.3 and Figure 3-2). These samples were analyzed for
volatile TPH (VTPH) and BTEX.

The groundwater sampling analytical data, 1nc1uding field measure-
ments, for the sampling effort are presented in Tables 3- 4 through 3-9.
Table 3-4 is a listing of components found in the groundwater that are
common to petroleum hydrocarbon contamination. Tables 3-5 and 3-6
present water quality and inorganic analytes commonly used in the
determination of State primary and secondary drinking water standards
(WAC 173-200). Table 3-7 is a listing of field measurements collected
during the groundwater sampling effort which were monitored during
purging of the monitoring wells. Table 3-8 is a listing of other
volatile organic constituents that vere detected during the groundwater
sampling. Table 3-9 is a listing of groundvater samples collected from
two temporary stations during the soil-gas survey portion of the RI.

Data validation was performed by a qualified E & E chemist
according to the methods described in the QAPjP (E & E, 1991). The
groundvater samples collected from the Geoprobe (soil-gas) investigation
vere collected as field screening data and undervent less intensive

evaluation due to the nature of the collection method utilized.
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Table 3—4

SELECTED PETROLEUM CONSTITUENTS
GROUNDWATER SAMPLING
MOETEREY APARTMENTS SITE

March 1991
Benzene Toluene Ethylbenzene Total Xylenes Lead EDB TPH
(pg/L) L , (mg/L)
MW-2U 5 U 5 U 5 U 5 U 60 _— 1.0U
MW-4U 500 U 1,600 U 1,200 7,400 16 _— 1
MW-3 : 3,700 1,600 740 3,500 74 3 0.01 U 3.6
MH-4 10,000 12,000 500 9,800 63 —_ 12
MW-5 5,300 1,300 900 4,600 29 — 6.6
MW-6 25,000 29,000 ‘ 2,500 . 19,000 1,500 — 3,600
M7 280 510 130 1,100 24 _ 7.1
M-8 1,800 1,200 1,100 3,500 54 —_ 49
MW-9 1,600 2,900 250 U 3,100 160 — 69
MW-10 s U 5 U 5 U 5 U 12 3 0.01L U 1.0U
D1 5 U s U 5 U 5 U 5 U3 0.01 U 1.0U
(MW-10 puplicate)
Mw-11 5 U 5 U. 5 U 5 U 1 3 _ 1.0uU
BW-2 19,000 46,000 2,500 120,000 250 —_ 4,100
BB-1 5 U s U 5 U 5 U 10 3 0.01 U : 1.0U
(Rinsate Blank)
§9) (1 (1) ’
5.0 5.0 0.0t
State Standards 1.0t 400t 30.0'1! 20.0'1) s0. (% 1.0 (2 : 1.0}

(1) MTCA (WAC 173-340) — Method A Compliance Cleanup Levels— Groundwater {February 28, 1991).
(2) state of washington Primary and Secondary Groundwater Quality Standards, August 1990 (WAC 173-200)).

Data Qualifiers: .

U - The material was analyzed for, but not detected. The associated numerical value is a method quantitation or detection limit, adjusted for
sample weight/sample volume, extraction volume, percent solids and/or sample dilution.

J - The analyte was analyzed for and vas,Rositivelx identified, but the associated numerical value may pot be consistent with the amount actually

present in the environmental sample. The data should be seriously considered for decision—making and are usable for many purposes.
—— Not analyzed. :

Note: Groundwater Analytical Testing Performed at Analytical Services center, Ecology and Environment, Inc.
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Table 3-5

~ WATER QUALITY INDICATOR PARAMETERS
GROUNDMATER SAMPLING

MONTEREY APARTMENTS SITE

March 1991
(mg/L)
Chemical Total Total

Total Alkalinity- oxygen Total Total Ammonia- Total Dissolved Oorganic

Alkalinity Bicarbonate Chloride Demand Fluoride Hardness Nitrogen Phosphorus Sulfide Solids Carbon
MW-3 480 560 49 88 0.18 510 0.2 U 1.4 1.0U 580 20
MW-10 260 260 81 26 0.1 U 490 .10 0.34 1.0uU 770 4.5
DW-1 250 250 77 31 0.1 U 510 0.19 0.88 1.0U 770 31
(Duplicate MW-10}
RB-1 1.0U 2.1 21 5.0 0.1 u 1.0 0.2 U 01 U 1.0uU 10. U 1.0uU
(Rinsate Blank)
State (1)
Standards —-_— - 250 —— 4.0 —— - —— — 500 —_—

(1) State of Washington Primary and Secondary Groundwater Quality Standards (WAC 173--200).

Data Qualifiers:

U - The material was analyzed for, but not detected.
sample weight/sample volume, extraction volume, percent solids and/or sample dilution.

Note: Groundwater analytical testing performed by Analytical Services Center, Ecology and Environment,

Inc.

The associated numerical value is a method quantitation or detection limit,

adjusted for



Table 3-5 Cont.

Biological
- Nitrite Nitrate Color Turbidity oxygen Demand Total Coliform
e (mg-R/L) (mg-N/L) (PE — Color Units) {NTU) (mg/L) (#7100 ml)
P
e .
o MW-3 0.010 U ; 0.010 U 15 '»200 19.5 . ’ 10U
[ - ce
©
2 MwW-10 0.014 0.243 ) 74.0 1.5 180
DW-1 0.011 ‘ 0.214 5 79.0 1.5 180
(Duplicate MW-10) .
RB-1 0.010 U 0.010 U 5 U 0.6 UJ 1.0U 2 U
(Rinsate Blank) .
State (1)
Standards ) - 10 15 ) 1.0 —-— 1/100 ml

(1) State of Washington Primary and Secondary Groundwater Quality Standards (WAC 173-200). -

pata Qualifiers:
U - The material was analyzed for, put not detected. The associated numerical value is a method guantitation or detection limit, adjusted for
sample weight/sample volume, extraction volume, percent solids and/or sample dilution. '
UJ - The material was analyzed for, but was not detected. The associated numerical value is an estimated/adjusted quantitation limit. The
associated numerical value may not accurately or precisely represent the concentration necessary to detect the analyte in this sample.

71-¢

Note: Groundwater analytical testing performed by Analytical Resources Inc. Seattle, Washington.

JuatIuoIAUd puB A30j023
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Table 3-6

INORGANIC ELEMENTS
GROUNDMATER SAMPLING
MONTEREY APARTMENTS SITE

NMarch 1991
(ug/L)
Chromium-
Silver Arsenic Barium Calcium Cadmium total Copper Iron Mercury Potassium Magnesium
MW-3 10U 92 250 100,000 13 77 180 50,000 0.55 7,400 66,000
MW-10 10U 21 98 120,000 5.0U 17 16 15,000 0.20.U 6,400 46,000
DW-1 ] 10U 75.0 u 88 120,000 5.0vU 10U 13 10,000 0.20U 6,400 44,000
{Duplicate MW-10)
RB-1 10 U . S.0vu 20U 500 U 5.0 0 10U 20U 75 ud 0.20 U 700 U 500 UL
(Rinsate blank)
State
Standards s0. 1) s.0(2)  1000.Y s5.0(2) so.{?)  1000.'}! 300. (1) 2.2) 10 to 10,0000 ——

(1) State of Washington Primary and Secondary Groundwater Quality Standards, August 1990 (WAC 173-200).

(2) MTCA (WAC 173-340) - Method A Compliance Cleanup Levels — Groundwater (February 28, 1991).

(3) Concentrations given do not represent standards. . Concentrations given are typical (average) values observed in groundwater systems
(Driscoll 1986).

Data Qualifiers: . ' :

U - The material was analyzed for, but not detected. The associated numerical value is a method quantitation or detection limit, adjusted for
sample weight/sample volume, extraction volume, percent solids and/or sample dilution. -

UJ - The material was analyzed for, but was not detected. The associated numerical value is an estimated/adjusted quantitation limit. The
associated numerical value may not accurately or precisely represent the concentration necessary to detect the analyte in this sample.

Note: Groundwater analytical testing performed by Analytical Services Center, Ecology and Environment, Inc.
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-

Manganese Sodium Lead Selenium Silicon Zinc
®
2
2 Mw-3 8,600 37,000 74 3 5 R : 69,000 . 170
Q.
B mi-10 3,200 63,000 12 3 ‘ 5 R 23,000 T 80
[+:]
~ pw-1 3,400 65,000 10 J 5 R 22,000 72
{Duplicate MW-10)
RB-1 10U " 500 U 5 UJ 5 R 140 10U
(Rinsate blank)
state 59, (1) 10,000. to 100,000."3 50.:;; 10. 1) 20,000. as 5102‘3’ s5000. (1)
Standards 50.

(1) State of Washington Primary and Secondary Groundwater Quality standards, August 1990 (WAC 173-200).

(2) MTCA (WAC 173-340) — Method A Compliance Cleanup Levels - Groundwater (February 28, 1991).

(3) Concentrations given do not represent standards. Concentrations given are typical (average) values observed in groundwater systems
(Driscoll 1986). :

Data Qualifiers: )
ﬁ“ U - The material was analyzed for, but not detected. The associated numerical value is a method quantitation or detection limit, adjusted for
- sample weight/sample volume, extraction volume, percent solids and/or sample dilution.

O yJ - The material was analyzed for, but was not detected. The associated numerical value is an estimated/adjusted quantitation limit. The
associated numerical value may not accurately or precisely represent the concentration necessary to detect the analyte in this sample.

R - Quality control indicates that data are unusable for all purposes. The analyte was analyzed for, but the presence or absence of the analyte

has not been verified. Resampling and reanalysis are necessary for verification to confirm or deny the presence of an analyte.

Note: Groundwater analytical testing performed by Analytical Services Center, Ecology and Environmeht, Inc.

Jjuswuoaau2 pue K30joad
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Table 3-7

FIELD MEASUREMENTS
GROUNDMATER SAMPLING
MONTEREY APARTMENTS SITE

Harch 1991
Conductivity (1)
Temperature(°C) pH microSeimen (uS)/cm

MW-2U 14 6.53 278
{2-inch PVC)

MW-4U 12 6.05 . 342
{2-inch PVC)

MW-3 14.5 6.51 730
(2-inch PVC)

MW-4 id 6.18 695
{2-inch PVC)

MW-5 14 6.85 691
(2-inch PVC)

MW-6 14.5 5.97 524
(2-inch PVC)

MW-7 14.5 6.96 440
(2-inch PVC)

MW-8 14 6.07 496
{2-inch PVC)

MW-9 14 6.06 843
{2-inch PVC)

MW-10 14.5 6.41 798

+ (2-inch PVC)

Mw-11 14 7.17 624
{2-inch PVC)

RW-2 14 6.84 620

{2-inch PVC)

{1) 1uS is equivalent to 1 umho/cm
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Table 3-8

) BONPETROLEUM ORGANIC CONSTITUENYS
GROUNDMATER SAMPLING

@ MONTEREY APARTMENT SITE
2 March 1991
2
° (vg/L)
[+
O
(_2
(1) (2) 1,2 Dichloroethene Trichloroethene Tetrachloroethene
Carbon Disulfide Acetone Hexane (Total) (DCE) (TCE) (Perchloroethylene [PCE])
Mw-3 120. v : 310. J 200. J 470. 67. J 29. J
- MW-7 50. U 100. uJ ND 50. U 170. 140.
Mw-9 1600. J 500. UJ ND 250. U 250. U 250. U
MW-10 - 5.0U 10.0 U 7. J 5. U 5.0 U 5.0U
DW-1 5.0U 8.0 UJ ND 5. U 5. U 5. U
(Duplicate MW-10)
RB-1 5. U 8. J 5. J 5. U 5.0U 5. U
(Rinsate blank)
State 5.(?;) 5.‘?;
Standards -_— _— —_— ' — 3.0 0.8 )
(1) Suspected Laboratory Contaminant.
(2) Tentatively Identified Compound
(3) MTCA (WAC 173-340) - Method A Compliance Cleanup Levels - Groundwater (February 28, 1991)
(4) State of Washington Primary and Secondary Groundwater Quality Standards, August 1990 (WAC 173-200).
- .
inltn Qualifiers:
@l!- The material was analyzed for, but'mot detected. The associated numerical value is a method quantitation or detection limit, adjusted for
o sample weight/sample volume, extractions volums, percent solids, and/or sample dilution.
33 - The analyte was analyzed for and was positively identified, but the associated numerical value may not be consistent with the amount
" actually present in the eavironmental sample. The data should be seriously considered for decision-making and are usable for many purposes.
iUJ — The material was analvzed for, but was not detected. The associated numerical value is an estimated/adjusted quantitation limit. The
3 associated numerical value may not accurately or precisely represent the concentration necessary to detect the analyte in this sample.
S ND - Not detected.
2

=]

]

Note: Groundwater analytical testing performed at Analytical Service Center, Ecology and Environment, Inc.
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Table 3-9

TEMPORARY MONITORING STATION GROUNDWATER SAHPLES(I)
MONTEREY APARTMENTS SITE

April 1991
(»g/L)
Benzene Toluene Ethylbonzone Total Xylenes : TPH as Gasoline
4/5/91
ACT Theater 0.9 3J 13.8 10.2 134 3,000
Parking Lot - .
{Station 25)
Security Pacific . . 5,040 12.3 421 41.2 7,400
Parking Lot :
(Station 5)
Security Pacific 3,850 15.0 51.8 50.9 7,030
Duplicate
{(Station 5)
4/18/91
ACT Theater 0.5U 1.0v ‘ 1.0U 1.4 3 0.05 U
Parking Lot
(Station 5)
Blank 0.5 U 1.0U 1.0U0 1.0vU 0.05 U
Method Blank 0.5 U 1.0U 1.0U ) 1.0U0 0.05 U
State 5;0:2; 40.0'%) : 30.0(? 20.0¢2) ~1,000. %
Standards 1.0

(1) Samples collected from soil gas probes installed below the water table temporarily.
(2) MTCA (WAC 173-340) - Method A Compliance Cleanup Levels ~ Groundwater (February 28, 1991).
(3) State of Washington Primary and Secondary Groundwater Quality Standards, August 1990 (WAC 173-200).

Data Qualifiers:
U - The material was analyzed for, but not detected. The associated numerical value is a method quantitation or detection limit, adjusted for

sample weight/sample volume, extraction volume, percent solids and/otr sample dilution.

Note: Groundwater samples analytical testing performed at Columbia Analyticil Services, Inc. Bothell, WA.



Monterey K1
Section 3
Revision No. 1
August 1991
Laboratory summaries of the analytical results, and of E & E data
validation completed for the groundvater analyses, are conteined in

Appendix F.

3.3.3 Soil-Gas Survey

A field screening soil- gas survey was performed at the site during

the period from March 20 to April 5, 1991. The survey was accomplished
using a Geoprobe Model 8-A, truck-mounted, hydraulic- -percussion RAM
system to drive 1-inch 0.D. probe rods into the subsurface. The work
vas performed in accordance with the requirements of the Phase 1 RI
Project Work Plan (E & E 1991). The probes vere driven to depths from

3 to 19 feet bgs. The typical sample collection depth was approximately
5 feet.

Soil-gas screening was accomplished in the field using a portable

: _photoionization detector (PID). Analytical laboratory samples vere

collected on Tekmar adsorbent media contained in Carbotrap 300 Multi-Bed
Thermal Desorption Tubes. Flow rates vere measured during purging and
sampling using an in-line rotometer. Vacuum-induced pumping flow rates
of 50 mL/min to 250 mL/min were applied. The Tekmar samples were
submitted to Columbia Analytical Services for BTEX and VTPH analyses
following SW-846 Method 8020 and a modified Method 8015, respectively.
The eamples were analyzed on a rapid 30- to 48- hour turnaround basis to
assist with field decision making, but were later evaluated for quality
by E & E according to data validation criteria defined in the QAPjP

(E & E 1991). The data validation report for the soil-gas data can be
found in Appehdix G.

At the completion of the project, 25 Geoprobe station locations had
been drilled within a two-block radius from the intersection of Queen
Anne Avenue North and West Roy Street (Figure 3-2). The program
involved PID screening of multiple stratigraphic intervals at numerous
stations during the study to evaluate potential migration pathways. and
concentration gradients within the soil vadose zone. Laboratory samples
vere preferably collected at a depth of approximately 5 feet bgs, but

varied depending on PID screening results, soil texture, and water

FINAL 3-20 ; ¥B6220.1.1
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content. Twenty three of the station locations were selected to collect
the soil-gas adsorbent tube samples for laboratory analysis.

Limitations. Several environmental conditions existed during the
soil-gas survey wvhich strongly influenced the organic vapor concentra-
tions detected at the probe stations. Soil-gas sensing techniques for
plume migration study are based on the migration of indicator organic
compounds having appropriate partition coefficients and degradation
characteristics which would result in vapor phases entering the vadose
zone (Environmental Research Center 1987). The physical dispersion of
vapors in soil is often influenced by four principal soil parameters:f
organic content, poroeity/permeability, moisture content, and tempera--
ture. Dispersion will generally be greatest vhen soil organic contentv
is low, porosity/permeability are relafively high, moisture content is
low, and soil temperature is relatively warm. Organic content and
porosity/permeability are, for practical purposes, considered constant
at the sife, while moisture content and temperature depend on ambient
weather conditions. |

At the Monterey Apartments site, the parameters of organic content
and porosity/permeability were acceptable for survey applications, based
on drilling logs and a pilot study (Section‘3.1$. As mentioned
previously, the survey was performed from March 20 to April 4 during a
winter period of seasonally low soil temperatures and seasonally high
soil moisture conditions. Between April 1 and 4, a severe winter storm
resulted in more than 4 inches of rain, exceeding the monthly average
and establishing a new local record for the month. Winter conditions at
‘the site resulted in poor vapor detection conditions complicated by
storm-induced mobilization of the contaminants in groundvater
(Section 4.2). ' '

Base Station Monitoring. As part of the survey, a base station was
selected and sampled daily to monitor trends during the study due to
environmental changes such as those discussed above. The station
selected for this purpose was station 10, located in a parking lot on
the southwest corner of 1lst Avenue West and West Roy Street (Figure
3-2). The base-station monitoring data suggested that the April storm

event caused an increase in detectable vapors, most likely due to

FINAL 3-21 o WB6220.1.1
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increased mobilization of residual contaminants residing upgradient of
and closer to the spill source.

Analytical Results. Environmental variables which existed
throughout the soil-gas field screening survey created complex sampling
conditions. Figure 3-3 represents a composite VTPH concentration
contour map composed of sample station data collected prior, during, and
following the April storm event. As vas demonstrated by the soil-gas
base station data, the shallow hydrogeologic system existing vithin the
study area is dynamic and the petroleum vapors detected appeared to have
been influenced by the event. Temporary groundvater monitoring station
samples collected using the Geoprobe drilling unit also demonstrate the
variability of contaminant concentrations at fixed stations in the study
area (Section 4). ‘

The soil-gas VTPH map suggests a westward vapor migration component
has moved from the Express property and has extended outvard past Second
Avenue West. For Uhocal, the data suggest that either a contaminant
migration component has moved from Unocal toward the east, or that
additional undefined source(s) of volatile petroleum compounds exist
east to northeast of Unocal. The existence of such additional point
sources cannot be ignored considering the long-term urban, multiuse
history of the Queen Anne District.

Evaluation of BTEX analytes from the soil-gas analytical results
data vas difficult due to the low concentrations of these individual
gasoline components detected in the soil at numerous locations during
the study period. During the study, BTEX quantitation limits ranged
betveen 0.8 ug/L to 0.005 ug/L. Estimated concentrations below this
range were reported for selected samplgs. As the survey progressed,
sample volumes were modified, generally increased, to improve detection
limits and analytical reliability. Project objectives and budget
limitations precluded resampling of stations for the purpose of
collecting larger sample volumes to achieve lover detection limits. A
summary of the BTEX and VIPH results for the soil-gas sampling stations
is presented in Table 3-10. The BTEX data did confirm the continued
persistence of those fuel cbmponents extending west to southvest of the

Express property outward to at least Second Avenue West.

‘FINAL 3-22 WB6220.1.1
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Table 3-10

SOIL-GAS SORBENT TUBE ANALYTICAL RESULTS

MONTEREY APARTMENTS SITE

March/April 1991

(10}

south side — center
(Base Station)

3 (#g/L)
~
Q
[
st
©
8 : Total
®Sample No. Sanple Sample Sample Depth Benzene Toluene Ethylbenzene Xylenes VTPH
(station No.) Date Sample Description Volume (Ft. bgs.) (ug/L) (ug/L) (ug/L) (ug/L} (vg9/L)
MA001SG 3-25-91 .Parking Lot, SE Corner 50 mL 12 0.36 J 2.0 U 0.4 U 0.8 U 100
(2)
MA003SG 3-26-91 101 Valley 200 mL 8 0.04 J 0.5 U 0.06 J 0.25 50
(1)
MA004SG 3-26-91 -NW Corner W. Roy and 100 mL 8 0.2 U 1.0U 0.07 3 0.4 U 160
(3) 1st Ave. N.
MA00S5SG 3-26-91 Unocal, along N. side of 50 mL 8 0.4 U 04 U 0.4 U 0.8 U 60
(4) Roy St. at tree
MAOO6SG 3_27-91 Security Pacific Parking 200 nL 5 0.1 u 0.1 U 0.1 U 0.2 U 5
(5) Lot- north—end, center
20’ S. of Northgate Apts.
MAOO7SG 3-27-91 Mercer St. Alley Parking 200 mL 6 0.1V 0.5U 0.1 U 0.06 J 50
(6) lot directly south of
Lindberg Apts.
MAO085G 3-28-91 ACT parking lot, NE 500 =L 3 0.04 U 0.04 U 0.04 U 0.08 U 2
(7) . corner .
MA009SG 3-28-91 Top of lst Ave W. east 2,000 mL 5.5 0.004 J 0.008 J 0.004 J 0.025 0.5
(8) side next to old house
2]
iHAOlOSG/A 3-28-91 W. Roy St. 50’ west of 1,000 mL 3 0.016 J 0.018 J 0.008 J 0.033 J 1.0
Q . : < et ——
m (9) intersection with 1lst
o Ave. North side, in
3 front of ACT Theater
2]
%Hm01356 3-28-91 ACT Theater Parking Lot-— 1,000 mL 4 0.022 0.030 0.051 0.25 2.0
3
3
T
2
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Table 3-10 -~ Cont.

. Total
Sample No. Sample Sample Sample Depth Benzene Toluene Ethylbenzene Xylenes VTPH
(Station No.) Date Sample Description Volume (Ft. bgs.) (ug/L) (pg/L) (pg/L) (pg/L) (pg/L)
MA014SG 3-28-91 1st Ave W. — west side 1,000 mL 4.5 0.009 J 0.045 0.035 0.16 2.0
(11) Northgate Apts. greenbelt.
Directly across from
Monterey Apts.
MAO15SG 3-29-91 W. Roy St.— north side, 4,000 mL 5 0.0073 0.0058 0.008 0.034 0.25
(12) between QA Ave. and lst W.
in front of Shah Safari
MAO016SG 3-29-91 W. Roy— south side, in 4,000 mL 5 0.0055 0.042 0.010 0.048 3.8
(13) front of Del Roy Apts.
MA017SG 3-29-91 Alley Parking— Mercer St., 4,000 mL 5 0.0053 0.012 0.0053 0.018 0.75
(6) south of Lindberg
MA0185G 3-29-91 W. Roy St. south side 4,000 mL S 0.005 U 0.0035 J 0.0045 J 0.020 0.25 U
(14) at NW Corner of ACT
parking lot
MA020SG 4-1-91 W. Roy St., south side. 4,000 mL 5 0.005 U 0.0023 J 0.0045 J 0.013 2.5
(15) Across from Unocal
(second tree)
MA021SG 4-1-91 MarQueen lower parking 4,000 oL . 3.5 0.005 U 0.0053 J 0.0028 J 0.0098 J 0.5
(16) access- Parking drive
accessed off Mercer
MA0225G 4-1-91 ACT Parking Lot-— 1,000 mL 4 0.02 U 0.02 U 0.02 U 0.024 J 1.0U
(10) south side -~ center
(Base Station)
MA024SG 4-1-91 Monterey/Del Roy Alley 2,000 mL 5 0.042 0.030 0.037 0.085 5.5
(17) ——— - 2-2
MA025SG 4-2-91 ACT Parking Lot - 4,000 mL 4.5 0.003"J 0.0028 J 0.0038 J 0.013 0.25 U
(7) NW Corner (open pipe)
MA026SG 4-2-91 Securitv Pacific Parking 4,000 mL S 0.0028 J 0.002 J 0.002 J 0.008 0.25 U
(S) Lot - North side — center
MA027SG 4-2-91 720 QA Willis Apts - 4,000 mL 8 0.0035 J 0.0043 J 0.0025 J 0.0085 J 0.025 U

(18)

Directly behind Unocal
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Table 3-10 — Cont.

) Total
Sample No. Sample Sample Sample Depth Benzene Toluene Ethylbenzene Xylenes VTPH
(Station No.) Date Sample Description Volume (Ft. bgs.) (pg/L) : (ug/L) (#g/L) (xg/L) (sg/L)
3
8 -
O MA028SG 4-2-91 ACT Parking Lot — South 1,000 mL 4 - 0.006 J 0.02 U 0.02 U 0.024 J 1.0U
& (0) side - center (Base Station)
o
[}
T MA0295G 4-2-91 Manhattan Express — 4,000 oL S 0.0013 J 0.0028 J 0.025 J 0.012 0.25 U
T (19) QA Ave. Greenbelt
MAO030SG 4-2-91 Mercer SE (at tree) 4,000 mL 5.5 0.005 U 0.0023 J 0.005 U 0.005 J 0.25 U
(20) North side —immediately :
west of Security Pacific
MA032SG 4-3-91 Manhattan Express - 2,000 mL S > 90 > 12 1.3 3.3 > 650
(21) North of triple tanks
(Directly through pipe)
MA0345S6G 4-4-91 ACT parking lot 1,000 mL 4 0.055 0.11 J 0.17 0.64 23
(10) - (Base Station)
MA035S5G 4-4-91 ACT parking lot 1,000 aL 4 0.11 0.39 J 0.14 0.89 6
{(10) (Base Station)
MA0395G 4-5-91 ACT parking lot 1,000 mL 4 0.041 0.025 0.059 0.32 2
(10) (Base Station)
MA0405G 4-5-91 2nd Avenue West 4,000 mL 6 0.0048 J 0.038 0.022 0.11 J 1.3
(23) East side, mid block
(open pipe) 610 LaCasita
MA042SG 4-5-91 2nd Avenue West and 4,000 mL 5 0.014 0.19 0.18 0.059 J " 1.5
(24) Roy St., SE corner
2
=2
-3
o)
]
-3
=2
=8
<
2
g'Qualifiors:
2
% U - The material was analyzed for, but was not detected. The associated numerical value is a method quantitation or detection limit, adjusted
2 for sample weight/sample volume, extraction volume, percent solids and/or sample dilution.

J - The analyte was analyzed for and was positively
actually present in the environmental sample.

identified, but the associated numerical value may not be consistent with the amount
The data should be seriously considered for decision-making and are usable for many purp

oses .
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3.3.4 Terrain Conductivity Survey

Oon March 15, 1991, E & E personnel conducted a terrain conductivify
survey of the Express service station using a Geonics EM-31D conductiv-
ity meter to evaluate subsurface conditions present at the site. The
information gathered from the survey was used in conjunction with the
sever-line search (Section 3.3.5) to evaluate subsurface features,
particularly tvo cement underground fuel tanks reportedly located on the
eastern edge of the Express property, and to establish soil-gas sampling
locations on the Express property. Operational p:ocedures for the
conductivity survey are contained in the Monterey Apartments Phase 1 RI
QAPjP (E & E 1991).

For initial assembly and setup of the EM-31D, background areas were
selected to calibrate and system-check the instrument in areas likely to
be free of subsurface anomalies and to obtain background conductivity
readings. Two background areas were selected, one in the ACT Theatre
parking lot at the southwest corner of the intersection of West Roy
Street and 1st Avenue Vest, and the other in the parking lot located
between the Monterey Apartments and the Alvena Vista Apartments (Figure
3-4).

Background readings were obtained during traverses of the tvo
background areas. Averaged results for the two areas are shown in
Table 3-11. The readings indicated the areas were composed of essen-
tially undisturbed materials and that conductivities decreased slightly
with increasing investigative depth.

A standard field conductivity reading consists of the acquisition
of four individual reading positions per station. This is accomplished
by rotating the transmitting and receiving coils of the EM-31D horizon-
tally and vertically relative to the ground surface and then reorienting
the transmitter/receiver boom 90 degrees to record a second series of
horizontal and/or vertical position readings. The rotation position of
the EM-31D defines the instrument’s depth of exploration and allows

subsurface anomalies or structures to be detected and evaluated based
upon comparison of the two readings obtained (vertical or horizontal).
The general depth of penetration in the vertical dipole position is 6
meters (diminishing response with depth), while the horizontal position

FINAL 3-27 : VB6220.1.1
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Table 3-11

AVERAGED BACKGROUND TERRAIN CONDUCTIVITY MEASUREMENTS
MONTEREY APARTMENTS SITE

March 1991
(mmhos/m)
: Horizontal Coil Positions Vertical Coil Positions
Measurement
Location North-South East-West North-South East-West
Act Theatre 19.6 , - 19.5 15.5 15.6
Parking Lot
Monterey

Apartments 33.0 34.0 20.6 20.3

)

is approximately half of the depth penetration (3 meters). Orientation
readings that are'similar to one another indicate a relatively homogé-
neous material present within the area of measurements. Readings
markedly different from one another may be evidence of vertical and/or
aerial conductivify variations, thereby indicating a change in the
geology, or the presence 6f a subsurface feature.

A preliminary traverse of the Express property was attempted, and
it wvas determined that because of the presence of overhead power lines,
subsurface utilities, steel USTs, piping, and other site structures, a
standard station-by-station traverse survey could not be successfully
performed. By systematically evaluating areas relatively clear of
interferenceé, conductivity readings could be recorded which accurately
reflected the subsurface conditions at the Express property.

Measurements were attempted at several locations on the Express
" property (Figure 3-4). The results obtained from six stations not
biased by surface interferences are shown in Table 3-12.
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Table 3-12

EXPRESS TERRAIN CONDUCTIVITY MEASUREMENTS
MONTEREY APARTMENTS SITE

March 1991
(mmhos/meter)
Horizontal Coil Positions Vertical Coil Positions
Station .
Number . North-South - East-West North-South East-West
-1 38 33 36 24
2 76 30 ‘ 72 26
3 44 35 © 66 30
4 130 125 50 50
5 66 66 38 34
6

50 ) 48 29 28

At least two locations (5 and 6) provided an indication of
undisturbed soils to make them useful soil-gas survey drilling
(Geoprobe) points. Two of the locations yielded pronounced fluctuations
in readings, possibly induced by subsurface disturbances or structures:
in the middle of the entrance driveway along West Roy Street; and (2)
near the entrance to the Express building where negative reading
responses were recorded. The negative reading anomaiy located in front
of the Express entrance correlates loosely with the termination of the
sewver line search performed (Section 3.3.5) and may'indicate the
location of a septic tank or associated piping. Reading fluctuations
observed in the southeast corner of the pavement area may indicate the
presence of two cement USTs reported in this part of the Express
property.

3.3.5 Sever Line/Storm Drain Location Survey

On March 6, 1991, E & E personnel supervised a sewer line and storm
drain location search conducted by Jim Dandy locator services of
Seattle. The survey was to be used to determine locations of sever
lines serving the Express property and the locations of catch basin

discharge lines. ' The information obtained was also used in conjunction
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with the conductivity survey to assess subsurface features and assist in
the selection of soil-gas survey stations on the Express property.

An Aqua Tronics, Inc., Model A6 transmitter/receiver cable snake
tool was fed into the sever lines and discharge lines in an attempt to
locate their positions relative to surface and subsurface features. As
the transmitter unit was inserted into the line, a receiver unit vas
used to locate the position of the transmitter from the surface, and the
position was marked with spray paint to show the relative surface
position.

" The location of the sewer line serving the Express property vas
never accurately determined outside of the Express building. An inter-
pretation by the locator service indicated that the snake was meandering
beneath the building through a convoluted pipe matrix, dr within a
septic tank.

Two outdoor catch basins also were investigated during the search,
one in the northvest corner of the parking lot (northwest catch basin)
and the other withinrthe secufed fence area in the southvest corner'of
the Express property (southvest catch basin). The northwest catch basin
was observed to have been altered from its original reported route,
running north to discharge directly onto West Roy Street via a pipe
emerging from the curb. The southwest catch basin discharge line was
traced directly toward the concrete pad which marks the position of
currently used USTs. Upon reaching the cement pad, the piping parallel-
ed the length of the cement pad’s southeast edge while proceeding toward
the northeast. At the southeast corner of the cement pad, the line
terminated, at an approximate depth of 10 feet bgs, presumably broken or
separated. Disruption of the piping dﬁring past UST installation and
excavation may have damaged the piping.

The sever and discharge line search was used effectively in
selecting approximate soil-gas sampling positions relatiﬁe to these
subterranean obstacles. Determining the exact location of the
property’s sewer line was not possible because of the complicated route
observed beneath the building which prevented the snake from full
advancement. The northwest catch basin discharge line location was

determined accurately, and the southwest basin discharge line was traced
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for a limited distance across the Express site until it terminated
beneath the ground surface.
The previously assumed positions of the sewer and catch basin
discharge lines according to City Engineering card plats could not be
validated, but may have accurately portrayed conditions in the past

(Appendix A).

3.3.6 Tank Histories and Integrity Tests

Express Tanks. Available records indicate that the reguiar and
unleaded gasoline tank systems in use at the Express property were
installed in 1967. The existing premium tank system was reportedly
installed in 1971. These three tanks are located adjacent to each other
in the southwest portion of the facility, near monitoring vell MW-6.

The existing diesel tank system reportedly was installed in 1982 and is
located immediately east of the service island.

In 1987, the regular, unleaded, and super unleaded gasoline tanks
undervent retrofitting. The entire interiors of the tanks were lined
vith epoxy by Tank Liners, Inc. It would seem appropriaté that
associated ancillary equipment, such as the product lines, would have
been replaced during this period; however, no records have been located
to validate this.

Abandoned or replaced tanks include a premium gasoline tank
reportedly removed and replaced by the current super unleaded gasoline
tank in 1971, and two abandoned cement tanks reportedly located in the
northeast corner. of the property. The current super unleaded tank is
positioned at the same location as the removed premium tank. The cement
tanks vere reportedly installed in 1922 and abandoned in-place with sand
£111 in 1967 when the steel tank systems were installed (Ecology 1989).
The current diesel tank was preceded by a 4,000-gallon diesel tank
installed in 1954 and replaced in 1982, at the same location by the
current diesel tank (Ecology 1989).

On March 14, 1991, integrity tests were performed at the Express
property by Tanknology Corporation International (Tanknology). The

testing was accomplished using the nonvolumetric Vacutect Precision Tank
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Test System and routine 50 pounds per square inch (psi) line pressure

‘tests. The tests vere petformed on the four active UST systems at the

facility:
o One 10,000-gallon regular tank (regular tank);
o One 10,000-gallon regular unleaded tank (unleaded tank);
o One 6,000-gallon super unleaded tank (super tank); and
o One 6,000-gallon diesel tank (diesel tank).

Initially, tank vent pipes were identified and sealed. Eight pipes
vere identified‘extending out of the roof to the Express building’s
northvest corner. Three of those pipés served the regular, unleaded,
and super tank systems. The terminus of the remaining five were not
defined, and it was assumed that they had serviced abandoned systems on
site. The vent pipe for the diesel tank was locatéd on the roof of the
dispenser service island canopy.

John Bogle served és the licensed Washington State testing
supervisor (license # W000722) for Tanknology. The tests were performed
in compliance with applicable Washington State UST regulations (WAC
173-360-345 and -350). All four tanks were tested sucéessfully;
hovever, not all of the associated product delivery lines could be
properly tested without risking damage to pumps or lines. The Tank-
nology tightness test results summarized below are documented formally
in a final report by Tanknology presented in Appendix H.

Regular Tank System. The regular tank tested tight. The delivery
line could not be pressure tested properly because of faulty check
valving associated with the product delivery pump (Red Jacket brand).
As a result, the delivery line was integrated into the tank vacuum test
to detect any major leakage. No obvious line leakage was identified,
but the vacuum testing approach does not satisfy regulatory testing
requirements for piping and can only be interpreted as preliminary.
Vhile performing the tests, the testing team obsérved that the tank was
missing a drop tube and that the delivery pump was being operated
wvithout any leak detection accessories as required under existing
regﬁlations. Fill dirt and pea gravel surrounding the pump system made

access and visual inspection difficult.
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Unleaded Tank System. The unleaded tank tested tight. The
delivery line could not be pressure tested properly because of faulty
check valving associated with the product delivery pump (Red Jacket
" brand). As a result, the delivery line was integrated into the tank
vacuum test to detect any major leakage. No obvious line leakage was
identified, but this approach does not satisfy regulatory pipe testing
requirements and can only be interpreted ‘as preliminary. Vhile
performing the tests, the testing team observed that the tank was
missing a drop tube and that the delivery pump was being operated
without any leak detection accessories as required under existing
regulations. Fill dirt and pea gravel surrounding the pump system made
access and visual inspection difficult.

Super Tank System. The super tank did not test tlght The upper
one quarter of the tank failed, suggesting ullage-related leakage in the
tank air space. The problem was most likely associated with the vent
pipe or other tank top firtings; Product was not present at the level
wvhere leakage was identified. As with the previous tank systems, the
delivery line couid not be pressure tested properly because of faulty
check valving associated with the product pump (Vayne brand). As a
result, the delivery line was integrated into the tank vacuum test to
detect any maJor leakage. No obvious line leakage was identified, but
as vas mentioned previously, this testing approach does not satisfy
regulatory testing requirements and can only be interpreted as prelim-
inary. While performing the tests, the testing team observed that the
tank system delivery pump was being operated without leak detection
accessories. Again, fill dirt and pea gravel surrounding the pump
system made access and visual inspection difficult.

Diesel Tank System. The diesel tank tested tight. The delivery
line was pressure tested successfully on this system. The product pump
vas a Red Jacket brand. As was the case vith the previous systems, the
team observed that the tank system delivery pump was being operated
without any leak detection accessories.

Current Washington State UST regulations (VAC 173-360) contain well
defined compliance requirements and schedules for petroleum UST
owners/operators which apply directly to the Express facility. Compo-
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nents of these regulations include requirements for permitting, release
detection, record keeping, repairing, financial responsibility, closure,
and site assessment.

The Compliance Schedule (WAC 173-360-330) requires that tanks
installed prior to 1970 must apply leak detection or inventory control
practices as defined in WAC 173-360-335. Inferred in these tank
requirements is the installation of drop tubes to permit proper filling
ofbregulated tanks.

Pressurized piping of any age must follow leak detection practices
as defined in WAC 173-360-350. The piping requirements include annual
ptessuriied pipe testing and the installation of automatic line leak
detectors.

The pressurized product lines for the regular, unleaded, and
premium tanks at the Express station could not be tested properly on
March 14, 1991. Leaking pump check valves could not be sealed to
complete the pressure tests for these systems. Additional efforts to
secure sealing would have‘jeopardized the integrity of the aging pumps
and associated fittings. Also, limited excavation work may have been
required to expose pipe joints.

Unocal Tanks. According to Unocal records, all of the existing
tanks at the Unocal facility were installed in 1986, and.are steel/
fiberglass composite designs. The tanks present are:

o Two 12,000-gallon gasoline tanks;

0 One 550-gallon heating oil tank; and

o One 550-gallon waste oil tank.
These tanks were installed in 1986 by Unocal and replaced older tanks
vhich were removed. The existing gasoline tanks are located in the
southeast quarter of the property, east of the main service island. The
oil fanks are located along the north edge of the property, immediately
vest of the sales building. The previous locations and inventory of
tanks prior to 1966 is unclear. Records and general arrangement plans
obtained by Ecology from Unocal show that prior to 1966, the service
stationband islands were located at the property’s southwest corner
(near MW-8) and a lube pit existed along the east edge of the property.
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In 1966, the facility was reconstructed and the current structures were
built. Following the 1966 reconstruction, steel USTs were installed and
located at positions similar to the current gasoline tanks. Fiberglass
reinforced plastic (FRP) lines were installed in 1979, replacing
galvanized steel lines installed in 1966. The steel tanks were replaced
by the current composite‘tanks in 1986. Tank integrity and line testing
reportedly was performed in 1978 on the steel tanks. Using a 5 psi,
45-minute pressure test approach, the tanks tested tight. Using a
30 psi, 30-minute pressure test, the piping tested tight. iTheSe testing
techniques would not be acceptable under current regulatory standards.
For the current systems, Petrotite 50 psi line tests were performed in

December 1990, and were determined to be tight.
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4. INTERPRETATION AND DISCUSSION
OF INVESTIGATIVE RESULTS

The'discuséion in this section addresses contaminant conditions
existing within the context of the local hydrogeologic system and the
characteristics of the spilled petroleum persisting beneath the ground
surface. Discussion is limited to conditions observed in the perched
vater table groundvater system, and does not address deeper, confined
aquifer zones which may exist within or below the clay unit. No
monitoring wells of a depth below 35 feet bgs exist in the study area.

4.1 SITE HYDROGEOLOGY
4.1.1 Flow Characteristics

A vater table elevation map from measurements obtained during the
March 1991 groundwater Sampling effort is shown in Figure 4-1. Table
4-1 presents the groundwater measurements obtained during the same
groundvater sampling event. At the time of measurement, groundwater
flow was in a west-southwest direction toward Puget Sound. This same
flow direction has been determined by'previous investigation
measurements since 1986 (GeoEngineers 1986, 1987; E & E 1990a, 1991).
Comparison of the September 1990 (Table 3-2) and the March 1991
groundvater elevation data indicate that groundvater flow directions
are consistent for different seasons of the year.

The September 1990 data are representative of the early fall
season, before the late fall and winter precipitation events begin to
occur on a regular basis. At this time, a greater petroleum thickness
vas found in wells MV-6 and RW-1, perhaps relating to a greater exposure
of petroleum-contaminated soil with the screened intervals.

The March 1991 data are representative of a seasonally wet period,
after winter precipitation has occurred. Water table elevations are
higher by 1 to 3 feet, and petroleum thickness in the wells is relative-
ly less in MV-6 and RW-1. MVW-9 and RV-2, however, exhibit greater
petroleum thicknesses than in September (1 and 2 inches, respectively).
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Table 4-1

GROUNDMATER ELEVATIONS
MONTEREY APARTMERTS SITE

@ March 1991

3

® (feet)

a

O

o

ke

& (1)

Ground Distance from Actual Equivalent
Well ) surface Ground Surface Depth to SWL Product Water Thickness Resulting
Identification Elevation to TOC (measured from TOC) Thickness for Product Calculated SWL
MW-3 " 100.76 .28 10.36 0. — 90.12
MW-4 102.38 .30 . 11.78 0. — 90.30
MW-5 103.21 .30 12.58 0. - 90.33
MW-6 ‘ 113.71 .33 21.22 .67 .52 92.68
MW7 105.33 57 12.02 0. — 92.74
MwW-8 i 117.31 .22 10.11 -167 .13 - 107.11
£ o 114.65 .22 20.61 .167 ‘ .13 93.95
w

MW-10 115.75 .23 13.14 0. — 102.38
mw-112! _— _— 11.7 0. — —
nw—1u‘3) 118.33 .32 ) — —_— — _—
MW-2U 117.69 -_— 7.08 0. -_— 110.21
ww-3u'3! 117.48 .49 —_— —_— _— —

2l

E_HH—4U 117.51 —_— ) 7.17 0. _— 109.88

3

£

': RW-2 104.54 2.57 10.21 - .08 .06 91.82

3

% rw-1 112.06 1.5 18.09 Sheen — 92.47

3

5.

5 (1) Based on specific gravity of 0.80.

z (2) Monitoring well at 18 Mercer Street building property. No elevation data available.

{3) Well 1id could not be loosened to permit measurements or sampling.

TOC - Top of Casing
SWL - Static Water Level
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An average hydraulic conductivity on the order of 10-5 6

to 10~
ft/sec and a transmissivity range of 1.3 to 4.8 ftz/day has been
determined for the aquifer at MW-6 (Section 3.3.1). These values are
indicative of a silty-sand aquifer, which is confirmed by the geologic

logs of the monitoring wells installed in the area.

4.1.2 Groundvater Geochemistry

Results obtained from the groundvater sampling event confirmed that
contamination of the groundwater has occurred. Inorgahic wvater quality
parameter results from unfiltered samples collected at two locations
(MW-3 and MW-10) indicate elevated.levels of total hardness (as CaCO3)
(490 and 510 mg/L), total dissolved solids (TDS) (580 and 770 mg/L),
total coliform (180/100 mL for MW-10), arsenic (92 and 21 ug/L), cadmium
(13 pg/L for MW-3), total chromium (17 and 77 ug/L), iron (50 and 15
mg/L), manganese (8.6 and 3.2 mg/L), and lead (74 and 12 ug/L J). The
elevated concentrations of lead, cadmium, chromium, and arsenic are
likely attributable to petroleum product contamination of groundvater
since the values are readily distinguishable from observed well
concentrations located upgfadient of the Express contamination (i.e.,
MV-10).

Total hardness, TDS, color, iron, and manganese are indicative of
groundvater classified as a Type II water, which is a slightly alkaline,
fresh water (<1000 mg/L TDS), in which calcium and magnesium are’the
dominant cations and carbonate is the dominant anion. These waters are
considered hard or very hard (Freeze and Cherry 1979). Type II waters
are primarily a result of carbonate-mineral dissolution under open or
partially open system carbon dioxide conditions. Cation exchange
processes are commonly a modifying influence. Calcium and sulfate
concentrations rarely exceed 100 mg/L because minerals, such as gypsum,
anhydrite, and halite are generally absent. The effects of dissolution
of primary silicate minerals such as feldspars and micas are largely
obliterated by the much larger cation and bicarbonate concentrations

from calcite and dolomite (Freeze and Cherry 1979).
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The elevated total coliform count from MW-10 is likely due to the
location of the well relative to Queen Anne Avenue North, under which
tvo sever mains exist. The high coliform count suggests that the sewer
mains may be leaking, or it may indicate the presence of a septic tank
‘and associated drainfield which was hypothesized in the sever line
search task presented in Section 3.3.5.

The most important parameters identified from the inorganic water
 quality indicators are those having to deal with the ability of the
waters fo develop scale deposits in large evaporators or stripper
systems such as those found in groundvater and vapor extraction
cleahupsw Because of the high concentration of calcium, magnesium,
manganese, and iron ions in the groundwater, common scale precipitates
of carbonates and oxides could be expected to affect any future
trea;ment options. Iron occurs primarily as dissolved ferrous ions
(Fe+

oxygen (reduced environment) and a pH of 7. The ferrous ions become

). Concentrations may reach 50 mg/L in waters having little or no

very unstable when placed in contact with oxygen, resulting in precipi-

tates.

4.2 SPILL CHARACTERISTICS

As petroleum accumulates at the groundvater interface, the product
spreads laterally, initially under the influence of gravity, then by
groundwvater flow, and later in response tb capillary forces. Capillary
spreading becomes very slow and eventually a relatively stable condition
~ of residual oil saturation vithin the soil column is attained. Over the
range of groundwater/product movement that can occur, the petroleum is
held in a relatively immobile state within the pore spaces, and the
ponded petroleum is essentially stable (Freeze and Cherry 1979). If the
amount of petroleum released to the subsurface were small enough,
residual saturation would, in time, prevent the petroleum from reaching
the vater table, but in the case of the Express facility, petroleum has
intercepted the groundwater in relatively large volumes, as evidenced by -
the floating product thicknesses observed in and around MV-6.
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Precipitation events have been observed to influence water table
elevations in the site area. Such fluctuations appear to have a
significant effect upon contaminant migration, especially residual
volumes suspended in the vadose zone within the groundvater fluctuation
interval. Because the residual is not readily degraded, the zone .
subject to water level fluctuations can effectively supply petroleum
product as a long-term source. Vapor problems then develop wvhen
petroleum contaminants, present as free or residual product, p;rtition
into the soil-gas through volatilization or into groundvater through
dissolution (Domenico and Schwartz 1990). Long distance transport can
Iresult from dissolution into groundwater. |
Commercial gasoline has an approximate solubility range of 20 to
80 mg/1 in vater and can be detected by taste and odor at concentrations
of less than 5 ug/L in water (Ineson and Packham 1967). Because
gasoline and its volatile components can be detected at low levels, even
a small volume of gasoline that comes into contact with groundvater has
the capability of contaminating a large area. The solubilities of

selected, regulated gasoline cbmponents are shown in Table 4-2.

Table 4-2

GASOLINE COMPONENT SOLUBILITIES

Component Solubility(l)
(mg/L‘@ 20°C)

Benzene 1,780
Toluene 515
Ethylbenzene 152
Xylene-M 175
Xylene-0 162
Xylene-P 198

(1) EPA 1988

4.2.1 Soil-Gas and Groundwater Chromatogram Evaluation

E & E chemists evaluated selected soil-gas and groundwater PID and
flame ionization detection (FID) chromatograms to qualitatively evaluate
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contaminant characteristics. Sample organic peak patterns were compared
to each other and to gaSoline standard peak patterns to assess the
characteristics, similarities, and differences of the detected consti-
tuents at various locations. For example, groundwater sampled from
MW-10, located between the Express and Unocal properties, did not |
contain detectable BTEX levels or light petroleum fractions associated
wvith gasoline or diesel.

Within the study area, certain soil-gas samples exhxbited peak
patterns which differed significantly from the peak patterns expected of
a gasoline pattern: In particular, the sample chromatograms from
soil-gas Station 2 did not clearly indicate peak patterns characteristic
of petroleum hydrocarbon components, suggesting the présenCe of
nonpetroleum-derived organic vapors. Other samples also contained
unidentified, nongasoline (7) organic artifacts which contributed to the
reported VTPH values, namely samples from soil-gas station numbers 1, 3,
4, 6, 11, and 15 (Figure 3-4).

Degradation characteristics also were evaluated. Soil-gas samples
collected from Stations 3 and 4 near Unocal contained compounds composed
primarily of heavier VIPH petroleum fractions, while samples from
Stations 7 and 17, west of the Express property, contained relatively
high concentrations of lighter VIPH petroleum fractions. These data
support floating product "finger print" data which indicate that the
petroleum associated with the Express facility is markedly less degraded
than that found at Unocal.

4.2.2 Nonpetroleum Organic Compounds

From the groundwater sampling analyses, several other organic
compounds were detected which are not usually associated with gasoline/
diesel hydrocarbons (Table 3-8).

Chlorinated volatile organics were detected in samples from wells
situated in the parking lot between the Monterey Apartments and the
Alvena Vista Apartments. Tetrachloroethene (PCE) and trichloroethene
(TCE) were detected in wells MW-7 and MW-3, while 1,2-dichloroethene
total (DCE) was detected in MW-3. TCE and DCE are intermediate trans-
formation products of PCE and are not common lab solvents (LeSarge et
al. 1990, Olsen and Davis 1990, Wolf et al. 1987, Vogel et al., 1987).
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These compounds and their associated degradation products are common
industrial solvents. Due to interferences caused by the presence of
petroleum components in several of the samples, dilutions vere required
prior to volatile analysis, which effectively elevated detection limits -
in certain samples (Table 3-8). Cﬂlorinated compounds may be present in
groundvater at levels below the attainable quantitation levels estab-
lished for several of the monitoring vell samples. . The MTCA groundvater
cleanup standard is 5 pg/L for both PCE and TCE. There is no state
groundwafer quality standard for DCE. The Federal Maximum Contaminant
Level (MCL) for DCE is separated into two components; 70 ug/L for the
\ cis-isomer and 100 pg/L for the trans-isomer (56 FR 3528).
| Based on data validation review, carbon disulfide detected in the
samples was labeled as a suspected 1aboratory-derived contaminant.
Acetone and hexane vere detected, but are not typical of gasoline or
diesel fuels and are thought to have been associated, in part, wi;h
procedures used to decontaminate the sampling equipment due to their
detection in the rinsate blank sample (RB-1).

4.2.3 Express Spill

From the RI investigation and previous events in the study area, it

is known that petroleum vapors have been a problem for residents of the
Monterey Apartments and the Del Roy Apartments, and groundwvater sampling
has produced evidence that groundvater contamination via dissolution of
the petroleum is wvidespread. The vertical distribution is thought to be
limited to the shallow perched groundwater system with the basal clay
unit being laterally continuous and having a thickness in excess of 23
feet. ,

The groundwater and soil-gas data show the Express and Unocal
facilities as independent sources of petroleum releases. The data also
suggested that low-level background concentrations of various contam-
inants, including nonpetroleum components, exist in the vadose zone and
shallov groundvater in the lover Queen Anne District. The results did
not indicate the existence of additional primary point sources oI plumes
that could have created the observed conditions at the Express. The

petroleum components that have reached beneath the Monterey Apartments
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building, and further westward, originated from the floating product
pool existing beneath the Express facility. '
The approximate aerial distribution of the petroleum spill can be
. seen in a contour map of benzene concentrations in the groundwater
(Figure 4-2). The MTCA Method A groundwater cleanup standard for
benzene is 5 ug/L for reference. The Geoprobe temporary station
groundvater sample collected from the Security Pacific parking lot, the
furthes;fgroundwater sampling location from the Express, exhibited high
levels of benzene (4,445 ug/L), toluene (13.65 ug/L), ethylbenzene
(46.95 pg/L), and total xylenes (46.05 ug/L) (duplicate average values).
The MTCA groundwater cieanup standards for toluene, ethylbenzene, and
total xylenes are 40 uyg/L, 30 ug/L, and 20 ug/L, respectively.
Groundwater BTEX data collected from temporary stations during the
soil-gas survey are generally comparable with BTEX data obtained during
the mdnitoring vell groundwater sampling event. The temporary ground-
vater monitbring station data collected at the ACT Theatre parking lot
exemplify the influence of major precipitation events, on the mobili-
zation and transport of dissolved petroleum compounds away from the
source area. A groundwater sample collected on Ap;il 5, immediately
following a storm event contained 158.9 pg/L total BTEX. A second
sample collected on April 19, during more stable hydrologic conditions
contained 1.4 ug/L detectable BTEX. The data indicate that dufing
periods of increased precipitation, petroleum constituents are flushed
from the point source and from the zone of groundwater fluctuation. The
sources of the mobilized contaminants are interpreted to occur through a
complex combination of direct releases from the floating product pool,
and from vadose zone interstitial spaces. Releases from these sources
apparently subside following both individual storm events as well as on
a seasonal scale, with groundvater contaminant concentrations down-
gradient of the spill area decreasing accordingly. Releases will
continue to occur until the sources, namely petroleum-contaminated soils
and free petroleum product existing beneath the Express and Monterey

Apartment properties, are removed.
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Vaste Origin and Quantity Estimation. The contamination beneath
the Expréss property originated from at least two tanks, evidenced by
the mixed presence of gasoline and diesel in the floating layer. Diesel
fuel is currently stored in a tank located near the northeast corner of
the property. Although the tank tested tight, a predecessor diesel tank
from approximately the same location reportedly was removed in 1982, «
This is the inferred source point for the diesel component of the spill.\
Since 1967, the gasoline tanks are thought to have been clustered in the
vest-center portion of the property, as are the current, active regular,
unleaded, and premium tanks. The gasoline component of the spill is
inferred to have originated from at least oné of these three tanks, or
from predecessor tanks which were replaced in approximately 1971.

Based on the current interpreted aerial extent of the product
plume, an assumed effective soil porosity of 20 percent, release points,
and well measurements, the existing volume of product persisting at the
Express is estimated at 4,800 gallons (Figure 4-3). Original estimates
placed the spill volume at between 5,000 to 8,000 gallons (Ecology
1989). Soil directly contaminated by spilled petroleum is estimated at
1,700 yd3. The soil estimate assumes that sbil was contaminated
directly beneath the gasoline and diesel tanks, and that the product
spread laterally upon contact with the water table, which fluctuates up
to an estimated 2 feet seasonally. . '

The time of the release events at the Express is unclear, but based
on previous records, a problem existed as early as 1978 when the Seattle

Fire Department first received residential complaints.

4.2.4 Unocal Spill
Petroleum contamination of the Unocal facility subsurface soils and

groundwater previously has been documented (GeoEngineers 1989). Evalu-
ation of available investigative data indicates that historic release(s)
of petroleum from the Unocal facility have accounted for no measurable
direct contribution to the product pool residing beneath the Express
property. Conditions that support this interpretation includé the

following observations:
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Transaction #: 11079902 Seq #: 03
Sample No.: 90 298023
' Sc&3 ConT .

Line Par # Parameter Description
51

52

53

54 Ty 1 A NI
55 135988 Sec- Butylbenzene

56 99876 p-1Isopropyltoluene

57 104518 Butylbenzene

58 96128 DBCP

59 87616 1 2 3- Trlchlorobenzene
60 - 98828 DSk AU pEne
61 103651 BENZENE PROPYL—

63 541731 l,3-Dichlorobenzene

64 106467 1,4-Dichlorobenzene

65 95501 1,2-Dichlorobenzene

66 120821 1,2,4-Trichlorobenzene
617 91203 Naphthalene

68 87683 Hexachlorobutadiene

Lab Analysis Report ***

(55) Air Toxics Volatiles

(continued from previous page)
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*** Lab Analysis R

.ansaction #: 11079902 Seq #: 03
Proj Code DOE-633C MONTEREY APARTMENTS
imple No.: 90 298023 Alternate
SEP3
Samp Matrix: (60) Air

A\ Code: (

) Unspecifed

eport

SITE

Keys:

Page 5
* % %
{55) Air Toxics Volatiles
PE # JSK15
(93) ug/m3 $Slds:

Units:

Peaks Total:

~ate Extracted: Date Analyzed: 900726 # Days to Ext/Anal: 0/
ine Par Parameter Description Units Value
1 74873 Chloromethane ug/m3 18U
5 74839 Bromomethane ug/m3 18U
6 75014 vinyl Chloride ug/m3 18U
7 75003 Chloroethane ug/m3 18U
8 75694 Trichlorofluoromethane ug/m3 18U
9 75092 Methylene Chloride ug/m3 ~18vu
Lo 67641 Acetone ug/m3 32U
11 75150 Carbon Disulfide ug/m3 18uUJ
12 75354 1,1-Dichloroethene ug,/m3 18U
13- 75343 1,1-Dichloroethane ug/m3 18U
L4 156605 trans-1,2-Dichloroethene ug/m3 18U
15 156592 cCis-1,2-Dichloroethene ug/m3 18U
16 590207 2,2-Dichloropropane ug/m3 18U
L7 74975 Bromochloromethane ug/m3 180
18 67663 Chloroform ug/m3 18u
19 107062 1.2-Dichloroethane uq/m3 18U ‘\Egiz
21 78933 2-Butanone ug/m3 18U
22 71556 1,1,1-Trichloroethane ug/m3 18U .pra
23 56235 Carbon Tetrachloride ug/m3 18U
24 563586 1l.l-Dichloropropene ug/m3 18U
26 75274 Bromodichloromethane ug/m3 18U
27 78875 1,2-Dichloropropane ug/m3 18u
28 74953 Dibromomethane ug/m3 18vu
29 10061026 trans-~1,3-Dichloropropene ug/m3 18u
30 79016 Trichloroethene ug/m3 18U
31 124481 Dibromochloromethane ug/m3 180
32 106934 1,2-Dibromgethane (EDB) ug/m3 18U
33 79005 1,1,2-Tric:iloroethane ug/m3 180
34 142289 1,3-Dichloropropane ug/m3 18U
385 71432 ‘HEBEREEE R R R A R TR e ey £ T TS RLTY
36 10061015 cis-1,3-Dichloropropene ug/m3 18U
37 75252 Bromoform ug/m3 18u
38 591786 2-Hexanone ug/m3 18U
39 108101 4-Methyl-2-Pentanone ug/m3 18U
40 127184 Tetrachloroethene ug/m3 18U
41 79345 ETHANE, 1,1,2,2-TETRACHLORO- ug/m3 18U
42 630206 Ethane, 1,1,1,2-Tetrachloro- ug/m3 18v
43 108883 Toluene ug/m3 18u
44 108907 Chlorobenzene ug/m3 i8vu
45 100414 BENZENE, ETHYL~ ug/m3 18U
i6 + . 100425 BENZENE, ETHENYL-(STYRENE) ug/m3 18v
47 108861 Bromobenzene ug/m3 18U
18 - 96184 1,2,3-Trichloropropane ug/m3 18U
19 95498°P¥eChlorotoluene ug/m3 ccology and enpiggyment
50 106434 4-Chlorotoluene ug/m3 180

(continued on next page)
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Transaction #:

Proj Code DOE-633C MONTEREY APARTMENTS SITE PE #
Sample No.: 90 298022 Alternate Keys:
. , 32 Tids .
Samp Matrix: (60) Air Units: (93) ug/m3 $Slds:
QA Code: ( ) Unspecifed ' Peaks Total:
Date Extracted: Date Analyzed: 901107 # Days to Ext/Anal:
Line Par # Parameter Description Units Value
1 5618622 HYDROXYLAMINE, O-(2-METHYLPR ug/m3 82NJ
2 629209 1,3,5,7-CYCLOOCTATETRAEN ug/m3 30NJ
3 5911046 NONANE, 3-METHYL ' ug/m3 76NJ
4 611143 BENZENE, 1-ETHYL-2-METHYL- ug/m3 STNJ
5 526738 BENZENE, 1,2,3-TRIMETHYL- ug/m3 100NJ
6 1758889 BENZENE, 2-ETHYL-1,4-DIMETHY ug/m3 S9NJ
7 933982  BENZENE, 1-ETHYL-2,3-DIMETHY ug/m3 40NJ
8 99876 p-Isopropyltoluene ug/m3 27NJ
9 17312559 DECANE, 3,8-DIMETHYL- ug/m3 14NJ
10 62016379 OCTANE, 2,4,6-TRIMETHYL- ug/m3 9.5NJ
11 62238146 DECANE, 2,3,8-TRIMETHYL- ug/m3 23NJ
12 1072055 HEPTANE, 2,6-DIMETHYL- ug/m3 33Ng
13 62108241 Decane, 2,6,6-Trimethyl- ug,/m3 180NJ (2,
14 620144 BENZENE, 1-ETHYL-3-METHYL- ug/m3 37NJ
15 13475815 HEXANE, 2,2,3,3-TETRAMETHYL- ug/m3 110NJ 74"
16 62108252 DECANE, 2,6,7-TRIMETHYL- ug/m3 120NJ &,
17 1074437 BENZENE, 1-METHYL-3-PROPYL- ug/m3 STNJ
18 62108230 DECANE, 2,5,6-TRIMETHYL- ug/m3 810NJ (i,
19 62108229 DECANE, 2,5,9 TRIMETHYL ug/m3 170NJ (4,
20 540841 2,2,4-TRIMETHYLPENTANE ug/m3 510NJ (Z

11079901

Washington State Department of Ecology
**x*x Lab Analysis Report ***
Tent Ident - VOA Scan

Seq #: 02 (52)

Page 3

(GCMS)
JS5K15
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*** Lab Analysis Report ***

ransaction #: 11079902 Seq #: 02 (55) Air Toxics Volatiles
~"ample No.: 90 298022 (continued from previous page)
5@62 <o~‘T,

Line Par # Parameter Description Units Value

51 95476  Total -Xylenes:urmmms ermue: w-*uq/mﬂw-x‘ﬁ‘ﬁ“@” 584
52 95636 LiR%dvirrissdRylbenzénefifs PO SR
53 98066 Tert-Butylbenzene ug/m3 170
54 108678 IydminPsimatiRibe e e et SHt R argy RS s Et e Y30 Tt
55 135988 Sec-Butylbenzene ug/m3 17u
56 99876 p-Isopropyltoluene ug/m3 17y
57 104518 Butylbenzene . ug/m3 17y
58 96128 DBCP ug/m3 17U
59 87616 1,2,3-Trichlorobenzene 170
60 98828 IESHESHYIBenZEHESTCUMENE T qﬁns ’*&ﬂ:%ﬁ: Wﬁ'
A1 103651 BBNZENEPROPY G hw e s Sug/m3. e e Ll

63 541731 1,3-Dichlorobenzene ug/m3 17u
64 106467 1,4-Dichlorobenzene ug,/m3 17U
65 95501 1,2-Dichlorobenzene ug/m3 17y
66 120821 1,2,4-Trichlorobenzene . ug/m3 17vu
67 91203 Naphthalene ug/m3 17v
68 87683 Hexachlorobutadiene ug/m3 17u

s
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8~-NOV-90 Page 1
**% [ab Analysis Report ***
Transaction #: 11079902 Seq #: 02 (55) Air Toxics Volatiles
Proj Code : DOE-633C MONTEREY APARTMENTS SITE PE % : J5KI15
Sample No.: 90 298022 S¢cs2 Alternate Keys:
Samp Matrix: (60) Air Units: (93) ug/m3 $Slds:
QA Code: ) Unspecifed Peaks Total:
Date Extracted: Date Analyzed: 900726 # Days to Ext/Anal: 0/
Line Par # Parameter Description Units Value
1 74873 Chloromethane - ug/m3 170
2 ‘ - . BQI
3
4 .
S 74839 Bromomethane ug/m3 17U
6 75014 vinyl Chloride ug/m3 17v
7 75003 Chloroethane ug/m3 170
8 75694 Trichlorofluoromethane . ug/m3 . 17U
9 75092 Methylene Chloride » ug/m3 17U
10 67641 Acetone ug/m3 49U
11 75150 Carbon Disulfide ‘ug/m3 17ud
12 75354 1,1-Dichloroethene ' ug/m3 170
13 75343 l,l-Dichloroethane ug/m3 ’ 170
14 156605 trans-1,2-Dichloroethene ug/m3 17U
15 156592 Cis-1,2-Dichloroethene ug,/m3 170
16 590207 2,2-Dichloropropane ug/m3 17U
17 74975 Bromochloromethane ug/m3 170
18 67663 Chloroform ug/m3 17u
19 107062 1,2-Dichloroethane ug/m3 170
21 78933 2-Butanone ug/m3 260 \zzgég
22 71556 1,1,1-Trichloroethane ug/m3 : 17u “th
23 56235 Carbon Tetrachloride ug/m3 : 17vU
24 563586 1,l1-Dichloropropene ug/m3 170
26 75274 Bromodichloromethane ug/m3 ‘ 17U
27 78875 1,2-Dichloropropane ug/m3 17U
28 74953 Dibromomethane ug,/m3 17v
29 10061026 trans-1,3-Dichloropropene ug/m3 170
30 79016 Trichloroethene ug/m3 17V
31 124481 Dibromochloromethane ug/m3 170
32 106934 1,2-Dibromoethane (EDB) ug/m3 170
33 79005 1,1,2-Tricliloroethane ug/m3 17u
34 142289 1,3- D1chloxopropane 17u
35 71432 T L amy o i g ot 4 st Lo M S SR B RN
36 10061015 cis-1,3- D1chloropropene ug/m3 17U
37 75252 Bromoform ug/m3 170
38 591786 2-Hexanone ug/m3 170V
39 108101 4-Methyl-2-Pentanone ug/m3 . 17vu
40 127184 4 oS LA A aniansd et s B ey N ) AR L T A AL
41 79345 ETHANE ' ,2—TETRACHLORO- ug/m3
42 630206 Ethane, 1 1, 1 2-Tetrachloro- ug/m3 170
43 108883 Toluene ug/m3 170
44 108907 Chlorobenzene ug/m3 170
45 100414 “aE L et A s g b e AN RN RN W
46 100425 BENZENE, ETHENYL—(STYRENE) ug/m3 153
47 -108861 Bromobenzene ug/m3 170
48 96184 1,2,3-Trichloropropane ug/m3 17U
49 95498 2-Chlorotoluene ug/m3 17u
50 106434 4-Chlorotoluene ug/m3 17v

8
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***% Lab Analysis Report
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Page 2

recycled paper

ransaction #: 11079901 Seq #: 01 (52) Tent Ident - VOA Scan
Proj Code DOE-633C MONTEREY APARTMENTS SITE PE #
ample No.: 90 298021 Alternate Keys: Te s
’ sepl .
Samp Matrix: (60) Air Units: (93) ug/m3 $Slds:
A Code: ( ) Unspecifed Peaks Total:
ate Extracted: Date Analyzed: 901107 ¥ Days to Ext/Anal:
Tine Par Parameter Description Units Value
1 526738 BENZENE, 1,2,3-TRIMETHYL- ug,/m3 3900NJ
2 1074175 BENZENE, 1-METHYL-2-PROPYL- ug/m3 4200NJ
3 934805 BENZENE, 4-ETHYL-1,2-DIMETHY ug/m3 8000NJ
4 99876 p-Isopropyltoluene ug,/m3 6700NJ
5 -300005 UNKNOW HYDROCARBONS ug/m3 6.1E6NJ O
6 624839 1Isocyanic Acid, Methyl Ester ug/m3 550000NJ &
7 75285 Propane, 2-Methyl ug/m3 2.2E6NJ (&
8 1630940 CYCLOPROPANE, 1,1-DIMETHYL- ug/m3 430000NJ (3)
9 109682 2-PENTENE ug/m3 220000NJ
10 1630940 CYCLOPROPANE, 1,1-DIMETHYL- ug/m3 600000NJ %,
11 16747254 HEXANE, 2,2,3-TRIMETHYL- ug/m3 1.3E6NJ 34
12 763291 1-PENTENE, 2-METHYL- ug/m3 170000NJ -
13 96140 PENTANE, 3-METHYL- ug/m3 1.3E6NJ 38)
14 13269528 3-HEXENE, (E)- ug/m3 140000NJ
15 592438 2-HEXENE ug/m3 270,000NJ
16 - 691383 2-PENTENE, 4-METHYL-, (2)- ug,/m3 230000NJ
17 616126 2-PENTENE, 3-METHYL-, (E)- ug/m3 150000NJ
18 7642093 3-HEXENE, (2)- ug/m3 100000NJ
19 563791 2-BUTENE, 2,3-DIMETHYL- ug/m3 68,000NJ
20 1759815 CYCLOPENTENE, 4-METHYL- ug/m3 140000NJ
21 611143 BEN2ENE, 1-ETHYL-2-METHYL- ug/m3 54000NJ
" 22 620144 BENZENE, 1-ETHYL-3-METHYL- ug/m3 15000NT
23 1074551 BENZENE, 1-METHYL-4-PROPYL- ug/m3 18000NJ
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Transaction #:

Sample No.:

~NOV-90

Washington State Department of Ecology Page
*** Lab Analysis Report ***
11079902 Seq #: 01 (55) Air Toxics Volatiles
90 298021 (continued from previous page)
SGE D1 canf.

Par # Parameter Description ' Units Value
95476 TokLalalylenesuslodiy: ; R i 10005 .. 4
95636 lﬁmthwlbehziiéﬁ*@fmm&3 I L eI B QB O e
98066 Tert But lbenzene ug/m3 8200V

108678 z’ﬁ'ﬁi@f W RGERTMT I D00

135988 - 1 ,;‘*HMV EAAADTREG B RS PO 0T
99876 e—%&p&; inene WWB% SR% e RAT SO0 B

104518 Butylbenzene ug,/m3 8200U
96128 DBCP ug/m3 8200U
87616 1,2,3- Tr1chlorobenzene ug/m3 8200U
98828 E MG D AT ) 3.4

103651 .BENERbKumRH TELT

541731 1,3-Dichlorobenzene ug/m3 8200U

106467 1,4-Dichlorobenzene ug/m3 8200U
95501 1,2-Dichlorobenzene ug/m3 8200U

120821 1,2,4-Trichlorobenzene ug/m3 8200U
91203 Naphthalene ug/m3 8200U
87683 Hexachlorobutadiene ug/m3 8200V

u,u‘l“O
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Wash1nqton State Department of Ecology
* ok ok Lab Analysis Report #*«

Page 2

" ransaction #: 11079902 Seq #. 01 (55) Air Toxics Volatiles
Proj Code : DOE-633C MONTEREY APARTMENTS SITE PE # : JS5KI15
‘ample No.: 90 298021 S ¢ P4 Alternate Keys:
Samp Matrix: (60) Air Units: (93) ug/m3 %*Slds:
( \ Code: ( ) Unspecifed Peaks Total:
| 1te Extracted: Date Analyzed: 900727 # Days to Ext/Anal: 0/
line Par % Parameter Description Units Value
1 74873 Chloromethane ug/m3 8200V
5 74839 Bromomethane ug/m3 8200U
6 ‘75014 .vinyl Chloride ug/m3 8200U
7 75003 Chloroethane ug/m3 8200U
8 75694 Trichlorofluoromethane ug/m3 8200U
9 *75092 Methylene Chloride ug/m3 8200U
.0 -67641 Acetone ug/m3 8200U
-1 75150 Carbon Disulfide ug/m3 8200uUJ
12 75354 1,l1-pDichloroethene ug/m3 82000
13, 75343 1,1-pDichloroethane ug/m3 8200U
L4 156605 trans-1,2-Dichloroethene ug/m3 8200UL
<5 156592 Cis-1,2-Dichloroethene ug/m3 8200U
16 590207 2,2-Dichloropropane ug/m3 8200U
7 74975 Bromochloromethane ug/m3 8200U
.8 67663 Chloroform ug/m3 8200U [
19 -107062 1,2-Dichlorcethane ug/m3 8200U Nh’q°
21 "78933 2-Butanone ug/m3 8200vu
312 71556 1,1,1-Trichloroethane ug/m3 8200U
23 56235 Carbon Tetrachloride ug/m3 8200V
24 563586 1,1-Dichloropropene ug/m3 8200U
'S . REJ
26 75274 Bromodichloromethane ug/m3 8200U
27 78875 1,2-Dichloropropane ug/m3 8200U
'8 74953 Dibromomethane ug/m3 8200uU
19 10061026 trans-1,3-Dichloropropene ug/m3 8200U
30 79016 Trichloroethene
31 124481 Dibromochloromethane
12 106934 1,2-Dibromoethane (EDB)
33 79005 1,1,2-Trichloroethane
34 142289 1,3- Dichlo. opropane )
35 71432 :Benewni i tSTNsars
}6 10061015 cis-1,3- D1chloropropene ug/m3
37 75252 Bromoform ug/m3 8200U
18 591786 2-Hexanone ug/m3 8200V
19 108101 4-Methyl-2-Pentanone ug/m3 8200vU
40 127184 Tetrachloroethene ug/m3 82000
41 79345 ETHANE, 1,1,2,2-TETRACHLORO- ug/m3 8200U
12 630206 Ethane, 1, 1 1,2- Tetrachloro— ug/m3
13 108883 ITBXGRIES S ' BRI IS SR LU N s RS ¢ o g B T el de o)
44 108907 ug/m3
15 100414 > TR R Ry TR T TR Y,
16 100425 BENZENE ETHENYL (STYRENE ug/m3
47 108861 Bromobenzene ug/m3
48 96184 1,2,3-Trichloropropane ug/m3 8200U
{9 95%9\&|ed preChlorOtoluene i ug/ﬂB ecoiogy ;.8«2.0»@“..:.(-."
30 106434 4-Chlorotoluene ug/m3 8200U

—_———Aa P —_ -



In Reference to Case No(s):

Do=-6323
| ' Télephone. Record Log
~ Date of C;ll: zo/%"wsem (A0
Laboratory Hame: [Maverre e
- Lab Contact: . Steve,  Peve
Region: X
. ‘Regional Contact: Davia Adwie [cem
Call Initiated By: Labaratory X Region

In‘reference;to data for- the following sample number{s):
2029802 - 23

Summary of Questions/Issues Discussed:

B fﬂf- SySTE WAS CALISLITEDS (I sTD of S 7o 20 Min. BUT SEVERAL SAMPCES o6
__"ﬂam_a_;.ew €. How iy veu Mounge. cawuaTe mee  covegumariov

AT SYS NORMALLY CAL ps) ie WUWAT 74 YORR - IMAXIAIOM

__MLWJ

surmary -of Resolution:

l ES Lt L ATION PocHTE O
0 pe__pv w L

w . b_g&mmﬁo
e - gnature a

nfstridution: ;' {1)Lab-Capy, . (2}Region Copy, ~(3)SM0 Copy .-
recycied paper . ccoiogy and enviconnient



Case DOE-633 (Otganics)
Page 7

Upon consideration of the data qualifications noted above, the data
are ACCEPTABLE for use except where flagged with data qualifiers which
modify the usefulness of the individual values.

This QA memorandum completes the series of QA reviews of CLP and/or
EPA laboratory data for samples collected during the Sampling Effort
identified on the cover page under the heading SUBJ: Pilot Soil/Gas
Study.

Data Quélifiers

U - The material was analyzed for, but was not detected. The asso-
ciated numerical value is a contractual quantitation limit,
adjusted for sample weight/sample volume, extraction volume,
percent solids and sample dilution.

J - The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount
actually present in the environmental sample. The data should be
seriously considered for decision-making and are usable for many
purposes. "

UJ - The material was analyzed for, but was not detected. The asso-
ciated numerical value is an estimated/adjusted quantitation limit.
The associated numerical value may not accurately or precisely -
represent the concentration necessary to detect the analyte in this
sample.

R - Quality Control indicates that data are unusable for all purposes.
The analyte was analyzed for, but the presence or absence of the
analyte has not been verified. Resampling and reanalysis are
necessary for verification to confirm or deny ihe presence of an
analyte.

N - Presumptive evidence of presence of material (tentative identifi-
cation). Confirmation of the analyte requires further analysis.

NJ - The analysis indicates that the analyte is tentatively identified
and the associated numerical value may not be consistent with the
amount actually present in the environmental sample.

M - Mass spectral criteria for positive identification were not met.
However, in the opinion of the laboratory, the identification is
correct based on the analyst’s professional judgement.

X - The reported result may be a combination of indistinguishable
isomers.

recycled paper ceology and environment
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Case DOE-633 (Organics)
Page 6

9) Sample Analysis

All reported results above IDLs but below MQLs were flagged as
estimated quantities (J) on the Data Sheets.

No matrix spike or (MS) matrix spike duplicate (MSD) was analyzed
for this case. The laboratory’s QC for this method did not include an
analysis for MS/MSD. No action was taken.

The laboratory chose a sample without detectable levels of target
analytes for duplicate analysis, so method precision could not be
evaluated. No action was taken.

Laboratory blanks and samples are diluted by over-pressurizing the
cannister. This dilution is the fraction of absolute pressure before
dilution to absolute pressure after dilution. This initial dilution
factor causes the laboratory blanks and samples to have varying MQLs.

The initial calibration standards were analyzed at levels of 5.0
ng, 10 ng, and 20 ng. For samples 90298021, 90298022, 90298024, and
90298025 the calibration range was exceeded for at least one compound.
The laboratory stated that the system is normally calibrated at levels
up to 400 ng of each standard and that the reported results for these
compounds were calculated by extrapolation. All sample results that
exceeded the calibration range for this sample set were flagged as
estimated (J). »

The laboratory did not calibrate the system for 1,2-dichloro-
tetrafluorethane, 1,1,2—trichlorotrifluoroethane, 2,2,4-trimethyl-
pentane, vinyl acetate, and benzyl chloride. All results for these
compounds were removed from the Form I by the reviewer, since their
identification was not verified by a standard analysis.

10) Laboratory Contact

The laboratory was contacted on November 28, 1990. See the
attached Telephone Racord Log.

Data Use

The usefulness of the data is based on the criteria outlined in the
"Laboratory Data Validation Functional Guidelines for Evaluating Organ-
ics Analyses" (February 1, 1988); the Data Qualifier Definitions sup-
plied by the Office of Solid Waste and Emergency Response (September
1989); and the Regional Protocol for Holding Times, Blanks, and VOA
Preservation (April 13, 1989).

WB6040.2.0



Case DOE-633 (Organics)
Page 5

Reported levels of the above compounds in the samples were flagged
"UJ" (estimated quantitation limit) if the concentrations were below
five times the concentrations found in the appropriate blank (10 times
for common solvents).

The following Tentatively Identified Compounds (TICs) were identi-
fied in the laboratory blanks:

Blank Est. Associated
ID Fraction Compound Conc. Samples
LBLK 1 VOC Cyclotrisiloxane, hexamethyl 16 *
Cyclotetrasiloxane, oxtamethyl 7.5 *
{
LBLK 2 VOC . Cyclopentane, methyl 22 *%

Est. Conc. - Estimated Concentration
* 90298022, 90298023, and 90298024
** 90298021, 90298025, 90298026, and 90298027

Reported levels of these compounds found in the samples were
flagged "UJ" (estimated quantitation limit) if the reported concentra-

tion was less than 10 times the concentration found in the appropriate
blank. ‘

6) Surrogate Recovery

Surrogate percent recoveries (%Rs) for volatile analysis (l-bromo-
2-fluoroethane, toluene-d8, bromofluorobenzene, 1,2-dichloroethane-d4)
vere between 89 and 188 percent. According to the case narrative, no
EPA surrogate recovery QC criteria has been establizhed for this method.
All samples exhibited a high hydrocarbon background, which resulted in
high surrogate recoveries for several samples. No action was taken
based on the elevated surrogate recoveries.

7) Duplicate Analyéis

The relative percent difference (RPD) criteria were not applicable
to the sample chosen for duplicate analysis since no VOCs were detected
in either the sample or the sample duplicate analysis.

8) Internal Standard Recovery . ¢

All internal standard areas were within established QC limits.

recycled paper ceajogy and environmem
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Case DOE-633 (Organics)
Page 4 _

Associated
Date Compound %D Samples
07/26/90  Benzene 40.2 *
07/27/90 Benzene 41.7 *%
38.9 *k

‘Carbon Disulfide

* 90298022, 90298023, and 90298024
*% 90298021, 90298025, 90298026, and 90298027

For samples associated with the corresponding calibration and com-
pounds listed above, positive results vere flagged as estimated quanti-

ties (J).

5) Blanks

Frequency criteria were met for laboratory blank analysis.

The following compounds were detected in la

levels above Instrument Detection Limits (IDL),

‘Quantitation Limits (MQL):

boratory blanks at
but below Method

Associated

Blank Conc3 MQL 3
ID Fraction Compound ug/m ug/m Samples

LBLK 2 VOC Chloromethane 4 13 *
Bromomethane 4 13 *
Methylene Chloride 3 13 *
Acetone 7 13 *
Carbon Disulfide 1 13 *
1,1-Dichloroethene 2 13 *
2,2,4-Trimethylpentane 2 - 13 *
2-Butanone 5 13 *
Toluene 0.8 13 *
Ethylbenzene 0.8 13 *
Total Xylenes 2 13 ok
'1,2,4-Trimethylbenzene 1 13 *
1,3,5-Trimethylbenzene 2 13 *
Naphthalene 1 13 *

Conc. - Concentration
LBLK - Laboratory Blank

* 90298021, 90298025, 90298026, and 90298027

WB6040.2.0



Case DOE-633 (Organics)
Page 3

All non-CCCs had pércent RSDs less than or equal to 30 percent for
the initial volatile calibration, except:

Associated
Date Compound %RSD Samples
07/17/90 Carbon Disulfide 32.2 All

For samples associated with the corresponding calibration and com-
pounds listed above, positive results and sample quantitation limits
vere flagged as estimated quantities (J or UJ), as a high RSD is indica-
tive of poor system linearity.

4) Continuing Calibrations

All SPCCs were at or above the required Relative Response Factor
(RRF(10)) criteria of 0.05 for volatiles. All CCCs wvere at or below the
required Percent Difference (%D) limits of 25 percent for the volatile
continuing calibrations.

All non-SPCCs had RRF(10)s of greater than or equal to 0.05 for
continuing volatile calibrations, except:

Associated
Date Compound RRF(10) Samples
07/26/90 Dichlorodifluoromethane 0.039 *
07/27/89 Dichlorodifluoromethane 0.031™ **

* 90298022, 90298023, and 90298024
** 90298021, 9C298025, 90298026, and 90298027

For samples associated with the corresponding calibration and
compounds listed above, each compound vas flagged as an estimated
quantity (J) for positive results. Quantitation limits were rejected
for all compounds with RRF(10)s below 0.05.

All non-CCCs that were detected in the sample had percent differ-
ence (%D) values for the continuing calibration of less than or equal to
25 percent, except: :

recycled paper ccology and environment
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Case DOE-633 (Organics)

Page 2

1) Timeliness

Sample E & E Field Sample voc
Number Station I.D. Date Anal.
90298021 SGO1 07/18/90 07/27/90
90298022 $G02 07/18/90 07/26/90
90298023 SGO3 - 07/18/90 07/26/90
90298024 SGO4 07/18/90 07/26/90
90298025 SGOS 07/19/90 - 07/27/90
90298026 SGO6 07/19/90 07/27/90
90298027 SGO7 07/18/90 07/27/90

VOC - Volatile Organic Compounds
Anal. - Analysis Date

All samples met EPA Region 10 holding time criteria for volatiles
analysis.

2) Instrument Tuning

All tuning check compound mass abundances and ratios were within
contract-required limits for volatile analysis. '

3) Initial Calibration

All System Performance Check Compounds (SPCCs) were within the
required limits for the initial calibration with average Relative
Response Factors (RRFs) above 0.05 for volatiles. All Calibration Check
Compounds (CCCs) were within the required limits for the initial cali-
bration with Percent Relative Standard Deviations (%RSDs) below 30
percent.

All non-SPCCs had average RRFs of greater than or equal to 0.05 in
the initial volatile:; calibration, except:

Associated
Date Compound RRF Samples
07/17/90 Dichlorodifluoromethane 0.047 All

For samples associated with the corresponding calibration and TCL
compounds listed above, each compound vas flagged as an estimated
quantity (J) for positive results. Quantitation limits were rejected
for all compounds with RRFs below 0.05.

WB6040.2.0



MEMORANDUM

DATE: January 18, 1991
FOR: David South, Washington State Department of Ecology, Redmond
THRU: Peter Jowise, Program Manager, E & E, Seattle

FROM: David A. Ikeda, Chemist, E & E, Seattle -
acy Yerian, Senior Chemist, E & E, Seattl%ééj

" SUBJ: QA of Case DOE-633 (Organics)
Pilot Soil Gas Study
Monterey Apartments, Seattle Washington

REF: .Contract Number WB6040

CC: John L. Roland, Project Manager, E & E, Seattle

The Quality Assurance (QA) review of seven samples, Case DOE-633,
collected from Monterey Apartments, has been completed. Seven soil gas
samples were analyzed at low level for the Volatile Organics listed in
"Standard Operating Procedure for the Analysis of Ambient Air Volatile
Organic Compounds (VOCs) in Canister by GC/MS Analysis" Revision 3.0
(Manchester Labortory Modified Method TO-14), by the Manchester Environ-.
mental Laboratory of Port Orchard, Washington. The samples were
numbered: '

90298021 90298024 90298026
90298022 - 90298025 90298027
90298023

~ Sample 90298027 underwent duplicate analysis.

Data Qualifications

The following comments refer to the laboratory performance in
meeting the Quality Control (QC) specifications outlined in Manchester
Laboratory Modified Method TO-14 following Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analysis (February 1,
1988).

recycled paper ecotogy and environment
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. Appendix C

PILOT STUDY DATA VALIDATION REPORTING
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TO: Civil Engineering File November 21, 1969
FROM: W, Freitas Page 2
SUBJ: Queen Anne Avenmue Counterbalance Tunnels

A decision as to whether or not City Light would accept the
responsibility for these tunnels is dependent scmewhat on the manner in
which they will be used. If a duct system is installed and the tunnels
are than backfilled, only temporary shoring would be required at the danger
spots,

If other systems requiring tunnel access are employed, the entire
east tunnel and approximately 450 feet of the west tunnel must be supported
with some type of steel shoring, A very preliminary estimate indicates
-the cost of this shoring would be $25 per foot of tunnel.

WF:en
Att: Copy of inspection notes
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Civil Engineering File A zacs November 21, 1969
A W. Freitas Ti t
\\\k_ . .‘\‘
s A€ Queen Anne Avenue Counterbalance Tunnels i d
-

on November1l8 and 19, 1969, in response to a request by the
Underground Division, Bill Freitas from Civil Engineering, Al Critz
from Construction Engineering, and John Hickman from Undergrounhd Engi-
neering inspected the existing counterbalance tunnels under Queen Anne
Avenue. The purpose of the inspection was to determine whether the :
tunnels are structurally adequate %o be considered for use as utility
tunnels to serve underground power to the Queen Am\'e‘iarea.. The teléphone
company and City Light's Commnications Division would also like +6 use
the tunnels. ' ! ‘

\

The Seattle Transit System, gurrent ers of the sunnels, are
willing to permit us to use the tunnels. {f we agree to ancume responsi-
bility for maintenance and all damages /ceused by constrrctic: or fallure
of the tunnels and their appurtenances. : '=

. s
Two parallel concrete tunneis, ‘each 5 feet wide and K. .réet
high, extend from Comstock St t to Roy i{Street, a distance of approxi-
mately 2,200 feet. Al most [of thel length, the tunnels:straddle the .
centerline of Queen Anne\Avenue and are dpproximately, 1l feet on centers)
The depth.of cover varies slightly bub I#‘ most casqs appears to be ap- S
proximately 4 feet. Accesk 1s ble from ¢ manholes 1ocaﬁ§.'f

at each street intersectio

av'z.ﬂ
. \ _ e
Except for approximatRlw 135 feét of the east tunnel,. each
tunnel was inspected along t ntire lehgth and the concrete was teated
at intervels with a Schmitt hammer.) A &opy of the inspection notes is

included at the end of this reportT vy,

The miltitude of paving layers on Queen Anne Averme and the
bridging effect afforded by this paving make it difficult to predict the
amount of vehicular load that is transmitted to the tunnel roof. It ap-
pears that the tunnels, as designed and constructed, are capable of with-
gtanding only the superimposed pavement and earth loads. Many sections
of the east tunnel where the concrete 18 poor and the resteel is exposed
and rusted through are in danger of collapse. Portions of the west tun-
nel roof between Comstock Street and Prospect Street have failed struc-
turally. This section of Queen Anne Avenue was graded and resurfaced
sometime after tunnel construction, and failure undoubtedly occurred during
this period and was caused by loads imposed by construction equipment
operating over the tunnel without benefit of paving to distribute the
joad. The remainder of the west tunnel is in very good condition. The
construction workmanship and the quality of concrete is substantially
better than that of the east tunnel.

cce: Freitas

J_

TreiL (0.88) |
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‘FILE _ _ i oare:  November 21, 1969

QUEEN ANNE COUNTER BALANCE TUNNELS

|

During the mornings of November 18 and 19, Bill Freitae, i
Jobn Hickman and myself made a conplete ingpection of the two Queen Anne f/////

Counter Balance Tunnels.

The tunnels are located under the west side of Quecen Anne f
Avenue and extend from Roy Street up Queen Anne Hill to Comstock Street.
They are approximately 4' high, 5 vide, 6' apart and 2000 long.

A visual observation was made and the concrete was tested
vith a rebound hammer. These tunnels are approximately 60 years old. -
The test hammer will not indicate compressive strength of concrete this
old, but will indicate the soundness of the concrete.

The west tunnel was in the best condition and of much better
construction. The upper 600' from Comstock Street was cracked longitudinally
along the center line of the top and sagging in one spot. The concrete is T~
spalled in several places exposing the rebars. The rebar was badly rusted
vhere exposed. The lower end (approximately 1500') vas in good condition. .

The east tunnel was of very poor construction with almost
continuous rock pockets in the walls and many spalled out places in the
top with the rebar rusted out to nothing. The top slab was cracked along
the center line almost the entire length and sagging 1' or more in several
places. . . '

~ The test hammer indicated that the concrete is sound and in
good condition vhere it isn't cracked or spalled: . g

VEC:lJn

L R S LR k] T X ey Y

. .
®

* Ve ‘Varternam
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Page 2
The Queen Anne Avenue
Counter Balance (Cont'd.)

City Street Funds were used to return Queen Anne Avenue
to-a street use as it existed prior to the installation of the
Counter Balance. On the basis of the foregoing data, we conclude
the Counter Balance as an asset/liability of the City and the
responsibility of the Engineering Department. Repair or removal
could be accomplished with General Funds, City Street Funds, and
possibly, Arterial City Street Funds, if the provision, " . . .
to be used exclusively for construction, improvement, and repair
of arterial highways and city streets . . ." (RCW 46.68.115), is
met.

HTL: ft
12/31/81



THE QUEEN ANNE AVENUE COUNTER BALANCE

The Counter Balance was constructed by Sunset Electric
Company in 1900-1901 (Stone and Webster Co.) within Queen Anne
Avenue North, between West Roy Street and West Galer Street.
The Counter Balance was constructed under Street Railway Fran-
chise No. 5874 and No. 7015.

v Sunset Electric Company was purchased by the Puget Sound
Traction, Light and Power Company. The City of Seattle purchased
P.S.T.L & P. Co. for $15,000,000.00 under Ordinance No. 29025
dated December 31, 1918. The City completed the purchase in 1939.
This purchase was an addition, betterment and extension of the
existing municipal street railway system owned and operated by
the City of Seattle.

Puget Sound Traction, Light and Power Company ceased street
railway operations in the City and surrendered its franchises and
those of its predecessors in interest to the City when the City
acquired the Company's street railway system in 1918. Ordinance
No. 68592 repealed certain ordinances relating to the former street
railway system of the Puget Sound Traction, Light and Power, and
provided that the repeal by this ordinance of any existing ordinance
shall not revive any former ordinance repealed nor affect any right
existing or accrued in favor of the City. Ordinances No. 5374 and
No. 7015, which authorized the construction and operation of the
Counter Balance, are included in Ordinance No. 68592.

Ordinance No. 69274 adopted a plan for the existing Street
Railway and Surface Transportation System and establishing a Trans-
portation Commission. This Ordinance is dated June 19, 1939. The
Counter Balance was now operated by the Transportation Commission.

The City ceased operation of the Counter Balance on Queen
Anne Avenue August 10, 1940. Surface rails on Queen Anne Avenue
were removed by contract between the City of Seattle and the Steel
Recovery Corporation in 1944. Ordinance No. 72852 appropriated
City Street Funds for this action which included the resurfacing
of Queen Anne Avenue with concrete paving and the filling of the
cable slots with pit-run sand and gravel.

Paragraph 7 of the Transit Transfer Agreement, City of
Seattle - Municipality of Metropolitan Seattle - Transfer and
Use of Properties - states:

"On January 1, 1973, Metro shall have the right to use
all operating properties of the City Transit System
as provided in this Agreement."

The Counter Balance had ceased operation August 10, 1940 and was
not an operating property 1in 1373, :

recycled paper ceolugy and enviconment
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MEMOR |
To R. Wr, Attention: R. J.ANAI:::rson ﬂ . JER
J. UG‘., al : May 22/ T 81
By _ Date ! _19
Subject Queen Anne Counterbalance Cable Ways

Vi .

Recently a question was raised regarding ownership/responsibility
for the Queen Anne counterbalance streetcar tunnels.

As I understand the background, Seattle Electric Co., built

the trolley counterbalance around 1900. Later Seattle Electric

became Puget Sound Power and Light Co. The counterbalance )

was sold by Puget Power to Seattle Clty nght in 1919, A¢ 4~ ..
(r- : e N e N,

Clty nght clalms the counterbalance was placed under the

direction of Seattle Transit (not sure how this was accompllshed)

and of course, Seattle Transit is now a sub-set of METRO.
City Light, by letter (attached), believes they have no
jurisdiction and suggests that either METRO or Engineering
have jurisdiction.

I would have to believe this scenario would apply to other
cableway, i.e., James Street and Madison Street, to name two.

I suggest a search be made of Engineering Department files and
then, if nothing concrete turns up, to ask the City Attorney
for his opinion.

Attached is a copy of our complete file on this subject.

JGR:b1l :
Att. o
cc: E. V. Avery :

Jd. J. Coover

REGEIvE
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Appendix B

CITY ENGINEERING COUNTERBALANCE
TUNNEL INSPECTION REPORT
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Seattle Sewerage. #2347

Plan of Sewer and Side Connections on

QUEEN ANNE AVENUE

from Harrison Street to Roy Street.

September - 1903.

R. H. Thomson,
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e: | inch feet City Engineer.
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Appendix A

SEATTLE SEVERAGE AND STREET PLANS

recycled paper . ecology end environment



Monterey RI
Section 6 ‘
Revision No. 1
August 1991

Ineson, J. and R.F. Packham, 1967, Contamination of Water by Petroleum
" Products, The Joint Problems of the 0il and Water Industry,
pp. 97-116.

Krullman, G.P.,vand N.A. de Ridder, 1990 - Analysis and Evaluation of
Pumping Test Data, International Institute for Land Reclamation and
Improvement - Publication 47.

LeSarge, Suzanne, Richard E. Jackson, Mark W. Priddle, Peter G. Riemann,
1990, Occurrence and Fate of Organic Solvent Residues in Anoxic
Groundwater at the Glouester Landfill, Canada, Environ. Sci.
Technol. Vol 24, No. 4, 1990.

Mullineaux; D.R., H.H. VWaldron, and M. Rubin, 1965, U.S. Geological
 Survey Bulletin 1194-0.

Olsen, Roger L. and Andy Davis, 1990 - Predicting the Fate and Transport
of Organic Compounds in Groundwater: Parts 1 and 2, May/June and
July/August, HMC, pp. 39-64 and 18-37.

Puget Sound Council of Governments, December 1989, Population and
Housing Estimates - April 1, 1989, Grand Central on the Park, 216
First Avenue South, Seattle, WA.

Richardsoh, Bingham, and Madison, 1968, Water Resources of King County,
U.S. Geological Survey - Water Supply Paper 1852.

Seattle Post Intelligencer, August 8, 1940, City Ponders Very Veighty
Tram Problem, p.13. '

Unifed States Environmental Protection Agency, April 1988, Cleanup of
Releases from Petroleum USTs: Selected Technologies, EPA/530/-
UsST-88/001. )

U.S. Geological Survey/National Ocean Survey, 1983, 1:25000-scale Metric
Topographic-Bathymetric Map of Seattle North and Seattle South,
Vashington.

Vegei; T.M., C.S. Criddle, P.L. McCarty, 1987, Environ. Sci. Technol.
VOl 21, ppo 722-736.

Vashington State Department of Ecology, March 1989, Monterey Apartments,
Internal repor' by David South, 23p.

Wolf K., R. Holla:a, A. Rajuratham, 1987, Journal of Hazardous
Materials, vol. 15, pp. 163-184.

PINAL 6-2 , WB6220.1.1



Monterey RI
Section 6
Revision No. 1
August 1991

6. REFERENCES

Bouwer, H. and Rice, R.C., 1976, A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells, Vater Resources Razz., Volume 12, pp. 423-428.

Converse .Consultants NW, October 26, 1990, Level II Environmental Site
Assessment 18 West Mercer Building Seattle, Washington, prepared
for: Martin Selig Real Estate, Converse Project No. 90-35173-02.

Cooper, H.H., J.D. Bredehoeft, and I.S. Papadopulos, 1967, Response of a
Finite-Diameter Well to an Instantaneous Charge of VWater, Water
Resources Res., Vol 3. pp. 263-269.

Domenico, Patrick A. and Franklin W. Schwartz, 1990, Physical and
Chemical Hydrogeology, published by John Weley and Sons, Inc.

Driscoll, F.G., 1986, Groundwater and Wells, Pﬁblished by Johnson
Division, St. Paul, Minnesota.

Ecology and Environment, Inc., May 15, 1991, Phase 1 Remedial Investi-
gation Project Work Plan, Monterey Apartments, Seattle, Washington.

, September 11, 1990a, Trip Report, Monterey Apartments Site -
Soil-Gas Pilot Study Summary.

, August 1990b, Monterey Apartments, State of Washington, Remedial
Investigation/Feasibility Study, Pilot Soil-Gas Study, Sampling
Analytical Plan - FINAL.

Environmental Research Center, University of Nevada, Las Vegas, 1987,
Soil-Gas Sensing for Detection and Mapping of Volatile Organics,
published thru the National Water Well Association.

"Freeze, R.A., and J.A. Cherry, 1979, Groundwater, published by Prentice-
Hall, Inc., Englewood Cliffs, N.J.

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

, 1986, Report of Hydrogeologic Services Subsurface Fuel Contamina-
tion Problem Queen Anne District, Seattle, Washington for the
Vashington State Department of Ecology.

Senn, R., and M. Johnson, Winter 1987, Interpretation of Gas Chroma-
tographic Data in Subsurface Hydrocarbon Investigations, Ground
Vater Monitoring Review, Vol. 7, No. 1.

FINAL 6-1 WB6220.1.1

recycled paper ecology and environment



Monterey RI
Section 6
Revision No. 1
August 1991

Ineson, J. and R.F. Packham, 1967, Contamination of Vater by Petroleum
Products, The Joint Problems of the 0il and Vater Industry,
pp. 97-116.

Krullman, G.P., and N.A. de Ridder, 1990 - Analysis and Evaluation of
Pumping Test Data, International Institute for Land Reclamation and
Improvement - Publication 47.

LeSarge, Suzanne, Richard E. Jackson, Mark W. Priddle, Peter G. Riemann,
1990, Occurrence and Fate of Organic Solvent Residues in Anoxic
Groundvater at the Gloucster Landfill, Canada, Environ. Sci.
Technol. Vol 24, No. 4, 1990.

Mullineauk, D.R., H.H. Valdron, and M. Rubin, 1965, U.S. Geological
Survey Bulletin 1194-0.

Olsen, Roger L. and Andy Davis, 1990 - Predicting the Fate and Transport
of Organic Compounds in Groundwater: Parts 1 and 2, May/June and
July/August, HMC, pp. 39-64 and 18-37.

Puget .Sound Council of Governments, December 1989, Population and
Housing Estimates - April 1, 1989, Grand Central on the Park, 216
First Avenue South, Seattle, WA.

Richardson, Bingham, and Madison, 1968, VWater Resources of King County,
U.S. Geological Survey - Water Supply Paper 1852.

Seattle Post Intelligencer, August 8, 1940, City Ponders Very Veighty
Tram Problem, p.13.

United States Environmental Protection Agency, April 1988, Cleanup of
Releases from Petroleum USTs: Selected Technologies, EPA/530/-
UST-88/001.

U.S. Geological Survey/National Ocean Survey, 1983, 1:25000-scale Metric
Topographic-Bathymetric Map of Seattle North and Seattle South,
Vashington.

Vegei, T.M., C.S. Criddle, P.L. McCarty, 1987, Environ. Sci. Technol.

Vashington State Department of Ecology, March 1989, Monterey Apartments,
Internal repor* by David South, 23p.

Volf K., R. Hollanu,'A. Rajuratham, 1987, Journal of Hazardous
Materials, vol. 15, pp. 163-184.

FPINAL 6-2 _ ¥B6220.1.1



Monterey RI
Section 5

» Revision No. 1
August 1991

5. CONCLUSION

Site characterization accomplished during the Phase 1 RI identified
contaminants and defined the concentrations of those contaminants
existing on and in the groundwater beneath the site. With the appli-
cation of soil-gas sensing techniques, the distribution and pathways of
the petroleum contamination also was evaluated. The origins of the
releaséd petroleum compounds were interpreted from the data and
identified. ,

Regulated petroleum compounds caused by gasoline/diesel spillage
have contaminated the soils, vadose zone, and groundvater at the
Monterey Apartments site. Floating petroleum persisting beneath the
Express facility is responsible for the organic vapor human health risk
conditions occurring at the Honferey and Del Roy apartment buildings.
Migration of contaminants away from the product plume has been observed
to be influenced by precipitation events which mobilize the residing
free product as well as petroleum residuals in the zone of groundwatér
fluctuation. Continued health risk from organic vapor problems can be
expected to reoccur indefinitely as long as the product pool and
associated residual soil contamination within the impact zone remain in
place and available for transport, especially during high water table
periods and/or specific meteorological events.

FINAL 5-1 ¥B6220.1.1
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The fuel composition gas chromatogram patterns of floating
product samples collected from wells at the Express and
Unocal facilities were dissimilar (MW-6 and MW-8).

Known utility corridors existing between the Express and
Unocal properties are not orientated in such a way as to
create potential hydraulic migration pathways toward the
Express property. Utilities installed beneath Queen Anne
Avenue are oriented north-south, and utility trenches
positioned at water table depths (e.g., sewer) would favor
a southvard flowv direction beneath the street. '

The soil-gas survey results did not indicate the existence
of relatively nondegraded fuel, like that found beneath the
Express property, at locations along potential migration
routes from the Unocal property.

Based on groundwater elevation data collected since 1986,
MW-10 is positioned at a location which would be expected
to intercept groundwater flow from Unocal prior to moving
beneath the Express property. This well has consistently
been free of floating petroleum and the groundvater
contained no BTEX or TPH analytes during the RI which would
indicate a measurable contribution from Unocal to the
Express problem.

A more detailed evaluation of contaminant distribution, release

history, spill volumes, and contaminated soil volumes at Unocal was not

performed as part of the Phase 1 RI. Future study of this property will

require these topics be addressed prior to cleanup planning.

The times

of the Unocal release(s) are not defined, but may have occurred prior to

1966, when the facility was reconstructed (see Section 3.3.53).

4.3 CONTAMINANTS OF CONCERN

The results of the Phase 1 RI documented the persistence of

gasoline/diesel petroleum contamination at the site in three principle‘

environmental media: soil, groundwater, and soil-gas. The UST releases

beneath both the Express and Unocal facilities impacted soils and

reached the underlying shallov water table, resulting in groundvater

contamination. The less degraded character of the free product found

beneath the Express facility has resulted in an organic vapor human

health hazard not observed at Unocal.

FINAL 4-13
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8-NOV-90 Washington State Department of Ecology Page 4
**% [,ab Analysis Report **x*

ransaction #: 11079901 Seq #: 03 , (52) Tent Ident - VOA Scan (GCMS)
Proj Code : DOE-633C MONTEREY APARTMENTS SITE ' PE # : JS5K15
ample No.: 90 298023 Alternate Keys:
S&ES5 Tig -
Samp Matrix: (60) Air o Units: (93) ug/m3 %Slds:
A Code: ( ) Unspecifed Peaks Total:
ate Extracted: , Date Analyzed: 901107 ¥ Days to Ext/Anal: 0/112
"ine Par # Parameter Description Units Value
1 611143 BENZENE, 1-ETHYL-2-METHYL- ug/m3 6.3NJ
2 933982 BENZENE, 1-ETHYL-2,3-DIMETHY ug/m3 - 10NJ
3 535773 BENZENE, 1-METHYL-3-(1-METHY ug/m3 17N
4 624839 1Isocyanic Acid, Methyl Ester ug/m3 110NJ qA:
5 79298 BUTANE, 2,3-DIMETHYL- ug/m3 440NJ Q)
6 16747254 HEXANE, 2,2,3-TRIMETHYL- ug/m3 180NJ 72
7 96140 PENTANE, 3-METHYL- : ug/m3 100NJ 7
8 5618622 HYDROXYLAMINE, O-(2-METHYLPR ug/m3 67NJ (&)
9 51677419 BUTANE, 2-AZIDO-2,3,3-TRIMET ug/m3 lSONJC@
10 108872 CYCLOHEXANE, METHYL- ug/m3 23NJ
11 584941 Hexane, 2,3-Dimethyl- ug/m3 28NJ
12 620144 BENZENE, 1-ETHYL-3-METHYL- ug/m3 20NJ
13 62108230 DECANE, 2,5,6-TRIMETHYL- ug,/m3 110NJ (&5
14 526738 BENZENE, 1,2,3-TRIMETHYL- ug/m3 28NJ
15 62108263 DECANE, 2,6,8-TRIMETHYL- ug/m3 S1NJ

16 31081182 Nonane, 3-Methyl-5 Propyl ug,/m3 ' 18NJ

%

recycled paper ' v ccology and enviconment



8-NOV-90 Washington State Department of Ecology Page 8
*** . Lab Analysis Report ***

Transaction #: 11079902 Seq #: 04 (55) Air Toxics Volatiles
Proj Code : DOE-633C MONTEREY APARTMENTS SITE ) PE # : J5KI15
Sample No.: 90 298024 Alternate Keys:
’ S
Samp Matrix: (60) Air Units: (93) ug/m3 $Slds:
QA Code: ( ) Unspecifed . Peaks Total:
Date Extracted: Date Analyzed: 900726 ¥ Days to Ext/Anal: 0/
Line Par # Parameter Description Units Value
1 74873 Chloromethane ug/m3 18U
5 74839 Bromomethane ug/m3 18U
6 75014 vVinyl Chloride ug/m3 . 18U
7 75003 Chloroethane ug/m3 18U
8 75694 - Trichiwratiuslomerhmnense o Rarg M rres e binedm
9 75092 Methylene Chloride ug,/m3 180
10 67641 Acetone ug/m3 46U
11 75150 Carbon Disulfide ug/m3 18UJ
12 75354 FaRptohinrimthen@yar s aors  amasg . m I s erarlidnem
13 75343 1,1-Dichloroethane ug/m3 18U
14 156605 trans 1,2-Dichloroethene ug/m3 18U
15 156592 Cis—l,Z-Dichloroethene ug/m3 18U
16 590207 2,2-Dichloropropane ug/m3 18U
17 74975 Bromochloromethane - ug/m3 18U
i8 67663 Chloroform ug/m3 18U
19 107062 1,2-Dichloroethane ug/m3 18U
21 78933 2-Butanone ug/mJ 29U '
22 71556 1,1,1-Trichloroethane ug/m3 180 trfiefso
23 56235 Carbon Tetrachloride ug/m3 18U :
24 563586 1,1-Dichloropropene ug/m3 18u
26 75274 Bromodichloromethane ug/m3 18U
27 78875 1,2-Dichloropropane ug/m3 18U
28 74953 Dibromomethane ug/m3 18U
29 10061026 trans-1,3-Dichloropropene ug/m3 18U
30 79016 Trichloroethene ug/m3 18U
31 124481 Dibromochloromethane : ug/m3 180
32 106934 1,2-Dibromocethane (EDB) ug/m3 18U
33 - 79005 1,1,2-Tricaloroethane ug/m3 18U
34 142289 1,3-Dichloropropane ug/m3 18U
35 71432 Benzene ug/m3 . 18U
36 10061015 cis-1,3-Dichloropropene ug/m3 18u
37 75252 Bromoform ug/m3 18U
38 591786 2-Hexanone ug/m3 18U
39 108101 4-Methyl-2- Pentanone ug/m3 180
40 127184 Wertaehivrey s tEENEGEErw LU A B R R (D ewrd ty BN LS WA
41 79345 ETHANE, 1,1,2, 2 TETRACHLORO— ug/m3 180
42 630206 Ethane, 1,1,1,2-Tetrachloro- ug/m3 180
43 108883 Toluene ug/m3 : 18U
44 108907 Chlorobenzene. “ug/m3 18U
45 100414 BENZENE, ETHYL- ug/m3 18U
46 : 100425 BENZENE, ETHENYL-(STYRENE) ug/m3 180
47 108861 Bromobenzene ug/m3 18U
48 96184 1,2,3-Trichloropropane ug/m3 18u §
49 95498 2-Chlorotoluene ug/m3 180 .
50 106434 4-Chlorotoluene ug/m3 18U

(continued on next page)



8-NOV-90 Washington State Department of Ecology Page
*x** Lab Analysis Report **=*

ransaction #: 11079902 Seq #: 04 (55) Air Toxics Volatiles
"ample No.: 90 298024 (continued from previous page)
| S IE conT,

Line Par # Parameter Description Units Value
51 95476 Total Xylenes ' ug/m3 18U
52 95636 ARE BT SN U U i S Y A
53 98066 Tert Butylbenzene ug/m3 180
54 Tidzbelrinatis B i SR A MY Z M R 2
55 e R N P R L Ao it x ; - KA m..ivmww‘ﬂ
56 99876 p-Isopropyltoluene ug/m3 18y
57 104518 Butylbenzene - ug/m3 18U
58 96128 DBCP ug/m3 18U
59 87616 1,2,3-Trichlorobenzene ug,/m3 18U
50 98828 Isopropylbenzene (Cumene) ug/m3 18u

‘ i . 180
62 ’ 98873 Benzal Chloride ug/ms
63 541731 1,3-Dichlorobenzene ug/m3 _ 18v
54 106467 1,4-Dichlorobenzene ug/m3 18U
55 ~ 95501 1,2-Dichlorobenzene ug/m3 : 18U
66 120821 1,2,4-Trichlorobenzene ug/m3 18U
57. 91203 Naphthalene ug/m3 18U
58 87683 Hexachlorobutadiene ug/m3 ’ 18U

recycled paper cealogy and enviconment
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Transaction #:
Proj Code

Sample No.:

Samp Matrix:
QA Code:

Line

Washington State Department of Ecology
**%* [ab Analysis Report

( ) Unspecifed
Date Extracted:

611143
1074175
934805
488233
1196583
62108229
62108252
25340174
624839
109682
1647254
- 96140
5618622
589344
108872
20278879
921471
66221
62108230
25155151
622968
620144
1758889

Date Analyzed: 901107

Parameter Description

* k

Page 5

Tent Ident - VOA Scan (GCMS)

11079901 Seq #: 04 (52)
DOE-633C MONTEREY APARTMENTS SITE
90 298024 Alternate Keys:

(60) Air SCOH Tils Units:

(93) ug/m3
Peaks Total:
4 Days to Ext/Anal:

PE #

%*Slds:

BENZENE, 1-ETHYL-2-METHYL-

BENZENE, 1-METHYL-2-PROPYL-
BENZENE, 4-ETHYL-1,2-DIMETHY
Benzene, 1,2,3,4-Tetramethyl

BENZENE, (l-ETHYLPROPYL)-
DECANE, 2,5,9 TRIMETHYL
DECANE, 2,6,7-TRIMETHYL-
BENZENE, DIETHYL-

Isocyanic Acid, Methyl Ester
2-PENTENE

HEXANE, 2,2,3-TRIMETHYL-
PENTANE, 3-METHYL-
HYDROXYLAMINE, O-(2-METHYLPR
HEXANE, 3-METHYL-
CYCLOHEXANE, METHYL-
HEPTANE, 3,3,4-TRIMETHYL-
HEXANE, 2,3,4-TRIMETHYL-
HEXANAL

DECANE, 2,5,6-TRIMETHYL-
BENZENE, METHYL(1-METHYLETHY
BENZENE, l1-ETHYL-4-METHYL-
BENZENE, l1-ETHYL-3-METHYL-
BENZENE, 2-ETHYL-1,4-DIMETHY

Wi

18NJ
140NJ (3
270NJ
66NJ
92NJ &)
30NJ
150NJ &)
68NJ
51NJ
32NJ
©18NJ
25NJ
12NJ
19NJ
110NJ
80NJ (&
26NJ
9.2NJ
40NJ

JSK15

0/112



8-NOV-90

ansaction #:
’roj Code

mple'No.:

ramp Matrix:

. . Code:
te Extracted:

= -k - ‘
[ ad WONNAOAMNLWNFHEOWDO-JAWL

[NV 4
w N

47
48

9
-0

Washington'State'Department of Ecology

***%* Lab Analysis R

11079902 Seq #: 05

eport

k K %

(55) Air Toxics Volatiles

(93)

PE #

ug,/m3 $Slds:
Peaks Total:
% Days to Ext/Anal:

cenlogy 119(200(“\111”"

DOE-633C MONTEREY APARTMENTS SITE
90 298025 Alternate Keys:
(60) Air S O5 Units:
( ) Unspecifed
Date Analyzed: 900727
Par # Parameter Description
74873 Chloromethane
74839 Bromomethane
75014 vinyl Chloride
75003 cChloroethane
75694 Trichlorofluoromethane
75092 Methylene Chlorlde
67641 Acetone
75150 cCarbon Disulfide
75354 1,1-Dichloroethene
75343 1,1-Dichloroethane
156605 trans-1,2-Dichloroethene
156592 Cis-1,2-bDichloroethene
590207 2,2-Dichloropropane
74975 Bromochloromethane
67663 cChloroform
107062 1,2-bichloroethane
78933 2-Butanone
71556 1,1,1-Trichloroethane
56235 Carbon Tetrachloride
563586 1,l1-Dichloropropene
75274 Bromodichloromethane
78875 1,2-bDichloropropane
74953 Dibromomethane
10061026 trans-1,3-Dichloropropene
79016 Trichloroethene
124481 Dibromochloromethane
106934 1,2-Dibromoethane (EDB)
79005 1,1,2-Tricliloroethane
142289 1,3- chhloropropane
71432 BapiiENeXs ey R
10061015 cis-1,3- D1chloropropene
75252 Bromoform
591786 2-Hexanone
108101 4-Methyl-2-Pentanone
127184 Tetrachloroethene
79345 ETHANE, 1,1,2,2-TETRACHLORO- ug/m3
630206 Ethane, 1,1,1,2- Tetrachloro- ug/m3
108883 M *«f*l.wmuv: NN T A B
108907
100414 ‘PENETEECTETETIE A A A A
100425 BENZENE, ETHENYL-(STYRBNE)
108861 Bromobenzene
96184 1,2,3-Trichloropropane
95488kd @pChlorotoluene
106434 4-Chlorotoluene

(continued on next page)

9200uU

Page 10
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8-NOV-90 Washington State Department of Ecology Page 11
*** " [,3b Analysis Report **=*

Transaction #: 11079902 Seqg #: 05 (55) Air Toxics Volatiles
Sample No.: 90 298025 (continued from previous page)
i SG‘@S’ <0~'T N
Line Par % Parameter Description Units Value
51 95476 . Toiidukink®BoE:wrrk cmamse s saaMBN B3 s R AP R0 AR vy
52 95636 1,2,4-Trimethylbenzene ug/m3 » 9200U
53 98066 Tert-Butylbenzene ug/m3 92000
54 108678 1,3,5-Trimethylbenzene ug/m3 9200U
55 135988 Sec-Butylbenzene ug/m3 9200U
56 99876 p-Isopropyltoluene , ug/m3 9200U
57 104518 Butylbenzene : ug/m3 9200U
58 96128 DBCP ug/m3 9200U
59 87616 1,2,3-Trichlorobenzene ug/m3 9200U
60 98828 1Isopropylbenzene (Cumene) ug/m3 9200U
61 103651 BENZENE, PROPYL- ug/m3 9200U
63 541731 1,3-Dichlorobenzene ug/m3 9200U
64 106467 1,4-Dichlorobenzene ug/m3 9200V
65 95501 1,2-Dichlorobenzene ug/m3 9200U
66 120821 1,2,4-Trichlorobenzene ug/m3 9200U
67 91203 Naphthalene ug/m3 9200U
68 87683 Hexachlorobutadiene ua/m3 9200U
fisffo
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" 8~NOV-90 Wwashington State Department of Ecology Page 6
*** [ab Analysis Report **x*

i1.ansaction #: 11079901 Seq #: 05 (52) Tent Ident - VOA Scan {(GCHMS)
Proj Code : DOE-633C MONTEREY APARTMENTS SITE PE # : JS5KI15
¢ :mple 'No.: 90 298025 Alternate Keys:
Samp Matrix: (60) Air Se35 ll\s_ Units: (93) ug/m3 $Slds:
.+ Code: ( ) Unspecifed Peaks Total:
tute Extracted: Date Analyzed: 901107 # Days to Ext/Anal: 0/111
i "ne Par # Parameter Description Units : Value
1 -300013 UNKNOWN HYDROCARBON (TOTAL) ug/m3 1.5E7NJ GW
2 624839 1Isocyanic Acid, Methyl Ester ug/m3 2.E6NJ
3 1630940 CYCLOPROPANE, 1,1-DIMETHYL- ug/m3 2.4E6NJ S
4 109682 2-PENTENE ' ug/m3 4.486N3 (3
5 5618622 HYDROXYLAMINE, O-(2-METHYLPR ug/m3 650000NJ
6 79298 BUTANE, 2,3-DIMETHYL- ug/m3 5.3E6NJ (Z;
7 16747254 HEXANE, 2,2,3-TRIMETHYL- . ug/m3 3.6E6NJT3/
8 763291 1-PENTENE, 2-METHYL- ug/m3 760000NJ
9 96140 PENTANE, 3-METHYL- ug/m3 3.2E6NJ
0 616126 2-PENTENE, 3-METHYL-, (E)- ug/m3 530,000NJ
-1 592438 2-HEXENE ug/m3 800000NJ
12 691383 2-PENTENE, 4-METHYL-, (2Z2)- ug/m3 760000NJ
~3 616126 2-PENTENE, 3-METHYL-, (E)- ug/m3 400000NJ
.4 7642093 3-HEXENE, (2)- ug/m3 310000NJ
15 1115088 1,4-PENTADIENE, 3-METHYL- ug/m3 SOOQOONJ/.
16 594821 BUTANE, 2,2,3,3-TETRAMETHYL- ug/m3 2.2E6NJ ¢>
.7 108872 CYCLOHEXANE, METHYL- ug/m3 610,000NJ
-8 584941 Hexane, 2,3-Dimethyl- ug/m3 370000NJ
19 921471 HEXANE, 2,3,4-TRIMETHYL- ug/m3 380,000NJ
20 108087 PENTANE, 2,4-DIMETHYL- ug/m3 270000NJ
2! 921471 HEXANE, 2,3,4-TRIMETHYL- ug,/m3 190000NJ
22 611143 BENZENE, 1-ETHYL-2-METHYL- ug/m3 46000NJ
23 526738 BENZENE, 1,2,3-TRIMETHYL- ug/m3 %400NJ

“cygo k

Gt

recycled paper ceolugy and environment



8-NOV-90 Washington State Department of Ecology Page 12
_ ***%* Lab Analysis Report **=*
Transaction #: 11079902 Seq #: 06 (55) Air Toxics Volatiles
Proj Code DOE-633C MONTEREY APARTMENTS SITE PE & J5K15
Sample No.: 90 298026 Alternate Keys:

‘ : . SR e : '
Samp Matrix: (60) Air Units: (93) ug/m3 $Slds:
QA Code: ( ) Unspecifed Peaks Total:
Date Extracted: Date Analyzed: 900727 # Days to Ext/Anal: 0/
Line - Par # Parameter Description Units value

1 74873 Chloromethane ug/m3 2000
5 74839 Bromomethane ug/m3 200U
6 75014 vinyl Chloride ug/m3 200U
7 75003 Chloroethane ug/m3 200U
8 75694 Trichlorofluoromethane ug/m3 200U
9 75092 Methylene Chloride ug/m3 200U
10 67641 Acetone ug/m3 2000
11 75150 Carbon Disulfide ug/m3 20003
12 75354 1,1-Dichloroethene ug,/m3 200U
13 75343 1,1-Dichloroethane ug/m3 200U
14 156605 trans-1,2-Dichloroethene ug/m3 200U
15 156592 Cis-1l,2-Dichloroethene ug/m3 200U
16 590207 2,2-Dichloropropane ug/m3 200U
17 74975 Bromochloromethane ug/m3 200U
18 67663 Chloroform ug/m3 200U
19 107062 1.2-Dichloroethane ug/m3 200U
21 78933 2-Butanone ug/m3 200U
22 71556 1,1,1-Trichloroethane ug/m3 200U
23 56235 Carbon Tetrachloride ug/m3 200U
24 563586 1,l1-Dichloropropene ug/m3 200U '{“F°
26 75274 Bromodichloromethane ug/m3 200U
27 78875 1,2-Dichloropropane ug/m3 200U
28 74953 Dibromomethane ug/m3 200U
29 10061026 trans-1,3-Dichloropropene ug/m3 200U
30 79016 Trichloroethene ug/m3 200U
31 124481 Dibromochloromethane ug/m3 200U
32 106934 1,2-Dibromoethane (EDB) ug/m3 200U
33 79005 1,1,2-Trichloroethane ug/m3 200U
34 142289 1,3-Dichlotopropane ug/m3 200U
35 71432 e DD N DO PR o SRt A AT Vi b
36 10061015 cis-1,3-Dichloropropene ug/m3 200U
37 75252 Bromoform ug/m3 200U
38 591786 2-Hexanone ug/m3 200U
39 108101 4-Methyl-2-Pentanone ug/m3 200U
40 127184 Tetrachloroethene ug/m3 200U
41 79345 ETHANE, 1,1,2,2-TETRACHLORO- ug/m3 200U
42 630206 Ethane, 1,1,1,2-Tetrachloro- ug/m3 200U
43 108883 Toluene ug/m3 200U
44 108907 Chlorobenzene ug/m3 2000
45 100414 BENZENE, ETHYL- ug/m3 200U
46 100425 BENZENE, ETHENYL-(STYRENE) ug/m3 200U
47 108861 Bromobenzene ug/m3 200U
48 96184 1,2,3-Trichloropropane ug/m3 200U
49 95498 2-Chlorotoluene- ug/m3 200U
50 106434 4-Chlorotoluene ug/m3 200U

(continued on next page)
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. Sample No.:

Line

Washington State Department of Ecology _ Page
*** Lab Analysis Report **=*

ransaction #: 11079902 Seq #: 06 (55) Air Toxics Volatiles
90 298026 (continued from preQious page)
S EDL <on,
Par ¢ Parameter Description "Units Value
95476  TOLMEAXPLONERr e U TNIRE AR I s s 355 9.0« «
95636 1,2,4-Trimethylbenzene ug/m3 200U
98066 Tert Butylbenzene ug/m3 2000

135988 Sec Butylbenzene ug/m3 200U
99876 p-Isopropyltoluene ug/m3 200U
104518 Butylbenzene ug/m3 200U
96128 DBCP ug/m3 200U
87616 1,2,3-Trichlorobenzene ug/m3 200U
98828 mw A RS A S .
103651 RENAENMEDRROBEHNE- i Hm e TG A I arrmasB B I
541731 1,3-Dichlorobenzene ug/m3 i 200U
106467 1,4-Dichlorobenzene ug,/m3 2000
95501 1,2-Dichlorobenzene ug/m3 200U
120821 1,2,4-Trichlorobenzene ug/m3 2000
91203 Naphthalene ug/m3 200U
87683 Hexachlorobutadiene ug/m3 200U
Vif 6] qo
}

recycled paper ccology and environment
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8-NOV-90 Washington State Department of Ecology Page 7

*** Lab Analysis Report **x*

Transaction #: 11079901 Seq #: 06 (52) Tent Ident - VOA Scan
Proj Code : DOE-633C MONTEREY APARTMENTS SITE PE # :
Sample No.: 90 298026 Alternate Keys:r
Samp Matrix: (60) Air igt;ﬁjé: Ti<s Units: (93) ug/m3 $Slds:
QA Code: ( ) Unspecifed Peaks Totalr
Date Extracted: Date Analyzed: 901107 ¥ Days to Ext/Anal:
Line Par # Parameter Description Units Value
1 -300013 UNKNOWN HYDROCARBON (TOTAL) ug/m3 54003
2 1630940 CYCLOPROPANE, 1,1-DIMETHYL- ug/m3 2,1 00NJ D
3 109682 2-PENTENE ug/m3 L200NJ (5
4 589344 HEXANE, 3-METHYL- ug/m3 8,700NJ C
5 16747254 HEXANE, 2,2,3-TRIMETHYL- ug,/m3 3400NJ 24
6 96140 PENTANE, 3-METHYL- ug/m3 3,400NJ (B
7 -300012 NUMEROUS UNKNOWN HYDROCARBON ug/m3 IJQONJ(Z\
8 108872 CYCLOHEXANE, METHYL- ug/m3 * 1600NJ (7
9 584941 Hexane, 2,3-Dimethyl- ug/m3 1,000NJ
10 921471 HEXANE, 2,3,4-TRIMETHYL- ug/m3 980NJ
11 611143 BENZENE, 1-ETHYL-2-METHYL- ug/m3 470NJ
sie]q0

(GCMS)
J5K15

|

0/111
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8-NOV-90 Washington State Department of Ecology Page 14
*** Lab Analysis Report **=*

" ransaction #: 11079902 Seq #: 07 (55) Air Toxics Volatiles

Proj Code : DOE-633C MONTEREY APARTMENTS SITE PE # : J5K15
' wmple’No.: 90 298027 Alternate Keys:
Samp Matrix: (60) Air ‘16‘57‘ Units: (93) ug/m3 $Slds:
{ v Code: ( ) Unspecifed Amgles|” s4=pLe . ' Peaks Total:
I 1'te Extracted: Date Analyzed: 900727 # Days to Ext/Anal: 0/ 9
I'ine Par Parameter Description Units Value
1 - 74873 Chloromethane ug/m3 13U
5 74839 Bromomethane ug/m3 13u
6 75014 vinyl Chloride : ug/m3 13U
7 75003 Chloroethane ug/m3 13u
8 © 75694 Trichlorofluocromethane ug/m3 130
9 75092 Methylene Chloride ug/m3 13U
.0 67641 Acetone ug/m3 13u
.1 75150 Carbon Disulfide ug/m3 1303
12 75354 1,1-Dichloroethene ug/m3 13U
13. 75343 1,1-Dichloroethane ug/m3 13U
.4 156605 trans-1,2-Dichloroethene ug/m3 ’ 13v
<5 156592 <cCis-1,2-Dichloroethene ug/m3 - 130
16 590207 2,2-Dichloropropane ug/m3 v 130
W7 74975 Bromochloromethane ug/m3 13U
.8 67663 Chloroform ug/m3 13u
19 107062 1,2-Dichloroethane ug/m3 13U
21 78933 2-Butanone ug/m3 13U
22 71556 1,1,1-Trichloroethane ug/m3 13U
23 56235 Carbon Tetrachloride ug/m3 13vu ”ﬁ"°
24 563586 1,l1-Dichloropropene . ug/m3 13U
26 75274 Bromodichloromethane ug/m3 13U
27 78875 1,2-Dichloropropane ug/m3 13vu
28 74953 Dibromomethane ug/m3 13U
29 10061026 trans-1,3-Dichloropropene ug/m3 13u
30 79016 Trichloroethene ug/m3 13u0
31 124481 Dibromochloromethane ug/m3 13y
32 106934 1,2-Dibromoethane (EDB) " ug/m3 . 13U
33 79005 1,1,2-Tricaloroethane ug/m3 13u
34 142289 1,3-Dichlosopropane ug/m3 13U
1S 71432 Benzene ug/m3 13U
36 10061015 cis-1,3-Dichloropropene ug/m3 13U
37 75252 Bromoform ug/m3 13u
38 591786 2-Hexanone ug/m3 13u
19 108101 4-Methyl-2-Pentanone ug/m3 13U
40 127184 Tetrachloroethene , ug/m3 13v
41 79345 ETHANE, 1,1,2,2-TETRACHLORO- ug/m3 13u
12 630206 Ethane, 1,1,1,2-Tetrachloro- ug/m3 13v
13 108883 Toluene ug/m3 13vu
44 108907 Chlorobenzene ug/m3 13u
15 ' 100414 BENZENE, ETHYL- ug/m3 13u
16 100425 BENZENE, ETHENYL-(STYRENE) ug/m3 _ 13v
47 108861 Bromobenzene : ug/m3 13U
48 96184 1,2,3-Trichloropropane ug/m3 13U
19 9 5&”|ed pdreChlorotoluene ug/m3 ceotogy nnd e B men

30 106434 4-Chlorotoluene ug/m3 13u
(continued on next page) :



8- NOV-90 washington .:ate Department of Ecology Page 15 |
**% Lab Analysis Report ***

Transaction #: 11079902 Seq #: 07 (55) Air Toxics Volatiles,
Sample No.: 90 298027 (continued from previous page)
S 6'_7 <O .

L AMBicasT Stmp e :
Line Par # Parameter Description Units Value

51 95476 Total Xylenes ug/m3 13U

52 95636 1,2,4-Trimethylbenzene ug/m3 13U

53 98066 Tert-Butylbenzene ug/m3 13U

54 108678 1,3,5-Trimethylbenzene ug/m3 13U

55 135988 Sec-Butylbenzene ug/m3 13U

56 99876 p-Isopropyltoluene ug,/m3 13U

57 104518 Butylbenzene ug/m3 13U

58 96128 DBCP ug/m3 13U

59 87616 1,2,3-Trichlorobenzene ug/m3 -130

60 98828 1Isopropylbenzene (Cumene) ug/m3 13vu

61 103651 BENZENE, PROPYL~- ug/m3 13U

63 541731 1,3-Dichlorobenzene ug/m3 13U

64 106467 1,4-Dichlorobenzene ug/m3 13vu

65 95501 1,2-Dichlorobenzene ug/m3 13v

66 120821 1,2,4-Trichlorobenzene ug/m3 13U

67 91203 Naphthalene ug/m3 13U

68 87683 Hexachlorobutadiene ug/m3 13U :
69 -762492 Surrog: l-Bromo-2-Fluoroetha % Recov 128 (Surr) PR
‘70 -200004 Surrog: D8-Toluene % Recov 94 (Surrc) PR
71 -200003 Surrog: 1,4-Bromofluorobenze % Recov 96 (Surr) PR

.72 -200002 Surrog: D4-1,2-Dichloroethan % Recov 154 ({Surr) PR

fe f6/40

o i



8-NOV-S0

Washington State Department of Ecology Page 8

*** Lab Analysis Report *#*x

-ransaction #: 11079901 Seqg #: 07 (52) Tent Ident - VOA Scan (GCMS)
Proj Code :‘DOE—633C MONTEREY APARTMENTS SITE PE & J5K15
ample No.: 90 298027 Alternate Keys:
. SG&F7 Tid
Samp Matrix: (60) Air “‘G: 4"~TSL+:Q Units: (93) ug/m3 %$Slds:
A Code: ( ) Unspecifed - _ Peaks Total:
-ate Extracted: Date Analyzed: 901107 # Days to Ext/Anal: 0/112
ine Par # Parameter Description Units value
1 624839 1Isocyanic Acid, Methyl Ester ug/m3 57NJ
2 19411655 HYDROXYLAMINE, O-(3-METHYLBU ug/m3 170NJ
3 42474442 DISULFIDE, METHYL (METHYLTHI ug/m3 78NJ
4 -300013 UNKNOWN HYDROCARBON (TOTAL) ug/m3 220NJ

recycled paper ceology and environment '
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HYDROCARBON IDENTIFICATION REPORT

recycled paper ccology and enviconment



[

STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

" Post Office Box 307 e Manchester, Washington 983530346 e (206) 895-4740 BEPT. CF ECOLOGY

August 13, 1990

TO: David South '
FROM: Bob Carrell 422::
SUBJECT: Monterey Apartments Project: Hydrocarbon Analysis on

90298020 and 90298028

Both these samples contained gasoline; however, 90298020's gasoline was
only slightly weathered and this sample also contains #2 diesel oil.
Sample 90298028 has extremely weathered gasoline with no other
hydrocarbon mixtures. This indicates that given the same weathering
conditions, sample 90298028 is an older spill than 90298020.

It should be possible to determine which source is responsible for the
Monterey Apartments problem by acquiring a groundwater/product sample
from that site. This, of course, assumes that one source is responsible
for the problem.

In any event, there appears to be at least two, if not three, tanks
leaking into the groundwater (i.e., gasoline and #2 diesel). Attached
with this memo you will find the copies of the field sample data sheets
and chromatograms. :

BC:mb
Attachments

ce: Bill Kammin

recycled paper ccalogy and environment

D 3



1 1
nterface 5] I.2-2 i Scale: 25 Mv _
1298028 2ul/2000m  Frocessed: OB-0Z-1990 10:3295:21,. segment 4., cycle 4
AW DATA SAVED IN FILE X:AZ14X4.FTS

- - - - EXTERNMNSL STaMNDarRrRD TaBLE 3 M
EHNRREXRAEEARFAFXANR OB—O2—1990 102930 Varaion Sel  %8E8%%5% %55 %5545 % %% %% % %
¢« Sample Name: 20298028 2ul/20G00m Data File: X:AJZ14X4 *
¢ Date: 08-02-1990 10:25:22 Method: HCAREB-ID 08-02-19%0 08:127:55 # 121 =»
v Interface: 5 Cvcle#: 4 Oparator B.C Channel#: O Vial#: N.A. *
+ Etarting Feak Width: = Threshold: 5 Area Threshold: 100 : *
UL A 2 S S S T R T e Ly e e TSR EI I TSN I T LI SIS S
 Instrument Type: HFS8%0A Column Type: DBS .25MM .25 FILM *
€ Solvent Description: HELIUM _ *
« Conditioms: OSOC,HOLD 2 MIN; 1SC/MIN TO I20C:; HOLD 8 MIN : *
' Decyelsd 88pP¢ 12 Detector 1:i ¢fED und eaviconment *
¢ Misc. Information: HYDROCAREONS ' *

€363 36 I 6K I NN I KNI 6N T 6T 696 I 636 I W IR



+
L.MouUNt 1n)ecteds: 1. ’ Dilution 4actor: 1. o

zamFrle Weight: 1.¢C 3G
AK RET FEAR COMCENTRATION 1n NORMALIZED AREA/ REF % DELTA
M TIME NAME AREA CONC AREA HEIGHT HEIGHT BL FEAK RET TIME CONC/ AREA
1 Tt TTIS ome ;oL s ‘o= & i
v nesan 17747 :
3 3 0.8413% 5534
I G RS 4 3
S HEX .5 2
g & = c.oides 39Tz 3322 8.7 O
? &.17 04 1.995%% 13129 3424 l.Be 2
13 4,2 £804,.7900 1.0345% 4895 3394 1.9 2
‘f 4.2 19352. 4933 2.9420% 19333 7336 2.6 2
2 4,310 47681.8520 7.2484% 47682 9222 . 2
13 4470 14681. 6463 2.2319% 14682 J6il 4.1 2
14 4,320 Bb&a2, 37064 1.21869% Bab2 3663 2.4 2 s
T N 132,723 1.9782% 13613 I73E 352
5 4.6k {0, o) 855 0
N Nt T s s i
§ 4,955 10798, 163 1.6415% 15778 el 02
? 3,013 . 13292.7754 2.0208% 13293 IB48 3.3 2
20 9,100 O-XYLENE 5, 0000 0, 00007 12833 387G 332 {
71 S5.1aS nLE (0, 0000 Q. 0000% 19575 I0da T8 2 ] i . HIE+GO
2 5.5 . : 10087.9180 1.9336% 1088 2126 4.7 2 1L GUODE+GE
4 5.480 18795. 4016 2.8573% 18796  4a01 4.1 2 1 GO0E+H)
35 S5.640 41233.8980 6.2684% 41234 B985 d.e 2 1. Q000E+05
& 5.750 . 14309.3535 2.1753% 14309 3/ 402 1, OG00E+00
7 3.840 1669.9387 0,9979% 3670 1193 3.1 2 1, GOOOE+O0
B 5.939 5218.6597 0.7933% 5219 223 A3 2 1 GO00E+30
9 6,000 12346, 4307 1.B76%% 12346 o641 2,22 1 O00E+OD
0 6.020 9843.2968 1.49467% 2843 578G 1.7 2 1, QOOGE+O
51 6,055 TRIMETHYLEENZENE 0, 0000 0.0000% 16972 5888 2.9 2 0 1634 G, QDOGEHQ0
12 6,145 7187.387¢9 1.0927% 7188 364t 2.0 2 1L OO0GE+0)
I 8.210 1691B.5144 1.6398% {0919 2638 4.1 2 { C00E+O0
S3 8.330 10299, 0eed 1.9637% 10299 307 243 1. GIGGEHGO
37 £.485 METHYLETHYLBENZENE 00000 0, 00007 9993 6944 1.4 1 0 0 {1, DOOUEHOG
8 6703 9750.3008 1.4822% 9730 2961 .82 {UOGOE+ID
G 6,825 18048, 9004 2.7438% 18049 8826 2.0 2 1. (00OE+D0
41 &.573 227767227 346187 2211 8212 2.82 1L Q0RO
2 6.980 8095, 2002 1.2306% 8093 3161 2.6 2 1. QUOOE+T
3 7.040 13592.63% 2.0664% 13593 W4T 1.9 2 1. QOOE+DI
«4  7.170 42463,9004 0.6482% 4264 2913 1.7 2 1. GO0E+OD
45  7.200 6003, 7002 0.9130% 006 1928 .12 1. QOOOE+00
6 7,265 2480, 3000 0.5291% 3480 1934 1.8 2 1, QGOE+O0
7 7.340 15016.2002 2.26828% 15016 U 4,312 1, GHOCE+)O
48 7.430 4099, 6001 0.9273% 6100 1394 1.7 2 1. (00E+G0
¢ 7.979 - 8392.9433 1.2759% 8393 3629 2.3 2 1 GOOGE+OG
1 7.650 9682.0879 1.4719% 9682 3047 122 1. GO00E+O0
32 7.6%0 7684.3081 1.1682% 14684 3435 2.212 1 HO0OE+DD
S%  7.780 nCil 0.0000 0, 0000% 345 1882 1.8 2 0 O . 0000E+00
& 7.920 1678.3374 0.2552%4 1679 1462 1.12 l.ODOOEfQG
J7  8.015 8717.7002 1.32531 8718 2747 .22 1, 0000E+00
%8 8.109 6773.4004 1.0297% 773 295 232 1. 0000E+00
8.220 ' 13076.0908 1.9678% {3076 S0 422 1. 0000E400

1. 0000EHIG

(&)
.

<
~

9
0 8.3 3537.0156 0.8417% 3537 1B&S
41  B.380 2521.1204 0. 38334 2521 1431 1.8 2 L. 0000E+00
2 68.415 3576.3083 0.3437% 3576 1896 1.9 2 1. 0000+
3 8.475 recycled pape{3920, 0146 1.9793% 13026 513 292 ceolugy nnd enviconment {, 0000E+00
o4 8.520 6621.3169 1.0066% 6621 2600 252 1. GUOOE+0D)
&5 8.605 6054, 7121 0.9209% 6055 2953 .12 ' 1. 000DE+O0



2L BBl ST TS Loi37dh 7453 313 . Lauuerun
&9 €.880 nC12 0, Q) 0,0000% 14252 4190 I (0363 0.0000E+00
O B.9&S 4401,0352 0 0,80900 401 20%0 . 1. 00G0E+G0

1. OUOUE+OD
1. QOO0E+G0
1. CROONE+30)

L5003 4554.2168 (s, 744407 1874
72 %.080 11411.9297 L 7348% 11412
4 3170 1839.5298 16840 897

TR % T S 5 I B O
e I I
5 T N % R UG I D6 B oS I O

76§13 S424,:713 525 1872 L 00NE)
e Tt 1Zi e caililn 5 EXH Lol L :
e 2645.2575 G 40210 43 1396 02 L OO0GE G0
2 0.3875% 2549 1387 1.82 : 1. Q0E0E+0D
R {iz-13 ; e 444 1B 0 0 ., O000E+00
ECI © 185,713 gga 110 172 _ 1L BOE+G0
53 19,080 nlli3 PR FITiTi? LT E 0 ST CLO0NEHG0
92 10.2t5 16265000 1627 109 1.52 1. QO0E+(0

TOTAL AMOUNT = 637B0S, 3800

FEAKE NOT FOUND IN THIS RN
HAME ADJUSTEDL RET.TIME. REFERENCE FEAK -,
THOLUENE ' I T M+F-XYLENE

nislo G S n-lé
FEOFRENGID CiZ-t4 ' T, T nCid
noléa Lo, w0 nclé
[SOFRENOID C14-15 11.57 NnClé
nzlS 11.%1 nClé
nla 12,77 nCi&

C18 ISOFRENDID 12,21 nClé
nC17 S.&E2 nCls
FRISTANE 13. &8 nclé
nz18 . 14.41 nCls
FHYTANE 14.50 nClé
ncie 15.1% nCié
S nC20G 15.88 nClé
nC21 14,94 nCl&
nC22 . 17.21 ' nClé
nC23 17.E64 nCié&
nC2 18. 44 nCls
nIDZES 15,02 niCls
nbzé 15.358 nClé

5ROUF MUMBER GROUF AMOUNT GROUF FERCENT



2nd hsiaghts stored in: X:4Z1d:24.0TE

121454, 7TE  Printed on CE —15%0 at

D20 wmin. Stor times O min,
HZBC v High VYalue: 199ZZ wv =

M_

T3 5 s

/ Zx -3.78
L " _
——c- 1R - .
——r—— 00 _4.31

\

: Tl
ETHYL ,\ —— -4 .46 s _nn

- YLE —_—————4.99

-5.64

nC12

[SOPRE

ndfgyc ed paper ) : . ccolugy and environment
N . .

{18 I
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I i |
1.'
lh'll ‘l ” L [
) i i 1 i LIl 4
nterftace 31 3,2-28 Min Scale: 25 Mv
Z2F80E0 Zul/Z000m  Frocessed: OB-02-19%0 07:44:3Z, segment I, cycle 3
AW DATA SAVED IN FILE X:A214X35.FTS

T T T T T

- - - - EXTERNAOL STaNDAaRD TaibELlLE FE - - -
HERFRX XXX AAREZXAR¥SE OB=-OF-1990C (Z:44:41 Varsion S.l  #%%%56%5 %% %856 % %% %% %%
_Sample Name: 098020 Zul/2000m Data File: X:AZ214X3 *

Date: 08-02-1990 09:44:33 Method: HCARB-ID 0B8-02-1990 08:27:55 # 121 *

Intetface: 5 Cycle#: = Opetrator B.C Channel#: O Vial#: N.A. *

Starting Feak Width: 3 Threshold: S Area Threshold: 100 -

ST LTS Rl I R e T Y . T R T R Y Y R s s X

Instrument Type: HFS890A Column Type: DBS .25MM .23 FILM *

Solvent Description: HELIUM ' RS *

Conditions: OSOCL,HOLD 2 MIN: 1SC/MIN TO 3I20C; HOLD 8 MIN , *

D@qydldpéﬂnr s DEtECth‘. 1z (‘Fh!ip and environment %
Misc. Information: HYDROCAREONS . e *

******************************4*****4****-(-******************************** )



.

2924, 6953

-wmunt 1nagectsd: 1. G Dilution +tactor: 1.
mample Weignt: L.C ]
- K RET FEAK CONCENTRATION 1n NORMAL TZED AREA/ REF % LELTA
M TIME NAME AREA CONC AREA  HEIGHT HEIGHT BL FEAK RET TIHE CUMC/AREA
T dead I.I7470 Grcy ST 5 ;-' 3
T 4,363 2.376 7022 4.8 2
: /4_@‘0 ETHYL EFNZE_N ’L Z.J i {2, DO 17427 J.4 2 G 2150
co [ RTIOMIE-RALERT - T Y e ¥ Sh iz i 210
i3 ( 30105 O-XYLERE Ay d ! 3 .01 ] Fel
SRR £ . ; s :
50340 T~ J s 1 3187 0% 32 H
3.640 \vw\\;, A3 “’4 546270 1.4739% 4355 1024 432 1, GOOCE+00
21 5.945 e 4885, 6104 1.6336% 4886 2267 2,22 1L OGO0E+D
7 6.050 TRIMETHYLBENZENE 0. 0000 0.0000% 40120 12993 3.12 ] 0 3. GOOOE+(T
: 6.140 18941.6582 6.4110% 18942 7119 2.72 1. QUOOE+HGO
w4 6300 16627, 1113 3.3938% 10027 3940 2.2 1 uO(Jl’lE+l)(J
23 4.4B5 METHYLETHYLBENIENE 0.0000 G, 0000% 44328  iB114 2,592 ] (1IN
e 7 G.677304 2001 839 2.4 2
6. E74 s §.9:¢6% 14544 S523% .6 2
R : %, PO 232 222
TS0 B273.6362 8ve 3194 6 2
7.225 9704.9497 9703 4396 2,22
3§ 370 3090, 4106 5090 2699 1.9 2 OUUOE*“U
B I PA Y] 16642,.9512 16543 5389 312 ;.!.!uut.E*uU
7.430 3040, 3096 1. 7060% 3040 2658 1.92 1. DOODE+G0
v  1.330 59529, 0425 1,.8714% 3529 3150 1.8 2 1. OUOCE+O0
37 1.979 © 5423,2402 1.83621 9425 1325 1.6 2 1. 0000E+G0
7.433 9355, 8906 32343 9556 = 4548 2.1 2 1. GO0GE+00
7.695 09, 6543 2.0633% 8097 2965 2,12 1. O000E+)0
40 7,780 nCit 0, 0000 0. 0000% 9871 5366 1.82 ¢ ] 0, DO00E+00
A 7.840 1813.5024 0,6138% 1614 894 2.0 2 1. OG00E+))
. 1.875 1789,1204 0. 6036% 1789 895 2.0 2 1 GO00E+00
4 7.920 3576.0610 1.2104% D76 1656 2.22 1. 0000E+00
44 7.995 1830.7164 0.6196% 1831 839 2212 1. 0GO0E+CG
8.033 9889, 6094 1.9924% 3890 2953 2.02 1. GODCE+00
§.0%0 7278.5864 2.4635% 7279 3783 1.9 2 1, DOO0E+OG
4%  B.265 3399, 4302 1, 1506% 1399 1228 2.5 2 1. 0000E+00
T B33 B763.2773 2.96B1% 8769 333U 2.6 2 1. GOOGE+OG
8.465 12743.8943 4.3140% 12746 4463 2.82 1. GO0RE+O0
2 B33 6192.7407 2.0960% 6193 1737 3.6 2 1. OG0B0
% B.e0S 5326.9219 1.8030% 3327 2404 2.22 1. Q000E+00G
8.710 1768.8348 0.60954 1789 1010 1.8 2 1. 0000E+0C
-~ 8.825 3267.9143 1,1061% 3248 1568 2.12 1. 0000E+04
36 B8.875 nC12 0.0000 0.0000% 7357 3948 1.9 2 0 0 0, QOOOE+)0
8.923 ' 9603, 4754 3. 2911% 92605 6079 1.6 2 1. 0000E+0D
8.970 3900. 8208 1.1849% 3501 1727 2,02 1. 0000E+00
3% 9.009 3158, 8420 1,0691% 3198 2112 1.5 2 1., GODOE+GD
o 9.089 43164, 6673 1. 46107 4317 1823 2.4 2 1 0000E+G0
9.420 42722.3457 1.4291% 4222 1522 2.82 1, DOOOE+00
e/ 9.513 2836, 6899 0.9601% 2837 1065 2.7 2 1. 0000E+G0
8 9,575 2853, 4805 0.9679% 2865 1508 1.9 2 1.0000E+00
9.610 2139.3704 0.7241% 2139 1113 1.92 1.0000E+HX0
- 9.710 ISOPRENODID C12-13 0. 0000 0, 0000% 4122 1945 2.12 0 0 0. 0000E+00
72 9.760 2994.6472 0.8782% 2375 1324 2.02 1. 0000E+00
9.885 1871.7047 0,6335% 1872 856 2.22 1.0000E+00
9.935 1502. 6884 0.5086% 1503 87e 1.7 2 1. 0000E+00
76 9.985 nCi3 0.0000 0.0000% 8946 6128 1.4 2 0 0 0. 00U0E+00
77 10.080 6218, 8364 2.1048% 6219 2036 312 1.0000E+00
10.270 recycled papeg424, 2532 0.8205L 2424 1497 1.4 2 ecolugy and enviconment, QO00E+)0
a1 10,310 3156.2510 1.06832 3196 - 1329 2,42 1. 0000E+00
3 10.490 0., 9899% 2923 1514 1.92 1, 00DDEHOD



87  1e.733 ISOFREMOID Lic-14 4. 0000 S0k 2495 1973 i.12 ] v e WUUUE T
2% 10.975 nCl4 0. GO0 0 DO0% 7983  &030 1,32 0 (. GOODEHHD
93 11.1%0 1710.7301 (3.9790% 1711 7683 2.2 1 1. GO00EHG
95 11.340 3031,3843 [.G2614 3032 1746 1.7 2 1. DOGOE+OG
6 11.379 2080, 0830 0. 7040% 2080 1391 1.9 2 1. DGOUEHIO
§7 11.423 2235, 1501 0.7563% 2233 B4 2.6 2 1, OON0EHDD
g 11.4°% 1742, 0157 145 cog 1,92 1 SE )
109 deav.o nlll Ual i Lot ERIN 8243 1.3 2 g '.;! s
16 11.965 1709, 0110 0.5784% 1709 615 2.82 1. 00O0E+00
12320 3004, 40462 1.0169% 3004 1151 2.6 2 1. GOUDE+0D
IR MP L 2344, 1084 0,7934% 4 1187 2.0 2 1. O00CEH)D
13 AT 4G 312 iJ. §299% 2432 691 .52 1, QOGOEHG
119 12.533 1TITL4R0T AN 1777 g28 .12 L mOGE+HH)
118 12.773 nCi6 . 0000 0. 0000% 4105 4917 {.22 0 0 0. QUO0E+GO
124 13,190 €18 ISOPRENOID (1, GO0 0. 0000% 3560 1999 1.8 2 0 - 1513 0. 0000E+O0
129 13.403 aC17 0. 0000 0.0000% 3372 4020 1.3 2 0 -.1101 0. 0000E+00
130 13,640 FRISTANE 0.0000 0. 0000% 4450 30370 1.5 2 0 -. 1462 0. COO0E+(D
139 14.330 nCiB G000 0 0.0000% A 2544 1.53°2 -0 - 1387 0, OGO0E+0
143 14.475 PHYTANE 0, Q0G0 {1, O00G%, 2376 1616 1.6 2 0 - 1917 0. 0000E+00
142 15,140 nli9 0, 000 1, 000067 2270 1623 1,42 v - 1319 0. OOODE+HG
TOTAL MMOUNT = 2254575500

FEAKS NOT FOUND IN THIS RUN

RAME ADJUSTED RET.TIME. REFERENCE FEAK
neg S.16a M+F—XYLENE
no10 .53 nClé

nC20 15.88 nClé

nCZ1 16.56 nClé

nCzZ2 17.21 nClé

nCIZ3 17.84 , nCié

nC24 1S. 44 nC1lé

NnC2S 12.02 nCls

nC26 19.58 nCié

GROUF NUMBER GROUF AMOUNT GROUF FERCENT
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*m l . A_._“_.-W""_F'A.—A-—‘_
N T T 1 T T LI L

- interface 51 Z.2-28 Min Scale: 25 Mv

¢ as0line 2350ng Frocessed: 08-02-1920 08:5%2:12. segment 2, cvcle
RAW DATA SAVED IN FILE X:AR14XZ.FTS

I ’
H |

I R

g

i LI | 1 ¥ 1 ! ¥ ¥ 1 1 1 J 1

s e - - EXTERMNMAL STanNnDarRD TabELlLE Eadieaaie s ot o ol o 2

FAXRARRAAAAXRKARFERF OB—02—1990 OB:59:20 Varsion 5.1 FFXEFEREERFEFERFEEERER
* Sample Name: gasoline 250ng Data File: X:AZR14XZ *
: Date: 0B-0G2Z-1990 08:59:13 Method: HCARB-ID 0B8-02-1990 08:27:55 # 121 #*

Interfacs: S Cycle#: =2 Operator B.C Channel#: G Vial#: N.A. *
* Starting Fealk Width: = Threshold: S Area Threshold: 100 *
AR R LR SR 2T e T L S R R R R R R R R T R T
i Instrument Type: HFSB0A Column Type: DBS .25MM .23 FILM *
* _ Solvent Description: HELIUM ) *
# Conditions: OSOC,HOLD 2 MIN; 1SC/MIN TO 3I20C:; HOLD 8 MIN *
3 Decyeagd baper Oz Detector 1z «@ED cud enviconment ¥*
A Misc. Information: HYDROCARBONS . : *

***************************************************************‘**********-'k-h'-



recycled paper

ceology and enviconment

OUNT 1M I8cCtess Lo Dilution ftactor: 1.0G
“la Weight 1.7 G :
TTAK RET FEAK CONCEMTRATION in NORMAL I ZED AREA/ REF % DELTA
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18 ISOFPRENOID 13.2 nC1lé
A7 Z.62 ncClé
(ISTANE 13.68 nClé
1B ‘ 14.41 nClé
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12 1S5.16 nClé
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21 16.56 nCléa
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c24 18.44 nClé
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26 19.38 nClé
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: GLFT. OF ECGLGGY.
WASHINGTON STATE DEPARTMENT OF ECOLOGY 4
MANCHESTER ENVIRONMENTAL LABORATORY

P.O. Box 307, Manchester, WA 98353
DATA REVIEW

August 23, 1990
PROJECT: Monterey Apartments
SAMPLE NO: 298028 A ICP Scan, 0il

LABORATORY:  Sound 1l
4630 P Highway
Fife, 98424

By: Craij ith, Chemist
 Metals

Holding time: Analyses for all parameters were performed within the
holding time limits,

Reagent Blank: The method blank showed no amounts of the analytes
above the reporting detection limit.

Matrix Spike: The targeted accuracy of matrix spikes is +/- 25% of
the true value. A matrix spike was not run.

Sample Duplicate: The target limits are +/- 20%, or +/- 1 detection
limit for samples less than 5 times the detection limit.
A duplicate was not run.

Laboratory Control Sahple: The target is a +/- 20% recovery control
limit. A LCS was not run.

Sample Data: The data is acceptable for use. This is an ICP Scan
and the values are approximate. The values may be used as an
indication of the presence of a metal.

The analyte ofinterest was Pb, and the result was a value of 700ppm.

recycled paper eeology and environment



SOUND _ANALYTICAL SERV.J ES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4630 PACIFIC HIGHWAY EAST, SUTTE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047 -

Report To: WA State Dept. of Ecology Date: August 17, 1990

Report On: Analysis of Soil Lab No.: 12590
Page 1 of 2

IDENTIFICATION:

Sample Received on 08-03-90

Project: Monterey Apts. J5K15

Client ID: 298028

_______________________ MW-8 e
ANALYSIS:
< 10 |10 - 50 |50 - 100 pPver 100
ICP METAL_SCAN ppnm ppm ppn ppm
Aluminum <5
Antimony < 5
Arsenic <5
Beryllium " _ <5
Cadmium _ 1 < 5
Chromium . <5
Copper <5
Iron | 17.5
Lead ‘ 707

continued . . . . .

recycled paper i eeolpgy and enviconment .
1 report is issued solely fonhemeo(lhepeuonorcompmytowhomitiuddraued.'!‘hhIaboruotyamepulespomunyonlytonfnaéper}omnceohmlysumacwmmmm

\dustry acceptable practice. in no event shall Sound Analytical Setvices, Inc. or its employees be responsible for consequential or special damages in any kind or in any amount.



SOUND ANALYTICAL SERVICES, INC.

WA State Dept. of Ecology
Page 2 of 2

Lab No. 12590

August 17, 1990

Client ID: 298028

‘ ' < 10 [10 - 50 [50 - 100 Pver 100

ICP METAL SCAN ppm ppm ppm ppmn
Magnesium <5

Manganese <5

Mercury < 0.1

Molybdenum <5

Nickel , - <5

Seleniunm <5

Silica 15

Silver. <5

Thallium ’ <5

Titanium <5

Zinc <5

The values in this analysis are approximate and are intended
to be used only as an indication of the presence of a metal.

*Note - Weight used - 0.6780
*Note - Total Dilution - 35 mls.

STAN P. PALMQUIS

Thilnponiaisluedsolcly(orthemeo(thepmnoreompmytowhomithaddmed.mhbomqwupurupouiwkyonlybnhedmpeﬂomnoeohwylhlnmmwim
industry acceptable practice. In no event shall Sound Analytical Services, Inc. or its employees be responsible for cqmeqmualonpedlldlmp!ln any kind or in any amount.



SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4630 PACIFIC HIGHWAY EAST, SUITE B-14, TACOMA, WASHINGTON 93424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047

Discussion
August 17, 1990
WA State Dept. of Ecology

Lab No. 12590

The sample was digested using SW-846 method 3050.
Mercury was run by cold vapor SW-846 method 7470.

All other metals were analyzed using SW-846 6000 series methods.

recycled paper cealogy and environment



WASHINGTON STATE DEPARTMENT OF ECOLOGY
MANCHESTER ENVIRONMENTAL LABORATORY
P.O. Box 307, Manchester, WA 98353

DATA REVIEW

October 8, 1990

PROJECT: Monterey Apartments

[ =trd

SAMPLE NO: 298020 (MW« = ICP Scan, solvent  Flasias Papy e’

LABORATORY: North Creek Analytical
18939 120th Avénue N.E., Suite 101

Bothell, /WA~ 98011 .
By: Craiqg SG‘ h, Chemist
s
Metals

Holding time: Analyses for all parameters were performed within the
holding time limits.

Reagent Blank: The method blank showed no analyte values above the
reporting detection limit.

Matrix Spike: The targeted accuracy of matrix spikes is +/- 25% of the

true value. A Matrix spike was not run.

Spike Duplicate: The target limits are +/- 20%, or +/- 1 detection
l1imit for samples less than 5 times the detection limit.
A Spike duplicate was not run.

Laboratory Control Sample: The target is a +/- 20% recovery control

limit. AITl values were within the targeted limits.
The data may be used without qualification.

Pb and Ca were found at low levels. No other parameters were
detected above the reporting limit. .

recycled paper . eceology and environment



2NORTH

2= CREEK
=3 ANALYTICAL
18939 120th Avenue N.E., Suite 101 - Bothell, WA 98011
» Phone (206) 481-9200 - FAX (206) 485-2992

Jul 18, 1990

. . aqy roject ID: onterey Apartments : ;
0. Box 307 Sample Descript:  Solvent, #298020 ' Received:  Aug 30, 1990:
. lanchester, WA 98353 Analysis Method: EPA 6010 Analyzed: Sep 17, 1990:

009-0182 Sep 20,

Lab Numb

SEMI-QUANTITATIVE ICP METALS SCAN

_.nalyte Detection Limit Sample Results
mg/L (ppm) mg/L (ppm) .
AlUMINUML....o.cescecececrnnnsae s assssssonesenseeesseseseens 050 e N.D.
ntimony ........................................................................... 0.50 reeivenmeenstersnesensasrensanes N.D.
1.0 e N.D.
050 e N.D.
050 e N.D.

050 e,

JANGANBSE.....ceeterrerrerenresiienesiseresnseesseresssnssesssrsssssesssesss 0.50 rresesneesareras N.D.
Molybdenum ...................... 0.50  ereeneneereneesesassns N.D.
TIOKBL cueacsireanrenrrnerereaessreesecscsessseesssenesersnenssneseneseene e 050 ceesnsesssaeseas N.D
BlENIUML...ceeremererereeereronnansereceesesasnsessssesssnssssemsssmssesnme e 050 erernrnsessssaneanes N.D
SHIVEE .ttt esreecesteseeeeaeaeeseseraenssessesssssenn e eeee s s 0.50 s sasesanne N.D.
THAIUML e seeceesesecsssassstssesssesesesesee s e esen 050 e N.D
M iiistiietesiesenecsnnereeentrorassnssssesersesssrssneesansssessssnssnsnssanesses 0.50 e rcersssenesons N.D
ANAAIUM.cceeeeeriereenreniiieisesrressessssessssersssorsossessesesesesseees 050  ereeeeesenseseseens N.D
ZINCu.torrrreerrenersesecseresssiesssessessssssssssesessessassmensssssesesesesessen 0.50 eececnerecanesssennens N.D

1alytes reported as N.D. were not present above the stated limit of detection.

"ORTH CREEK ANALYTICAL

f ﬁ Cocanour . .
(‘(‘(Il()g\ llll(l environment

iboratory Director recvcled paper : 90182.D0E <1>



Appendix E

AQUIFER TEST DATA
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AQUIFER TEST DATA AT MVW-6
MONTEREY APARTMENTS SITE

MARCH 1991

Initial Static Water Level (Pre-Test Measurement): 20.93 feet (ft.)
below top of casing (BTOC)

Recovery Test No. 1
Time (minutes) Reading (ft. BTOC)

21.45
21.44
21.43
21.43
21.42
21.42
21.40
21.40
21.39
21.37
21.44
21.42
21.37
21.36
21.35
21.35
21.34
21,33
21.32
21.32
21.31
21.31
21.30
21.29
21.27
21.25
21.22
21.21
21.19
21.18
21.17
21.20
21.24
21.18
21.16
21.15

WRNEFRFOOOWONALULULESEWWLWWNRODNNNNNEE PR REEREEBRBQOOOOO00O0QO0O

il il k== Y>ReoNoleoloReNeololololoNoRoleNoNoNolofloNo oo oo No oo o)
WUAORWULANOR,RWEHREROODAUVWLWFHOODAALWRLRODODOAWVMWLWNEFL, OOO

Note: All data recorded by Hermit 1000B Data Logger/4 Pressure
Transducer. _

E-1
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Recovery Test No. 1 (cont.)

Recovery

Time

WM N R PP
owvwowm~NaULU N
SO0 rrLULUO®OK

Test
Time

0.00
0.00

0.00

0.00
0.01
0.01
0.02
0.02
0.02
0.03
0.03
0.05
0.06
0.08
0.10
0.11
0.13
0.15
0.16

0.18

0.20
0.21
0.23
0.25
0.26
0.28
0.30

0.31

0.33
0.41
0.50
0.58
0.66
0.75
0.83

(minutes)

No. 2
(minutes)

Reading (£t. BTOC)

21.14
21.13
21.12
21.11

21.10

21.09
21.08
21.08
21.04
21.00

Reading

22.37
22.35
22.33
22.31
22.28
22.27
22.25
22.23
22.21
22.20
22.18
1 22.11
22.05
22.00
21.96
21.92
21.88
21.85
21.82
21.79
21.77
21.75
21.73
21.71
21.70
21.68
21.66
21.65
21.63
21.57
21.33
21.48
21.44
21.41
21.38

(ft.

BTOC)

E-2



Final Report
Laboratory Analysis of Selected Parameters

ANALYTICAL
RESOURCES
INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 98109-5187
(206) 621-6490

Matrix: "WATER Project No: ' 64220-C10 (206) 621-7523 (FAX)
. QC Report No: E&E-7965
Data Release Authorized: /) )Mt ffilsy, Date Received: 3/26/91
Report Prepared : April 12, 1991 N
: DATE OF ANALYSIS
Sample Data: 3/27/91_ | 3/27/91 3/28/91 3/27/91 32791 32791
- NITRITE | NITRATE| COLOR |TURBIDITY| BOD |TOTAL COLF
Lab ID Sample Number (mg N/) | (mg N/1) | (Pt-Co units) (NTU) (mg/1) (# /100 ml)
7965 A MW-3 0010y} 0.010d 15 >200 19.5 10 &
7965 B MW-10 0.014 0.243 5 74.0 1.5 180
7965 _C RB-1 =:00100] - 0.010 5t 06 UT 1.0 2L
7965_D DW-1 0.011 0214 5 79.0 1.5 180

recycled paper
recycled paper

%j 5’?-‘? '?7 (
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'Recovery Test No. 2 (cont.)

Time (minutes) Reading (ft. BTOC)
0.91 21.37 Log Recovery-
1.00 21.35 Bailer
1.08 21.34
1.16 - 21.33
1.25 21.32
1.33 21.31
1.41 21.30
1.50 21.29
1.58 21.28
1.66 : 21.27
1.75 21.27
1.83 21.26
1.91 21.25
2.00 21.24
2.50 . 21.20
3.00 21.17
3.50 21.15
4.00 - 21.14
4.50 21.11
E-3
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Appendix F

PHASE 1 REMEDTAL INVESTIGATION
GROUNDVATER DATA AND VALIDATION REPORTING

recycled paper ecology and environment
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WBELed b//.z/oo'//7/ ’

i |
K ecology and environment, inc.

101 YESLER WAY, SEATTLE, WASHINGTON, 98104, TEL. 206/624-9537
International Specialists in the Environment . w

DATE: May 31, 1991

TO: Brian.Sato, Project Officer, Ecology, Olympia
THRU: Peter Jowise, Program Manager, E & E, Seattle
FROM: Lila Transue, Chemist, E & E, Seattlejgb"aJ”

SUBJ: Validation of Total Coliform, Biochemical Oxygen
Demand, Nitrate, Color, and Turbidity Data
Monterey Apartments, Seattle

REF: Contract Number: C0089007
Job Number: WB6210

CC: John L. Roland, Project Manager, E & E, Seattle
‘ Laura Lowe, Dept. of Ecology, Olympia

The Quality Assurance (QA) review of four samples collected from
Monterey Apartments, Seattle, Washington has been completed. Four water
samples were analyzed for total coliform, biochemical oxygen demand
(BOD), nitrate, nitrite, color, and turbidity by Analytical Resources,

- Incorporated of Seattle, Washington. The samples vere numbered:

Station I.D. Sample Number
MW-3 o 9113MA001GW
MU-10 9113MA002GW
RB-1 9113MAQ015GW
DW-1 9113MAO016GV

Data Qualifications

The following comments refer to the laboratory performance in
meeting the Quality Control (QC) specifications outlined in the methods
listed below and the data quality objectives outlined in the Monterey

Apartments Phase 1 Remedial Investigation Quality Assurance Projec
Plan. .

¥B6210.1.0
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Monterey Apartments, Seattle

Page 2

Parameter Analytical Method
Total Coliform SM 909A(122)
Biochemical Oxygen Demand EPA 405.1(2)
Nitrate EPA 353.3(2)
Nitrite EPA 354.1(2)
Color " EPA 110.3(2)
Turbidity EPA 180.1

(1) Methods are contained in "Standard Hethods
for the Examinagﬁon of Vater and
Vastewvater," 16 Edition (1986).

(2) Methods are contained in USEPA "Methods
for Chemical Analysis of Water and
Vastes", Revised March, 1983
(EPA-600/4-79/020).
1) Timeliness

Sample Sample Rec’d Coliform BOD Nitrate Nitrite Color Turbid.
Number Date Date Anal. Anal. Anal. Anal. Anal.
9113MAO01GY  3-26-91 3-26-91 3-27-91 3-27-9 13-27-91 3-27-91

9113MA002GVW  3-26-91 3-26-91 3-27-91 3-27-9 13-27-91 3-27-91

9113MAO15GVW  3-26-91 3-26-91 3-27-91 3-27-9 13-27-91 3-27-91

9113MA016GVW  3-26-91 3-26-91 3-27-91 3-27-9 13-27-91 3-27-91

Rec’d - Received
Anal - Analysis
Turbid. - Turbidity

All samples met holding time criteria specified in the analytical

method.
2) Insfrument Calibration

All inétrument calibration data was within the required QC
criteria.

3) Blanks

Frequency criteria vere met for all laboratory blank analyses.

¥B6210.1.0



Monterey Apartments, Seattle
Page 3

The following laboratory blank contained levels of the indicated
parameters above the method detection limit (MDL).

Blank ID Parameter Result MDL

Method Blank 1  Turbidity 0.3 NTU 0.1 NTU

Method detection limits were adjusted for all sample results below
five times the blank result. y '

'4)  Check Standards

Check standards were analyzed for nitrite, nitrate and BOD
analyses as specified in the individual methods. ‘Recoveries were
acceptable.

5) Duplicate Analyses.

Sample 9113MAOO1GW (MV-3) underwent duplicate analysis for
turbidity and color. Sample 9113MA2GW (MW-10) underwent duplicate
analysis for the coliform. Sample 9113MAO16GV (DW-1) underwent
duplicate analysis for nitrate and nitrite. All duplicate results were
within required QC criteria.

6) Matrix Spike Analysis

A matrix spike analysis was performed on sample 9113MAO16GW (DW-1)
for nitrate and nitrite. Recoveries were within required QC criteria.

Data Use

The usefulness of the data is based on the criteria outlined in the
analytical methodologies and the data quality objectives outlined in the
Monterey Apartments Phase 1 Remedial Investigation Quality Assurance
Project Plan.

Upon consideration of the data qualifications noted above, the data
are acceptable for use except where QC criteria were not met, which may
have modified the usefulness of individual values.

VB6210.1.0
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Data

Qualifiers

The material was analyzed for, but was not detected. The asso-
ciated numerical value is a method quantitation or detection limit,

- adjusted for sample weight/sample volume, extraction volume,

uJ -

percent solids and sample dilution.

The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount
actually present in the environmental sample. The data should be
seriously considered for decision-making and are usable for many
purposes. |

The material was analyzed for, but was not detected. The asso-
ciated numerical value is an estimated/adjusted quantitation limit.
The associated numerical value may not accurately or precisely
represent the concentration necessary to detect the analyte in this
sample. '

Quality Control indicates that data are unusable for all purposes.
The analyte vas analyzed for, but the presence or absence of the
analyte has not been verified. Resampling and reanalysis are
necessary for verification to confirm or deny the presence of an
analyte.

Presumptive evidence of presence of material (tentative identifi-
cation). Confirmation of the analyte requires further analysis.

The analysis indicates that the analyte is tentatively identified
and the associated numerical value may not be consistent with the
amount actually present in the environmental sample.

Mass spectral criteria for positive jdentification were not met.
However, in the opinion of the laboratory, the identification is
correct based on the analyst’s professional judgement.

The reported result may be a combination of indistinguishable
isomers.

LT:rmh
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MEMORANDUM

DATE: June 21, 1991
TO: Brian Sato, Project Officer, Department of E gy, Bellevue
THRU: Peter Jowise, Program Manager E & E, Seattl:/ [25

FROM: David A. Tkeda, Chemist, E & E, Seattle §3
Lila Transue, Senior Chemist, E & E, Seattleqéj

SUBJ: Validation of Groundwater Analytical Data
(Delivery Group 9100.696)
Phase 1 Remedial Investigation - Monterey Apartments Site

REF: Cbntract Number C0089007
Job Number: WB6210

CC: John L. Roland, Project Manager, E & E, Seattle
Laura Lowe, Department of Ecology, Olympia

The Quality Assurance (QA) review of four samples, collected from
Monterey Apartments in March of 1991, has been completed. Four water
samples were analyzed at low level for organic compounds, inorganic
elements, and general chemistry parameters by Ecology and Environment
Inc. Analytical Services Center of Buffalo, New York. The analyses
performed by the laboratory included:

recycied paper ecology and BT, 2.0



Job Number WB6210

Page 2

I.

II.

II1.

Analysis

Organics

Method

Volatile Organic Compounds (VOCs)

Ethylene Dibromide (EDB)

Inorganics

Metals (ICP)
Lead
Arsenic
Mercury
Selenium

General Chemistry

Hardness

Total Dissolved Solids (TDS)
Chloride

Fluoride

Alkalinity

Ammonia

Total Phosphorus

Sulfate

" Chemical Oxygen Demand (COD)

Total Organic Carbon (TOC)

Total Petroleum Hydrocarbons (TPH)

8240(1)

Modified 8010¢1)

(1)
el

(1)
7060(1)
7470(1)
7741

130.22%3
160.1
325.3(2)
"5(2)
340.2
310.1¢2)
"5(2)
350.2
365.2(2)
375.4¢2)
410.2§2)
415.2¢2)
"7(2)
418.1

(1) Methods are listed in United States Enviromental Protection

(2) Methods are listed in USEPA, "Methods for the Chemical
Analysis of Water and Waste," EPA-600/4-79-020, March 1983
(EPA-600/4-79-020).

The samples were numbered:

Laboratory
Number

91-06304
91-06305
91-06306
91-06307

Station
Number

MV-10
RB-1
DW-1
MW-3

Agency (USEPA), "Test Methods for Evaluating Solid Waste,"
SW-846., Third Edition, 1986 (SW-846).

¥B6210.2.0
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Job Number WB6210
Page 3

Sample 91-06307 (MW-3) underwent matrix spike (MS), matrix spike
duplicate (MSD) and/or duplicate analyses for organic compounds,
inorganic elements, and general chemistry parameters except alkalinity
and total phosphorus. Sample 91-06306 (DW-1) underwent duplicate and MS
analysis for alkalinity. No MS, MSD, or duplicate was analyzed for
total phosphorus.

Data Qualifications

The following comments refer to the laboratory performance in
meeting the Quality Control (QC) specifications outlined in the Monterey
Apartments Phase I Remedial Investigation (RI) Quality Assurance Project
Plan (QAPjP), and the appropriate analytical methods, following USEPA
Hazardous Site Evaluation Division (HSED) "Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analysis" (February 1,
1988); USEPA HSED "Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses" (July 1, 1988); and the USEPA "Regional
Protocol for Organic Sample Holding Times" (December 7, 1990).

1) Timeliness

Sample Sample Rec’d vocC EDB ICP AA Hg
Number Date Date Anal. Anal. Anal. Anal. Anal.

91-06304 3/26/91 3/27/91 4/05/91 4/08/91 4/05/91 4/22/91 5/01/91
91-06305 3/26/91 3/27/91 4/05/91 4/08/91 4/05/91 4/22/91 5/01/91
91-06306 - 3/26/91 3/27/91 4/05/91 4/08/91 4/05/91 4/22/91 5/01/91
91-06306DL 3/26/91 3/27/91 4/05/91 NA “ NA NA NA

91-06307 3/26/91 3/27/91 4/05/91 4/08/91 4/05/91 4/22/91 5/01/91

Rec’d - Received

VOC - Volatile Organic Compounds
EDB - Ethylene Dibromide

ICP - Inductively Coupled Plasma
AA - Atomic Absorption

Hg - Mercury

Anal. - Analysis Date

NA - Not Analyzed

All samples met holding time criteria for volatiles, ethylene
dibromide, metals, mercury, and all other general chemistry parameters.

recycled paper ecology and en{B6310.2.0



Job Number WB6210
Page 4

2)

Instrument Tuning

All tuning check compound mass abundances and ratios were within

method QC limits for volatile analysis.

3)

Initial Calibration
a) Organics

All System Performance Check Compounds (SPCCs) were within method
QC limits for the initial calibration with average Relative
Response Factors (RRFs) above 0.05 for volatiles. All Calibration
Check Compounds (CCCs) were within QC limits for the initial
calibration with Percent Relative Standard Deviations (RSDs) below
30 percent.

All non-SPCCs had average RRFs of greater than or equal to 0.05 in
the initial volatile calibration.

All non-CCCs had percent RSDs of less than or equal to 30 percent

for the initial volatile calibration, except:

Date Fraction Compound %RSD Samples
1/30/91 voc Acetone 32.8 All

For samples associated with the corresponding calibration compound
listed above, positive results and sample quantitation limits were
flagged as estimated quantities (J or UJ), as a high RSD is in-
dicative of poor system linearity.

Ethylene dibromide percent RSD was less than or equal to 30 percent
for the initial calibration.

b) Inorganics

All ICP results fell within the control limits of 90 to 110 percent
of the true values. Furnace AA results fell within the control
limits of 90 to 110 percent of the true values for all analytes.
Mercury results fell within the control limits of 80 to 120 percent
of the true value. : :

¢) General Chemistry

TPH, fluoride, and TOC correlation coefficients were within the
method QC limits of greater than or equal to 0.995 for the initial
calibration. No other general chemistry methods required an
initial calibration. '

VB6210.2.0
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4)

5)

Continuing Calibrations
a) Organics

All SPCCs were at or above the Relative Response Factor (RRF)
criteria of 0.05 for volatiles. All CCCs were at or below Percent
Difference (%D) limits of 25 percent for the volatile continuing
calibrations.

All non-SPCCs had RRFs of greater than or equal to 0.05 for
continuing volatile calibrations.

‘All non-CCCs that were detected in the samples had %D values for

the continuing calibration of less than or equal to 25 percent.

No continuing calibration was required for ethylene dibromide
analyses since all sample analyses were completed on the same date
that the initial calibration was performed.

b) Inorganics

All ICP results fell within the control limits of 90 to 110 percent
of the true values. Furnace AA results fell within the control
limits of 90 to 110 percent of the true values for all analytes.
Mercury results fell within the control limits of 80 to 120 percent
of the true value.

c) General Chemistry

All general chemistry results for the daily standard fell within

laboratory QC limits of 75 to 125 percent.

Blanks

Frequency criteria were met for all laboratory blank analyses.
a) Organics

The following organic compounds were detected in laboratory blanks
at levels above laboratory reporting limits (LRL):

recycled paper ecology and entWBG210.2.0
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: Conc. - Associated
Blank ID Fraction Compound ug/L Samples
VBLKW1 - voc Methylene Chloride 5 *
VBLKV2 voc Methylene Chloride  3- 91-06306 (DW-1)
Acetone 6 91-06306 (DW-1)
Conc. - Concentration

6)

* 91-06304 (MW-10), 91-06305 (RB-1), and 91-06307 (MW-3)

Reported levels of the above compounds in the samples were flagged
"UJ" (estimated quantitation limit) if the concentrations were
below five times the concentrations found in the appropriate blank
(10 times for common solvents).

b) Inorganics

The following laboratory blanks contained elemental contamination:

Conc.

Blank* Element ‘ ug/L

PB Iron 49.6
' Manganese 1.3

PB - preparation blank
Conc. - concentration

All sample results below five times the highest analyte level
reported in the blank were flagged "UJ" (not detected, estimated
quantitation limit).

c) General Chemistry

No contaminants were detected in the laboratory blanks for
alkalinity, fluoride, sulfate, TDS, TPH and total phosphorus. All
sample results for other general chemistry parameters (hardness,
chloride, ammonia, COD, and TOC) underwent blank correction.
Duplicate Sample Analysis

a) Inorganics

The Relative Percent Difference (RPD) values for the inorganic

duplicate sample analysis were within QC criteria of less than 20
percent for sample values greater than five times the LRL.

VB6210.2.0
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b) General Chemistry

The RPD values for the duplicate sample analyses were within the
required method QC criteria for all general chemistry parameters.

7) Matrix Spike and Matrix Spike Duplicate
a) Organics
All MS and MSD Percent Recoveries (%R) for organic analyses met the
required QC criteria. All (RPD) values for the MS and MSD organic
analyses were within QC criteria.

b) Inorganics

All MS %Rs for inorganic elements met the required QC criteria,

except:

Sample

Number Fraction Element %R QC Limits
91-06307MS Metals Lead 69.2 75-125

Selenium 0.0 75-125

Positive results and quantitation limits for lead in all samples
were flagged as estimated (J or UJ). Quantitation limits for
selenium in all samples were flagged as unusable (R).

c) General Chemistry

All MS and MSD analyses for general chemistry parameters met
required QC criteria.

8) Surrogate Recovery (Volatile Analysis)

Recoveries (%R) for all surrogate compounds for volatile analysis
met laboratory QC criteria.

All volatile surrogate compounds met calibration QC criteria.
9) Internal Standard Recovery (Volatile Analysis)

All internal standard areas were within established method QC
limits for volatile analysis.

recycled paper ecology and enB6240.2.0
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10) Laboratory Control Sample (Inorganic Analysis)
The Laboratory Control Sample percent recoveries (%Rs) for all
parameters for both ICP and AA analyses were vithin the control limits

required by the associated method, except:

Element %R QC Limit

Sodium 136.6 75-125

Results for sodium in all samples were flagged as estimated (J or
uJy.

11) ICP Serial Dilution (Inorganic Analysis)

The Percent Difference (%D) values for ICP serial dilution analysis
vere within the method QC limits of less than or equal to 10 percent for
all parameters. '

12) ICP Interference Check (Inorganic Analysis)

All parameters for the Interference Check Sample were within the
control limits of 80 to 120 percent of the true values.

13) Furnace AA (Inorganic Analysis)

All furnace AA analytical spike percent recoveries (ZR) met QC
criteria, except:

Sample Element %R QC Criteria
91-06307 Selenium 75.1 85-115

The quantitation limit for selenium in sample 91-06307 (MW-3) was
flagged as estimated (UJ).

14) Mercury Analysis

All mercury analysis met QC criteria.
15) Sample 'Ahalysirs

The laboratory initially analyzed 91-06306 (DW-1) for VOCs at a/
dilution (1:5). The undiluted sample reanalysis was performed past the

required holding time. The diluted sample wvas reported with this case,
since no analytes were detected in either analysis.

VB6210.2.0
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Use

Data

The usefulness of the data is based on the criteria outlined in the

USEPA HSED "Laboratory Data Validation Functional Guidelines for Eval-
uvating Organics and Inorganics Analysis" (1988), and the USEPA "Regional
Protocol for Organic Sample Holding Times" (December 7, 1990).

Upon consideration of the data qualifications noted above, the data

are ACCEPTABLE for use except where flagged with data qualifiers which
modify the usefulness of the individual values.

Data

Qualifiers

U -

uJ -

The material was analyzed for, but was not detected. The asso-
ciated numerical value is a method quantitation limit, adjusted for
sample weight/sample volume, extraction volume, percent solids and
sample dilution.

The material was analyzed for, but not detected at or above the
Laboratory Reporting Limit. This qualifier should be interpreted
similarly to the "U" qualifier.

The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount
actually present in the environmental sample. The data should be
seriously considered for decision-making and are usable for many
purposes.

The material was analyzed for, but was not detected. The asso-
ciated numerical value is an estimated/adjusted quantitation limit.
The associated numerical value may not accurately or precisely
represent the concentration necessary to detect the analyte in this
sample.

Quality Control indicates that data are unusable for all purposes.
The analyte was analyzed for, but the presence or absence of the
analyte has not been verified. Resampling and reanalysis are
necessary for verification to confirm or deny the presence of an
analyte. -

Presumptive evidence of presence of material (tentative identifi-
cation). Confirmation of the analyte requires further analysis.

recycled paper ecology and erWBOIEG, 2,0
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NJ - The analysis indicates that the analyte is tentatively identified
and the associated numerical value may not be consistent with the
amount actually present in the environmental sample.

M - Mass spectral criteria for positive identification were not met.
However, in the opinion of the laboratory, the identification is
correct based on the analyst’s professional judgment.

X - The reported result may be a combination of indistinguishable
isomers.

WB6210.2.0



in _ SnMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
|
I OW-1
-ab Name: E & E INC. Contract: |
b Code: EANDE Case No.: 9100_696 SRS No.: S0G No.:
tlatrix: (soilswater) WATER Lab Sample ID: 6306
-smple wtsuol: 5.0 (gsmL) ML Lab File ID: 018%0
. owvels (lowsrmedy LOW Date Received: §3-27-91
% Moisture: not dec. Date Analyuzed: 04-11-91
vlumn: " (packs/cap) CaP Dilution Factor: 1.0
COMNCENTRATIUON UNITS:
CAS NO. COMPOUND (ug”7L or ug-kg) UG-L Q
! i | !
| 24-87-3 - Chloromethane | 10 11U |
b P74-83~9——ccea-. Bromomethane ! 10 U [
I “0l-d-mmmmmm e Vinyl Chloride | 10 1y i
I 75-00-3--ceeea- Chloroethane i 10 1Y I
I 75-09-2--ccmae o Methviene Chloride | 3 us !
674w ]lemem e Acetorne i 8 T f
I ?2%-15-0---==-cuq Carbon Disulfide [ 5 F—+3~w |
I 75-236-d4---—------1,1-Dichloroethene | 5 U i
I L LT 1,1-Cichloroethane i S 1u I
I 540-59-0---=-u-- 1,2- Dxchloroethene (totaly____1i 5 U i
I 67-686-3-cccne-- Chloroform ! 5 iu i
I 107-06-2---cueen 1.2-Dichloroethane | 5 11U |
i 7B-93-3----—-—-~--2-Butanone i 0 1y |
N e 1,1,1-Trichloroethane I 5 11U |
I 56-23-5ccccme--- Carbon Tetrachloride I 5 1U !
I 108-05-doeeaeeao Uinvl Acetate ] 10 11U !
i 75-27-4-—neu---- Bromodichloromethane | 5 U |
| 78-87-5-caeeaeae 1,2-Dichloropropane i S U |
[ 10061-01-5-—---- cis- 1,3-Dichloropropene f 5 1y f
i 79-01-6----—-=u- Trxchloroethene ! 5 Iu I
I 124-48-1-cauuaa-o Dibromochloromethane I 5 U I
I 79-00-5--ccemu-—-x 1,1,2-Trichloroethane I 5 U |
b 71-43-2-———cce Eenzene | 5 11U |
I 10061-02-6------~ trans-1,3-Dichloropropene_____ | 5 1u |
| 25-25-2——cceene Bromoform ! 5 U I
b 108-10-1---==--- 4-Methyl-2-Pentanone I 10 11U !
| 591-78-6--=----~ 2-Hexanone i 1o 1y |
I 127-18-Gemmeeae o Tetrachloroethene | 5 U I
I 79-34-5cceceua- 1,1,2.2-Tetrachloroethane____ | 5 Iy {
| 108-88-3---cuc--- Toluene | 5 U {
I 108-90-P-ceceean Chlorobenzene | 5 iU |
| 100-41-duecue—- Ethvlbenzene i 5 U i
I 100-42-5---wc--- Styrene { S U !
I 1330-20-7~=----- Xylene (total) | 5 U ]
e B o S (Y T
| & JOLERETY




: lE SAMPLE
VOLATILE ORGANICS ANALYSIS DATA SHEET

MO,

TENTATIVELY IDENTIFIED COMPOUNDS |

. I DW-1
ab Name: E & E [NC. Contract! |
.ab Code: EANDE Case No.: 9100_¢69¢ SAS No.: SDG No.:
tfatrix: (soil/water) WATER Lab Sample 10: 6306
ample wts/uol: 5.0 (gs/mL) ML Lab Fiie 1D: Dlssd
evel! (lowsmed) LOW Date Received: 03/27-91
» Moisture: not dec. Date Analyzed: 041191
olumn tpackscap! CAP ’ Dilution Factor: 1.0
CONCENTRATIOMN UNITS:
wmber TIZs found: 0 ' (ug~L or ugsKgl! UG/L
| { 1 f i
CAS NUMBER [ COMPOUND MAME ! RT i EST. CONC., 1 @ i
; |=====
i

FOFRM 1 UOR-TIC _ 187



1A SAMPLE NO.
VOLATILE ORGANICS ANALTYSIS DATA SHEET

) I MW-10 I
-ab Name: E & E INC. : Contract: i |
ib Code: EANDE Case No.: 9100_696 SRS No.: SDG No.:
Matrix: (soilswater) WATER Lab Sample I0: 6304
imple wt/vol: 5.0 (gsmL) ML Lab File 1D: D1212
Cavels (lowsmed) LOW Date Received: 03.27/91
%* Moisture: not dec. , Date Analyzed: 04-05/91
ylumn: (packrscan) CAP Oilution Factor: 1.0
CONCENTRATION UMNITS:
CAS NO. COMPOUND (ug- L or ugs/Kg) UG/L Q
} | | |
i 74-87-F e Chloromethane | 10 Iy ]
| 74-83-9 Bromomethane ] 10 U i
b 75-01-4=-ccu-- Uinyl Chloride ] 10 (U |
b 25-00-3-cco Chloroethane | 10 U’ i
I 25-09-2 e Methylene Chloride t 4 iuxy |
l 67-€d4-} - Acetone | 10 1U3 I
| 75-18cijeceeea Carton Disulfide | 5 iu I
I =28 e e 1,1-Dichlorocethene | 5 1y !
| P5-34-3 e 1,1-Dicnhnloroethane | 5 tu |
I 540-89-0wmmoaoo 1,2-Cichloroethene (total)_ | 5 iy i
b 87-66-F e Chloroform | , 5 tu |
I 107-08-2------—-- 1,2-Dichlorocethane | 5 1u |
| 7B-93 B e Z2-Butanone | 10 iU |
I P1-68-@ececeeao 1,1,1-Trichloroethane | 5 iU |
I 66-23-8 e Carbon Tetrachloride i S . U |
I.108-05-4----~--- Vinvl Rcetate I 10 Hu !
b P5-27-Gm e Bromodichloromethane | 5 g |
I 78-87-C e l,2-Dichloropropane | 5 11U i
I 10061-01-5~-cu-- cis-1,3-Dichloropropene | 5 U |
| 79-01-8--ccue--- Trichloroethene | 5 U |
I 124-48-]-acmaea_- Dibromochloromethane { 5 U |
I 79-00-%-~~------1,1,2-Trichloroethane i 5 11U |
i 71-43-2-——ceee-- Benzene { 5 U {
i 10081-02-6~--~=- trans-1,3-~ chhloropropene ] S iU i
| 7526 -2 -cccmneao Bromoform | S U i
| 108-10-1---ocno" 4-Methyl-2-Pentanone ! 10 11U |
I 5691-78-¢-------- 2-Hexanone | 10 U i
I 127-183-decceeean Tetrachloroethene i S Id i
i 79-34-Gccacu—_ 1,1,2.2- Tetracnloroethane | S Id |
I 10B8-8B8-3--caeeas Toluene t S iu i
i 1D8-90-7-cceea—- Chlorobenzene | 5 11U |
I 100-4l-4-------- Ethylbenzene | S U i
b 100-42-5-----—-- Styrene | 5 U |
I 1330-20-7------- Xylene (total) I 5 iU |
|‘—_—_——7mwmmnmmw I cd@rmm1mmm$ar———|
o



1€

UOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNCS

sb Hame: E & E INC.

b Code: EANLDE

[V

strix! (so1l/water) WATER

ample wtsveol: 5.

evel: (lowsmed) LOW

Moisture:!: not dec.

Case No.:

0

(g/ML) ML

9100_696

Contract:

SAS No

SAMPLE NO.

|
P MW-1
P

0

S0DG No.:

Lab Sample [D: 6304

Lab File

Cate Received:

Date Analyzed:

[D: D1717

03,272791

405,91

olumn (pack-cap! CAP Dilution Factor: 1.0
CONCENTRATION UMNITS:
umber TICs found: 1 (ugs/L or ugsKg’ UGsL
! | | I |
CAS NUMBER | COMPOUND NAME ! RT i EST. COWC. 1 Q@ |
================!============================|========I=============|=====i
1. 110543 IHexane i 4,78 | Z.0id i
I i I I |
S/a[“‘
31
FORM [ WOA-TILC 1787 Rew.



1A SAMPLE ND.
UOLATILE ORGANICS aNALYSI1S DATA SHEET
|
’ | MW-3
ab MName: £ & E INC, Contract: |
b Code: EANDE Case No.: %100_696 SAS No.: SDG No.:
atrix: (soill/water) WATER Lab Sample 1D: 6307
mple wts/wol: 5.0 (gsmL) ML Lab File ID: 01720
~vel: (lows/med) LOW - Date Received: 03/27/91
Moisture: not dec. Date Analyzed: 0470591
lumn: (packrscap) LCAP Dilution Factor: 26
CONCENTRATION UNITS:
ChRS NO. COMPOUND tug”L or uagsKg) UG-L N
| . | 1 |
b P4-87-Fccimee - Chioromethane | 250 RN ]
b 74-83-9-caaa__ Bromomethane ] 250 U I
{ 75—01—4 ----- --=--Uinyl Chioride { 250 U |
| -3 - Chlorocethane | 250 U |
[ “5 R e Methylene Chloride ! 120 1us i
| 6P=€bm)meeeea oo Acetone | 310 1T |
I ?5-15-0-=cema_-- Carbon Disulfide i 120 (U i
| 78-38-—gecmcmeem 1,1-Dichloroethene | 120 11U |
L L l1,1-Dichlorcethane l 120 11U i
b 540-59-0-vceeecaa 1.,2-Dichlorocethene (totalld___ | 420 | i
| 67-66-3cccmeee_ Chloroform | 120 fU |
L R R R 1,2-Dichloroethare i 120 1y !
I 78-93-3-ccmnu--- Z-Butanone [ 250 U |
I R R R 1,1,1-Trichlorcethane | 120 11U I
i 56-23-5-ccacau_- Carbon Tetrachloride i 1z U |
I 108-05-4--~--~-~- Uinyl Acetate I 250 11U I
I 75-27-4---cneo Bromodichloromethane ! 120 U |
Il 78-87-5--ccme--- 1,2-Dichloropropane ! 120 11U i
I 10061-01-%--—---- c1s 1,3- Dxchloropropene | 120 11U |
| 79-0l-6--e-mcecn- Trxchloroethene I 67 13 |
I 124-48-1--cuea-- Cibromochloromethane { 120 11U |
| 79-00-5---c-- 1,1,2-Trichloroethane I 120 11U !
I 21-43-2 e Benzene | 2200 | t
i 10061-02-6~~-~--- trans-1,3-Dichloropropene__ | 120 11U |
b 75-28-2 - Bromoform i 120 1y |
b 108-10-1----=---- 4-Methyl-2-Pentanone I 250 1U i
I 591-78~86-~---<--2-Hexanone i 250 U i
I 127-18-Gomcocae Tetrachloroethene | 29 13 !
I 79-34-6-ccaceaaa 1,1,2,2- Tetrachloroethane | 120 14 i
Il 108-88-3-ccee--- Toluene i leog | |
i 108-90=7--ouc-u-- Chlorobenzene I 120 iU I
b 100-4ledmeeaaaa- Ethylbenzene | 740 | i
| 100-42-5--cu-u-- Styrene | 120 11U |
I 1330-20-T-e-nmu- Avlene (total) | 3500 | !
' Tecycled paper ! l !
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1E SAMPLE NO.
UJLATILE ORGANICS AMALYSIS CATA SHEET

TENTATIVELY ICDENTIFIED COMPOUMDS |

, | MW-3
.ab Mame: E & E INC. Contract: !
ab Code: EANDE Case No.: 9100_696 SAS No.: ~ SUG No.:
latrix: (so1l/water) UQTER Lab Sample ID: 6307
ample wt/vol: 5.0 <d(grsmbL) ML Lab File ID: 01220
.evel: {low’med’ LOW ’ Date Received: 03,272/%1
» Moilsture: not dec. Date Analyzed: 04-05/91
o lumn (packs/cap) CAP Dilution Factor: 25
CONCENTRATION UNITS:
iumber TICs found: 11 tug-L or ug/Kg) UisL
1. . | . | | i
CAS NUMBER | COMPOUND NAME : i RT i EST. CONC. | @ |
1. | UNKNOWN HYDROCARBON I 1.3 1| 600 13 I
2. FUNKNOWN HYDROCARBUON I 1.92 | 220 1J I
3. CTUNKNDOWN i 2.22 | 300 13 I
4. f UNKNQWN HYDROCAHRBUOM | 2.70 | 330 iJd !
5. 110543 IHexane { 4.81 | 200 iJ |
&. F UNKNOWN HYDROCAREBON | 6.59 | 600 13 I
7. iAlkylated Benzene Isomer i 21.8%5 | 380 1d !
g. IAlkviated Benzene Icomer 1 22.%4 | 220 13 I
9. lAlkuiated Benzene lsomer i 22,91 i 780 iJ I
10. lAlkvlated Benzene lIsomer 1 2a4.08 i 220 44 |
11. ldihydro 1H-Indene isomer I 24.86 | 380 i !
[ [ i

515(%\

FORM [ wIA-TIC x 1727 Rew.
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1A _ SAMPLE NO.
UOLATILE ORGANICS AMALYSIS DATA SHEET

» l

RB-1
.ab Name: E & E INC, Contract: |
- b Code: EANDE Case No.: 9100_6%¢ SRS No.: SUG No.:
latrix: (soil/water) WATER : Lab Sample I10: 6305
s-mple wtr/vol: 5.0 <(gsmL) ML lLab File 1D: 01718
. vel: (low/med) LOW . Date Received: 03/272/91
» Moisture: not dec. Date Analyzed: 04/05-91
lumn: (pack~scap! CAP Diiution Factor: 1.0
. CONCENTRATION UNITS:
CAS NO. COMPQUND (ugsL or ugs/Kg) UG/L aQ
| | | |
| 74-87-3-=--------Chloromethane | 10 11U i
| 74-87-9---cnm--- Bromomethane | 10 11U i
| 75-01-4-~--ano-- Uinyl Chloride | 191U |
| 25-00-3--v------ Chloroethane i 10 U |
[ 25-09-2---cecc-- Methylene Chloride i 34 WS !
| 67-64-1------—--- Acetone i 8 1d I
I ?5-15-0---mcuu—- Carbon Disulfide b 5 iU |
| 75-36-G---cc---- 1,1-Dichloroethene | 5 iU |
| 75-34-3-c--ncne-- 1,1-0ichloroethane | 5 iU |
I 5a(-59-0--cnce=-- 1.2-Dichloroethene (total)___ | 5 1y {
| 67-56-F-—cmmeeees Chloroform | 5 U l
I 107-08-2~---———- l,2-Dichlorocethane, | 5 U I
I 78-93-3-c-aaao-- 2-Butanone I 10 11U [
| P1-88-fencemaae- 1,1,1-Trichloroethane | 5 iU I
| 56-23-5——-ccc—-- Carbon Tetrachloride { 5 iU |
| 108-05-4--cacc--= UVinyl Acetate ] 10 U }
| ?5-27-G---cc—- Bromodichloromethane I 5 1u I
I 78-87-5-—----cao 1,2-Dichloropropane | 5 U |
| - 10061-01-5------ cis-1,3-Dichloropropene | 5 11U i
I 79-01-6----~--—-- Trichloroethene | 5 iU I
I 124-48-1-------- Dibromochloromethane | 5 iU |
| 79-00-5-caceeu-- 1,1,2-Trichloroethane. i 5 U I
i 71-a3-2—-ccc—- Benzene | 5 11U i
i 10Cel-02-6---~-- trans-1,3-Dichloropropene | 5 1y i
| 75-26-2-—--weu-- Bromoform i 5 U {
| 108-10-1-------- 4-Methyl-2-Pentanone | 10 11U |
| 591-78-6-------- 2-Hexanone | 10 11U |
I 127-18-4-------~ Tetrachloroethene | 5 iU !
| 79-34-5---cc--- 1,1,2,2-Tetrachloroethane | 5 iU |
I 108-88-3-------- Toluene | 5 iU !
i 108-90-7-------- Chlorobenzene | 5 U |
| 100-4l-dmceeme—n Ethylbenzene i 5 11U |
I 100-42-8--ceemem Styrene | 5 U I
I 1330-20~7=e----- Xylene (total) [ 5 11U I
| | |

} and u.."."..rlu-m-——

aualadd
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1E SAMPLE NO.
UDLATILE ORGANICS AMALYSIS DATA SHEET
TENTATIUELY ICENTIFIED COMPOUNDS | |

K ' | RB-1 |
ab Name: E & E INC. Contract: | f
ab Code: ERANDE Case No.: 2100_69% SAS No.: S0G No.:
atrix: (soil/water) WATER Lab Sample 1D0: 6305
ample wtsuol: 5.0 (gq/mL) ML Lab File ID: 01718
evel: (lowsmed) LOW Cate Received: 03/27/91
: Moisture: not dec. ‘ . Date Rnalyzed: 04705791
“olumn (pack~<capl) CARP Dilution Factor: 1.0
CONCENTRATION UNITS:
wmber TICs found: 1 (ugsL or ugsKg) UG-L
f | I i ]
CAS NUMBER | COMPDOUND NAME i RT { EST. CONC. | Q@ |
ST === =SS=Sm== |SZsr====S=S=s=T==S=SSS=SSS=SE=I====S [z====ss= |z=s==s======== |=====|
1. 110543 IHexane | 4.81 | .0i1J {
| | | i i
sle (1

6o

FORM [ WIOR-TIC ? 1.837 Rew.



TEST CODE :WEDB 1 JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS
TEST NAME ¢ ETHYLENE DIBROMIDE UNITS : UG/L
SAMPLE ID LAB : EE-91-06306 MATRIX: VATER
SAMPLE ID CLIENT: DVW-1
PARAMETER RESULTS Q QNT. LIMIT
Ethylene Dibromide ND 0.010
QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOV STATED DETECTION LIMIT

5[3{q1

recycled paper ecology and environment



TEST CODE :WEDB 1 ’ JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS
TEST NAME + ETHYLENE DIBROMIDE UNITS : UG/L
SAMPLE ID LAB ¢ EE-91-06304 MATRIX: WATER
SAMPLE ID CLIENT: MW-~10 ‘
PARAMETER RESULTS Q QNT. LIMIT
Ethylene Dibromide ND 0.010

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT

je
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TEST CODE :WEDB 1

Ecology and Environment, Inc.
Analytical Services Center

JOB NUMBER :9100.696

CLIENT ¢ MONTEREY APARTMENTS RI/FS

TEST NAME
SAMPLE ID CLIENT: MV-3

PARAMETER

: ETHYLENE DIBROMIDE
SAMPLE ID LAB : EE-91-06307

UNITS : UG/L
MATRIX: WATER

RESULTS Q QNT. LINMIT
Ethylene Dibromide ND 1.0
COMMENT ND = NOT DETECTED

QUALIFIERS: C
J
L

recycled paper

ESTIMATED VALUE
PRESENT BELOVW STATED DETECTION LIMIT

B = ALSO PRESENT IN BLANK

sa(‘“
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TEST CODE :VEDB 1 JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS
TEST NAME : ETHYLENE DIBROMIDE UNITS : "o/L
SAMPLE ID LAB : EE-91-06305 MATRIX: WATER
SAMPLE ID CLIENT: RB-1
'PARAMETER RESULTS Q QNT. LIMIT
Ethylene Dibromide ND 0.010

QUALIFIERS: C = COMMENT . ND = NOT DETECTED
J = ESTIMATED VALUE B ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT

0
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT ¢ MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB :EE-91-06304 MATRIX: WATER

SAMPLE ID CLIENT: MW-10
PARAMETER RESULTS Q QNT. LIMIT UNITS
Total Alkalinity 260 1.0 MG/L CACO3
Alkalinity Bicarbonate 260 NA MG/L CACO3
Chloride 81 . 1.0 MG/L
coD 26 5.0 MG/L
Fluoride Total ND 0.100 MG/L
Total Hardness 490 1.0 MG/L CACO3
Ammonia Nitrogen ' 0.10 0.020 MG/L
Petroleum Hydrocarbons ND 1.0 MG/L
Phosphorus Total 0.34 0.010 MG/L
Sulfide ND 1.0 MG/L
Solids Dissolved 770 10 MG/L
TOC 4,5 1.0 MG/L

‘QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

&
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB :EE-91-06305 MATRIX: WATER

SAMPLE ID CLIENT: RB-1 '
PARAMETER RESULTS Q QNT. LIMIT UNITS
Total Alkalinity ND 1.0 MG/L CACO03
Alkalinity Bicarbonate 2.1 NA MG/L CACO03
Chloride 21 1.0 MG/L
coD ND 5.0 MG/L
Fluoride Total ND 0.10. MG/L
Total Hardness 1.0 1.0 MG/L CACO3
Ammonia Nitrogen ND 0.20 MG/L
Petroleum Hydrocarbons ND 1.0 MG/L
Phosphorus Total ND 0.010 MG/L
Sulfide ND 1.0 MG/L
Solids Dissolved ND 10 MG/L
TOC ND - 1.0 MG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

slola-
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
‘Analytical Services Center

CLIENT + MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB :EE-91-06306 MATRIX: WATER

SAMPLE ID CLIENT: DW-1
PARAMETER . RESULTS Q QNT. LIMIT UNITS
Total Alkalinity 250 1.0 MG/L CACO3
Alkalinity Bicarbonate 250 NA MG/L CACO3
Chloride 77 1.0 MG/L
CcoD . ' 31 5.0 MG/L
Fluoride Total ND. 0.10 MG/L
Total Hardness ' 510 1.0 MG/L CACO3
Ammonia Nitrogen 0.19 0.020 MG/L
Petroleum Hydrocarbons ND 1.0 MG/L
Phosphorus Total 0.88 0.010 MG/L
Sulfide ND 1.0 MG/L
Solids Dissolved 770 10 MG/L
TOC v 31 1.0 MG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE
s{a{“‘
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB :EE-91-06307 MATRIX: WATER

SAMPLE ID CLIENT: MW-3
PARAMETER RESULTS Q QNT. LIMIT UNITS
Total Alkalinity 480 1.0 MG/L CACO3
Alkalinity Bicarbonate 560 NA MG/L CACO03
Chloride 49 1.0 MG/L
coD ' 88 5.0 MG/L
Fluoride Total 0.18 0.10 MG/L
Total Hardness 510 1.0 MG/L CACO3
Ammonia Nitrogen ND 0.020 MG/L
Petroleum Hydrocarbons 3.6 1.0 MG/L
Phosphorus Total 1.4 0.010 MG/L
Sulfide ND 1.0 MG/L
Solids Dissolved 580 10 MG/L
TOC 20 1.0 MG/L

QUALIFIERS: = COMMENT ND = NOT DETECTED

: J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK

L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

[
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT ¢ MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB ¢EE-91-06306 MATRIX: WATER

SAMPLE ID CLIENT: DW-1
PARAMETER RESULTS Q QNT. LIMIT UNITS
Silver (ICP) ND 10 UG/L
Arsenic (FU) ND 50 UG/L
Barium (ICP) 88 20 UG/L
Calcium (ICP) 120000 500 UG/L
Cadmium (ICP) ND _ 5.0 UG/L
Chromium Total (ICP) ND 10 UG/L
Copper (ICP) 13 20 UG/L
Iron (ICP) 10000 50 UG/L
Mercury (Vap) ND 0.20 UG/L
Potassium (ICP) 6400 700 UG/L
Magnesium (ICP) 44000 500 UG/L
Manganese (ICP) 3400 ‘ 10 UG/L
Sodium (ICP) 65000, g 500 UG/L
Lead (FU) 10 T 5.0 UG/L
Selenium (FU) ND '} 5.0 UG/L
Silicon (ICP) 22000 100 UG/L
Zinc (ICP) 72 10 UG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

5/8[*‘
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB :EE-91-06304 MATRIX: WATER
SAMPLE ID CLIENT: MW-10 '
PARAMETER RESULTS Q QNT. LIMIT UNITS
Silver ' (ICP) ND 10 UG/L
-Arsenic (FU) 21 5.0 UG/L
Barium (ICP) 98 : 20 - UG/L
Calcium (ICP) 120000 500 UG/L
Cadmium (ICP) ND 5.0 UG/L
Chromium Total (ICP) 17 10 UG/L
Copper (ICP) 16 20 UG/L
Iron (ICP) 15000 50 UG/L
Mercury (Vap) ND 0.20 UG/L
Potassium (ICP) 6400 700 UG/L
Magnesium (ICP) 46000 500. UG/L
Manganese (1ICP) 3200 10 UG/L
Sodium (ICP) 63000 o3 500 UG/L
Lead (FU) 12 T 5.0 UG/L
Selenium (FU) ND R 5.0 UG/L
Silicon (ICP) 23000 100 UG/L
Zinc (ICP) 80 10 UG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED
) J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

&
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Ecology and Environment, Inc.

Analytical Services Center

CLIENT
SAMPLE ID LAB

JOB NUMBER :9100.696

: MONTEREY APARTMENTS RI/FS

:EE-91-06307

SAMPLE ID CLIENT: MW-3

MATRIX: VATER

PARAMETER RESULTS Q QNT. LIMIT UNITS
Silver (ICP) ND 10 UG/L
Arsenic (FU) 92 5.0 UG/L
Barium (ICP) 250 20 UG/L
Calcium (ICP) 100000 500 UG/L
Cadmium (ICP) 13 5.0 UG/L
Chromium Total (ICcp) 77 10 UG/L
Copper (ICP) 180 20 UG/L
*Iron (ICP) 50000 50 UG/L
Mercury (Vap) 0.55 0.20 UG/L
Potassium (Icp) 7400 700 UG/L
Magnesium (ICP) . 66000 500 UG/L
Manganese (ICP) 8600 10 UG/L
Sodium (ICP) 37000 T 500 UG/L
Lead (FU) 74 5 5.0  UG/L
Selenium (FU) ND '8 50 UG/L
Silicon (ICP) 69000 100 UG/L
Zine (ICP) 170 10 UG/L
QUALIFIERS: C COMMENT ND = NOT DETECTED

J
L
NA

recycled paper

ESTIMATED VALUE B = ALSO PRESENT IN BLANK
PRESENT BELOW STATED DETECTION LIMIT
NOT APPLICABLE

oy
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JOB NUMBER :9100.696

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : MONTEREY APARTMENTS RI/FS

SAMPLE ID LAB :EE-91-06305 MATRIX: VATER

SAMPLE ID CLIENT: RB-1
PARAMETER RESULTS Q QNT. LIMIT UNITS
Silver (ICP) ND 10 UG/L
Arsenic (FU) ND 5.0 UG/L
Barium (ICP) ND 20 UG/L
Calcium (ICP) ND 500 UG/L -
Cadmium . (ICP) ND 5.0 UG/L
Chromium Total ' (ICP) ND 10 UG/L
Copper (ICP) ND 20 UG/L
Iron (ICP) 75 ws 50 UG/L
Mercury ‘ - (Vap) ND 0.20 UG/L
Potassium (ICP) ND 700 UG/L
Magnesium (ICP) ND 500 UG/L
Manganese (ICP) ND 10 UG/L
Sodium (ICP) ND Y 500 UG/L
Lead (FU) ND s 5.0  UG/L
Selenium (FU) ND R 5.0 UG/L
Silicon (ICP) 140 100 UG/L
Zinc (ICP) ND 10 UG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOV STATED DETECTION LIMIT
NA = NOT APPLICABLE

o
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ecology and environment, inc.
101 YESLER WAY, SEATTLE, WASHINGTON, 98104, TEL. 206/624-9537

Intemational Specialists in the Environment

MEMORANDUM

DATE: June 24, 1991
TO: Brian Sato, Project Officer, Ecology, Bellevue
THRU: Peter Jowise, Program Manager, E & Ei Seattle Pf

FROM: David A. Ikeda, Chemist, E & E, Seattle 1;
Lila Transue, Senior Chemist, E & E, Seatthaép

SUBJ: Validation of Groundwater Analytical Data for VOC,
TPH and Lead Analyses (Delivery Group 9100.718)
Phase 1 Remedial Investigation - Monterey Apartments Site

REF: Contract Number C0089007
Job Number: WB6210

CC: John L. Roland, Project Manager, E & E, Seattle
Laura Lowve, Ecology, Olympia

The Quality Assurance (QA) review of 10 samples collected from
Monterey Apartments has been completed. Ten water samples were analyzed
at.lov level for volatile organic compounds (VOCs) listed in United
States Enviromental Protection Agency (EPA) "Test Methods for Evaluating
Solid Vaste," SW-846, Third Edition, 1986 (SW-846), Method 8240; Lead
(SV-846, Method 7421); and Total Petroleum Hydrocarbons (TPHs) (EPA
"Methods for the Chemical Analysis of Water and Vaste," EPA-600/4-79-
020, March 1983 [EPA-600/4-79-020], Method 418.1) by Ecology and
Environment, Inc. Analytical Services Center of Buffalo, New York. The
samples vere numbered:

Laboratory Station Laboratory Station
Number Number Number Number
91-06800 MV-2U 91-06805 MV-7
-91-06801 MV-4U 91-06806 My-8
91-06802 - MV-4 91-06807 My-11
91-06803 M¥-5 91-06808 RW-2
91-06804 MU-6 91-06809 My-9

No sample from this delivery group underwent-matrix spike (MS) and
matrix spike duplicate (MSD) analysis for VOCs or TPHs. MS and MSD

VB6210.2.0
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Job Number WB6210
Page 2

results from Delivery Group 9100.696 (Monterey Apartments) were used to
qualify the data for this Delivery Group. Samples 91-06801 (MW-4U) and
91-06807 (MW-11) under- 2nt duplicate and MS analysis for lead.

" Data Qualifications

The following comments refer to the laboratory performance in
meeting the Quality Control (QC) specifications outlined in the Monterey
Apartments Phase I Remedial Investigation (RI) Quality Assurance Project
Plan (QAPjP), SW-846 Methods 8240 and 7421, and EPA-600/4-79-020 Method
418.1 following EPA Hazardous Site Evaluation Division (HSED)
"Laboratory Data Validation Functional Guidelines for Evaluating
Organic Analysis" (February 1, 1988); EPA HSED "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analysis"
(July 1, 1988) and the EPA "Regional Protocol for Organic Sample Holding
Times" (December 7, 1990).-

1) Timeliness

Sample Sample Rec’d voc TPH Lead
Number Date Date Anal. Anal. Anal.

91-06800 3/727/91 3/29/91 4/04/91 4/17/91 4/22/91
91-06801 3728/91 3/29/91 4/03/91 4/17/91 4/19/91
91-06802 3/728/91 3/29/91 4/03/91 4/17/91 4/19/91
91-06803 3/27/91 3/29/91 4/03/91 4/17/91 4/22/91
91-06804 3/728/91 3/29/91 4/04/91 4/17/91 4/22/91
91-06805 3/727/91 3/29/91 4/03/91 4/17/91 4/22/91
91-06806 3/728/91 3/29/91 4/03/91 4/17/91 4/22/91
91-06807 3/727/91 3/29/91 4/04/91 4/17/91 4/22/91
91-06808 3/727/91 3/29/91 4/04/91 4/17/91 4/22/91
91-06809 3/28/91 3/729/91  4/04/91 4/17/91 4/22/91

Rec’d - Received

VOC - Volatile Organic Compounds
TPH - Total Petroleum Hydrocarbon
Anal. - Analysis Date

All samples met regional holding time criteria for volatiles, total
petroleum hydrocarbons, and lead.
2) Instrument Tuning (VOC Analysis)

All tuning check compound mass abundances and ratios vere within
method-required limits for volatile analysis.

¥B6210.2.0
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Job Number WB6210
Page 3

3)

4)

Initial Calibration
a) VOC Analysis

All System Performance Check Compounds (SPCCs) were within method
QC limits for the initial calibration with average Relative
Response Factors (RRFs) above 0.05 for volatiles. All Calibration
Check Compounds (CCCs) were within QC limits for the initial
calibration with Percent Relative Standard Deviations (RSDs) below
30 percent.

All non-SPCCs had average RRFs of greater than or equal to 0.05 in
the initial volatile calibration.

All non-CCCs had percent RSDs less than or equal to 30 percent for
the initial volatile calibration, except:

Associated
Date Fraction Compound %RSD Samples
1/30/91 voC ~ Acetone 32.8 All

For samples associated with the corresponding calibration and
volatile compound listed above, positive results and sample
quantitation limits were flagged as estimated quantities (J or W),
as a high RSD is indicative of poor system linearity.

b) Lead Analysis
Lead (furnace AA) results for the initial calibration verification

fell within the control limits of 90 to 110 percent of the true
values.

c¢) TPH Analysis

The correlation coefficient for TPH analysis was within laboratory
QC limits of greater than 0.995 for the initial calibration.

Continuing Calibrations

a) VOC Analysis

All SPCCs were at or above the RRF criteria of 0.05 for volatiles.
All CCCs were at or below the Percent Difference (XD) limits of 25

percent for the volatile continuing calibrationms.

All non-SPCCs had RRF(50)s greater than or equal to 0.05 for
continuing volatile calibrations, except:

recycled paper ecology and enWSQTb 2.0



Job Number WB6210

Page 4
' Associated
Date Time Fraction Compound RRF Samples
1/30/91 0033 vocC 2-Butanone 0.044 *

3)

* Samples 91-06802 (MW-4), 91-06803 (MV-5), and 91-06805 (MW-7)

For samples associated with the corresponding calibration and
volatile compound listed above, the positive results vere flagged
as estimated quantities (J). Quantitation limits for the compound
listed above were flagged as unusable (R).

All non-CCCs that were detected in the samples had %D values for
the continuing calibration of less than or equal to 25 percent,
except:

Date Time Fraction . Compound %D Samples

4/04/91 1145 voc Carbon Disulfide 43.7 *

* Samples 91-06800 (MV-ZU),l91-06804 (MV-6), 91-06808 (RW-2), and
91-06809 (MW-9)

' For samples associated with the corresponding calibration and

volatile compound listed above, positive results were flagged as
estimated quantities (J).

b) Lead Analysis
All lead results (furnace AA) for continuing calibration verifi-

cations fell within the control limits of 90 to 110 percent of the
true value.
{

c¢) TPH Analysis

Daily TPH standard analyses fell within laboratory quality control
limits.

Blanks
Frequency criteria were met for all laboratory blank analyses.
a) VOC Analysis

The following compounds were detected in laboratory blanks at
levels above laboratory reporting limits (LRL).

WB6210.2.0



Job Number WB6210

Page 5
' ' Conc. Associated
Blank ID Fraction Compound ug/L  Samples
VBLKW1 voc Methylene Chloride 3 *
Acetone 20 *
Xylene 2 *
VBLKW2 vocC Methylene Chloride 4 *%
Acetone 8 *k
VBLKW3 ' vocC Methylene Chloride 7 kkk
Acetone 27 *kk

* Samples 91-06802 (MW-4), 91-06803 (MW-5), and 91-06805 (MW-7)

** Samples 91-06801 (MW-4U) and 91-06806 (MW-8)

**x* Samples 91-06800 (MW-2U), 91-06804 (MW-6), 91-06807 (Mw-11),
91-06808 (RW~2), and 91-06809 (MW-9)

Conc. - Concentration .

Reported levels of the above compounds in the samples were flagged
"UJ" (estimated quantitation limit) if the concentrations were
below five times the concentrations found in the appropriate blank
(10 times for common solvents).

The following'Tentatively Identified Compound (TIC) was identified
in the laboratory blank:

Est. Associated
Blank ID Fraction Compound RT Conc. Samples
VBLKW3 voc Hexane 4,78 5.0 *

Est. Conc. - Estimated Concentration v
* Samples 91-06800 (MW-2U), 91-06804 (MW-6), 91-06807 (Mw-11),
91-06808 (RW-2), and 91-06809 (MW-9)

Reported levels of this compound found in the samples were flagged
"UJ" (estimated quantitation limit) if the reported concentration
was less than 10 times the concentration found in the appropriate
blank.

b) Lead Analysis

No lead was detected in any laboratory blank above the LRL.

recycled paper . ecology and env'u-wﬁuaﬁo 2.0



Job Number WB6210
Page 6

¢) TPH Analysis

No TPHs vere detected in any laboratory blank above the LRL.
6) Duplicate Sample (Lead Analysis)

The Relative Percent Difference (RPD) values for the duplicate
sample analysis vere within method QC criteria of less than 20 percent.

7) Matrix Spike (Lead Analysis)

The MS Percent Recovery (%R) for lead was outside of the QC limits:

Sample Number Fraction Compound %R QC Limits
91-06807MS Metals Lead 138.5 75-125

All positive results for lead were flagged as estimated (J).
8) Surrogate Recovery (VOC Analysis)

.Recoveries (%¥R) for all surrogate compounds for volatile analysis
met laboratory QC criteria.

All surrogate compounds met calibration QC criteria.
9) Internal Standards (VOC Analysis)

All internal standard areas were within established method QC
limits. '

10) Furnace AA (Lead Analysis)
All furnace AA results met QC criteria.
11) Sample Analysis

Carbon disulfide was not detected in the original VOC analysis of
sample 91-06809 (MW-9). The sample was reanalyzed due to a high
surrogate recovery, and carbon disulfide was detected. The laboratory
suspects that the positive result for carbon disulfide was due to
laboratory contamination. Therefore, carbon disulfide results for
sample 91-06809 (MW-9) were flagged as estimated .

No qualifiers were placed on the data associated with this Delivery

Group based on the VOC and TPH MS and MSD analyses performed for
Delivery Group 9100.696. :

 WB6210.2.0



Job Number WB6210
Page 7

Data Use

The usefulness of the data is based on the criteria outlined in the
EPA HSED "Laboratory Data Validation Functional Guidelines for Evaluat-
ing Organics Analysis" (February 1, 1988); EPA HSED "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analysis"
(July 1, 1988); and the EPA "Regional Protocol for Organic Sample
Holding Times", (December 7, 1990).

Upon consideration of the data qualifications noted above, the data
are ACCEPTABLE for use except where flagged with data qualifiers which
modify the usefulness of the individual values.

Data Qualifiers

U - The material was analyzed for, but was not detected. The
associated numerical value is a method quantitation limit.
adjusted for sample weight/sample volume, extraction volume,
percent solids and sample dilution.

ND - The material was . analyzed for, but not detected at or above the
laboratory reporting limit. This qualifier should be interpreted
similarly to the "U" qualifier. '

J - The analyte was analyzed for and was positively identified, but
the associated numerical value may not be consistent with the
amount actually present in the environmental sample. The data
should be seriously considered for decision-making and are usable
for many purposes.

UJ - The material was analyzed for, but wvas not detected. The
associated numerical value is an estimated/adjusted quantitation
limit. The associated numerical value may not accurately or
precisely represent the concentration necessary to detect the
analyte in this sample.

R - Quality Control indicates that data are unusable for all purposes.
The analyte was analyzed for, but the presence or absence of the
analyte has not been verified. Resampling and reanalysis are
necessary for verification to confirm or deny the presence of an
analyte.

N - Presumptive evidence of presence of material (tentative identifi-
catlon) Confirmation of the analyte requires further analysis.

NJ - The analysis indicates that the analyte is tentatively identified

and the associated numerical value may not be consistent with the
amount actually present in the environmental sample.

recycled paper ' ecology and emvifgg®10,2.0



Job Number WB6210
Page 8

M - Mass spectral criteria for positive'identification vere not met.
However, in the opinion of the laboratory, the identification is
correct based on the analyst’s professional judgment.

X - The reported result may be a combination of indistinguishable
isomers.

¥B6210.2.0
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10061-01-5--muea cis~-l,3-Dichloropropene | 250 iU
79-01l-6--ceeeen- Trichlorocethene ! 250 U
124-48-1----c--- Clibromochlorometnane | 250 1Y
L 1,1,2-Trichlorcethane | 250 iU
Tl-d3-2-cccaaaaa Benzene ' ! is00 |
10061-02-6------ trans-1,3-Dichloropropene | 250 iU
75-26-2ccmccaaa- Bromoform_ i 250 (U
108-10~-1-------- 4-Methyl-2-Pentancne i 500 11U
591-78-6----c--= 2-Hexanone [ 500 iU
127-18-4---o---- Tetrachloroethene | 250 U
79-34-5-cccmceaa 1,1,2,2-Tetrachloroethane { 250 ]
108-88-3---vc--- Toluene i 2900 |
108-90-7---=mu-- Chlorobenzene { 250 U
100-41l-4-----o--- Ethylbenzene I 250 U
100-42-8------~- Styrene 1 250 U
1330-20-7------- Xylene (total: I 3100 |

[

recycled paper
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lE SARIFLE bad,
GOLMTILE CFGANICS mrimb Y2 ls OnTh SHEET
TENTATIUELY 1_IENTiFiED CCMPOUNDS ! I
I gl2CW '
-zb rame: B & £ [HC. Zanmtract: |
30 Coge: ExnDE Caze Nz,: 9100_7183 SHS Mo, =06 Mo
fat e (o1l warers WATER Lab Szmple Ib: 6ECY
Zample wt-owol: .0 tg-miy MU Lab File I0: Gi70e
—zuel: (lowsmedy LOW Date Received: B3-29,%1
“ Moisture: nor cec. Cate wnalyzed: 404,91
Coiumn tpack~scap) CHP Dilut:on Factor: S0
COMCENTRATION UNITS:
“iumber TICs found: & tug-l or ug-irgd UG-L
f | l. | | !
' CAS NUMBER | S ZOMPOUND NAIME | RY | EST. COMC. | @ i
!================|============================|========|=============|=====|
L. § UNKHOWN | 2.70 | 350 WNJ {
N iAlkvlates Benzene I 21.7e | E50 WNJ [
i3, irklkvwlated Berzene I 22.87 i 750 NJ I
- lAlkylated Benzene I 24.0a | 300 WJ l
[ F UNKMNOWN i 24.30 | 1200 WNJ |
b 6. iDihwdro methyl lH-Indene Isol 26.42 | 250 NJ |
. | UNKNOWN HYOROCARBOM f 272.%0 | 1200 A3 !
Lo, :Dihydro dimethyl lH-Indene Il 29.44 | 200 A f
! : t : 1 { l |
s’,o(Qv
12
FOPM T UDA-TIC 1787 P=
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19 ‘ SHMPL
POLRTILE OFGANICS RHRLISIS OrTH =HEET

I OL3GH
-30 tlame: E & E [mC Contrac: |
at Code: cHiDE Case Mo.,: 9100 _71¢ SHZ Mo, SOG 1o,
3tr1<t tzotisuaters WATEP Lab Sampie [T: 847
ample wtruol: .0 tgemLy ML Lab File il olz0l
~ezvel: tiowsmed? LOW Cate Peceived: 03/29-%1
Moi1sture: not aec. ’ Date Analvzed: U04-04-%]
diumn:  (pack - cap) CAP Ciiution Factor: 1.0
_ , COMCENTRATICN UNITS:
TS NG, COMPOUND tugsL or ug-Kg) UG-L o
| | | i
| P4-87 -3 Chloromethane I 10 y |
b 74-83-9~ocoaao Bromomethare i 10 11U |
Il 75-0l-Gucccaca_o Uinwl Chloride ] 10 1y i
b 75003 ccame oo Chloroethane I 10 (RN} |
b 25-09-2--ccoeo Methylene Chloride ! 20 uzy
I 67-6d4-1ececao o Rcetone i ] i LY |
I 75-15-0eccacaaao Carbon Disuifide | S iU |
BT - P 1,1-Dichlorocethene | s U !
I 75-34-3 e l,1-Dichloroethane | 5 U i
I 540-59-0-=ccu--- 1,2-0ichloroethene (toral)___ i S iU |
i 67-66-F-ca—o -=Chlorofarm | 5 1iJ i
I R B T p g 1,2-Dichloroethane | S U i
b 78-933 e 2-Butanone | io 1 !
I - e 1,1,1-Tricnlorcethane | I R E !
T Carbon Tetrachloride i 5 R f
I 108-C%-dmcccaac Uinul Acetate ! 10 14 I
i ?5-27 e Bromodichioromethane | s 11U i
| 78-87-6cccmeaeao 1,2-Dichloropropane I 5 11U |
I 10061-01-5-—c--- cis-1,3-0ichloropropene | 5 iU i
I 79-0l-6=ccece-—ao Trichloroethene. { 5 1u i
| 124-48-1-cacoa__ Dibromochloromethane | S iU i
b 79-00-6-acmeece- 1,1,2-Trichloroethane ! 5 id |
b P1-43-2ccameaa__ Benzene | 5 iU |
I 10061-02-6-==-~-- trans-1,3-Dichloroprocene_____| 5 iU |
ol P5-26c2 e BromoForm I S iU i
I 108-10-1-------- a-Methyl-2- Pentanone I 10 11U I
| B91-78-f«-eeeca-n 2-Hexanone { 16 1y |
I 127-18-decccea Tetrachlorcethene | S U {
| 79-34-8 oo 1,1,2,2-Tetrachloroethane_____| 5 U i
| 108-88~3--cee--- Toluene i 5 11U |
I 108-90-7-c-—-——-—-- -Chlorobenzene i 5 11U ]
I 100-4l-4---aucu-o Ethylbenzene I 5 11U |
P 100-42-5--ccme- Styrene 1 S 1u |
I 1330-20-7---eu-- Xylene (total) | S 11U I
i , | ccology and cosivonsdens |
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COLRTILE OPGRNICET Akl

TEHTATIUELY

lE . SAMPLE MNO.

ICEMTIFIZD

5 bo0il2cu
.zb MName: £ & E [HC Contract: |
ab LCoade: ZanHDE _ase No.: =130 713 SmS Mot SDE Mo, ¢
ztrixd rzo1l wuater ) WRATER Lab Sampie [0 307
Zample wisuol: .0 f(g/mL) ML Lab File IC: olzal
—evel: i lows/med)  LOW Date Received: 03/29-91
Moisture: not dec. Clate Fnalyzed: 04-0a-%1
“olumn {pack-cap) CAP Diilution Factor: 1.0
CONCENTRATION UNITS:
umber TIZz found: 0 fug-L or ug-kKgs U5 L
| ! | I {
CAS MJMBER | COMPOLND NRAME | FT i EST. COMC. i Q@ |
| | | i i
Jlla“‘-(
143
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L

14 SAMPLE HO.
LDOLATICE CRGARMICE mRLTYSTS DRTm SHEET

] NiaGl
0 lame: E & E IMC, i ! Contract: i
y> Coaet EelDE Caz= Mo,: S100_T13 SKHRS Na., SIS Mo
atrixd 'zollswater) WMAETER Lab Samplie [2: o805
amo le wtougl: S.0  (g-mL) MU Lab File 10 01704
Lorvels (low med? LW flate Receiwved: G(3-,29,9]
Moi1zture! not cec. Cate nnalvzed: 0Oa-04-9]
yilumnt tpack-caoy CHP Dilution Factor: S0
- ' COMCEMNTRRTION UNMITS:
CR3 NO. COMPOUND tug/L or ug-okgld UG-L W]

t ] | i ]
| 74-87-Fcccoa- Chiorometrane i S000 il i
| 74-83-9=-—cmca_-- cgromomethane B S000 11U i
I ?%-0l-d--cmeea-- Vinuwl Chioricge i 5000 U i
N e L e Chloroetnane | Sdo0 11U !
I 75-09-2-~--coce Methylene Chioriace { a0l lUg
| 67-0d-l--mmmeaa Hcetone | 40040 fux f
I P?5-18-0-cmeeee Carbon Disulfine ] 2800 fu ]
b 7530 d e e l,1-Dichloroethene I 2%u0 11U |
i 25-34-3cccnaa-a- l,i-Dichloroethans | 2500 iU |
I 40-59-0-=-----= 1.,2-Dicnlcroethene (totall)___ i 250¢ U 1
b 87-86-F-cacaaman Chloroform | 2500 1] i
©10P-06-2--~—---- 1.,2-C'ichlorcethane i 2500 U i
I 78-93-3 e 2-Butanone , i £000  1U I
D R e el 1,1,1-Trichlcroethane I 2%90 11U
Il B6-27-C-ccemmanm Carbon Tetracnioriae ] 2500 11U |
I 108-05~-4----<---- UVinyl Acetate i So00 1 I
I 75-27-dem e Bromodichloromethane | 2500 11U ]
I 7B-87-5ceceee l,2-Dichloropropane | 2500 11U f
i 10061-01-5------ cis-1,3-Dichloropropene ] 2500 U - |
I 29-01-6----cee-- Trichloroethene | 2500 U |
I 124-48-1-cecce--- Dibromochioromethane | 2500 iU i
I ?9-00-5---co---- 1,1,2-Trichloroethane i 25060 U !
b 71l-a3-2cccmmaaae Benzene I 19000 1 |
I 10061-02-6-~-~==- trans-1,3-Dichloropropene i 2500 U I
| 75-25-Z-ccceaea- Bromoform | 2500 U
I 108-10-1~------- 4-Methyi-2-Pentanone | 5000 iU I
| 591-78-6--------2-Hexanone : | 5000 1Y |
I 127-18-d-cccc-aa Tetrachloroethene | 2500 11U 1
| 79-34-0ccccceu—- 1,1,2,2-Tetrachioroethane | 2500 U |
| 108-88-3-—-~---- Toluene, | 46000 | i
| 108-90-7--cace- Chlorobenzene i 2500 (U |
I 100-41-4-----~-- Ethylbenzene | 2500 U |
I 100-42-5-cceeua- Styrene | 2500 11U |
I 1330-20-F-~==-=-- Xvlene (total) i 120000 | |
| ] |

recyelod-pap d . { N .
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lE SeMPLE 1D,
HSLATILE ORGARMICES wiaALYS TS OWTw SHEET
TEMTATIVELY [DENTIFIED COMPQUNDS ! ' !
’ I D1laGh
-3 Mame: £ & E INHC, _antract: !
=z Code: EANDE Case ftio SL09_FlE SRS Mo SUG Mo,
atrixt tzoll-water) UWATER Lab Sample il: o303
ample wtowal: 5.0 vgesmbl ML Lab F:le I0: 0l704
—evel: Liow-medr LOW flate Recei1ved: 03/29-31
> Moisture: not dec. Date RAralyzea: 04-04r71
Tz lumn tpack-cap) LCAP Dilution Factor: 500
COMCENTRATION UNITS:

tumpber TICs fourd: 10 (ug-L or ugrkg) UG L
' I | | { {
f CAS MUMEER | COMPOUND NaME | RT j EST. COMC. © Q 1
ilzzsmsz=z=s=sz===z=2= |s====z==zs====c=a2s==========s==|=sz===s=== jm====sas==s====|===== i
! 1. FUNKMNCUWN HYDROCAREDHM i 18.52 | 17000 M !

2. UNKNOWN HYDROCAREBLDM I le.e2 | 11o00 AJ !
R I Irlkyiated SBenzene I 21.7¢ | o000 M
[ IAlkylatea Benzene 1 22.88 | 34000 N3 '
LS. iAlkylated Benzene I 24.81 1 5000 NI |
- inlkylated Benzene I 25,71 | 11000 WJ I
L7, lAlkwlated Benzene i 25.92 | 10000 A3 i
Poog. 'Dihydro Methyl lH-Indene lzo0l 24,47 | 10000 M |

. | UNIKHOWN HYDROCARBIMN bo27.91 | s0000 A |
bolo, IDinydro dimethyl lh-Irdene [i 29.4% | 14000 dJ |
! { i | i |

Sup(q‘

FrdM T I

VTG L
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06800 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAOQ4GW
SAMPLE LOCATION :
PARAMETER RESULTS Q QNT. LIMIT UNITS

Petroleum Hydrocarbons ND 1.0 MG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOV STATED DETECTION LIMIT
NA = NOT APPLICABLE

A

slola

recycled paper ecology and environment
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB  :EE-91-06801 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAQOSGV
SAMPLE LOCATION :
PARAMETER RESULTS Q QNT. LIMIT UNITS

Petroleum Hydrocarbons 4.0 1.0 MG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED
: J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOV STATED DETECTION LIMIT
NA = NOT APPLICABLE

=

s(gp( e

21q



JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT -+ WB-6060 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06802 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO07GW
SAMPLE LOCATION :
PARAMETER RESULTS Q QNT. LIMIT UNITS

Petroleum Hydrocarbons 12 1.0 MG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE
s(u:v(q t
recycled paper ecology anfi environment



JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB :EE-91-06803 MATRIX: WATER

SAMPLE ID CLIENT: 9113MAOO8GW :

SAMPLE LOCATION : ’
PARAMETER RESULTS Q ONT. LIMIT UNITS

Petroleum Hydrocarbons 6.6 1.0 MG/L
QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

5 'co(“'
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recycled paper

JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06804 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAQQ9GW
SAMPLE LOCATION :
PARAMETER RESULTS Q QNT. LIMIT UNITS

Petroleum Hydrocarbons 3900 1.0 MG/L

COMMENT ND = NOT DETECTED

QUALIFIERS: C

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOV STATED DETECTION LIMIT
= NOT APPLICABLE

NA

gliot

ecology and environment

DDA



JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT ¢ WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB :EE-91-06805 MATRIX: VATER
SAMPLE ID CLIENT: 9113MA010GW

SAMPLE LOCATION :

PARAMETER RESULTS Q QNT. LIMIT UNITS

Petroleum Hydrocarbons 7.1 1.0 MG/L

COMMENT ND = NOT DETECTED

QUALIFIERS: C =
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

S'I'° q
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT "t WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06806 : MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO11GW
SAMPLE LOCATION : -
PARAMETER RESULTS . Q@ ONT. LIMIT UNITS

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE
sb,f1(
recycled paper ecology and environment
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- JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06807 MATRIX: WATER
SAMPLE ID CLIENT: 9113MA013GW
SAMPLE LOCATION :
PARAMETER » RESULTS Q ONT. LIMIT UNITS

Petroleum Hydrocarbons ND ‘ 1.0 MG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
. L = PRESENT BELOV STATED DETECTION LIMIT
NA = NOT APPLICABLE

224



recycled paper .

JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB :EE-91-06808 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO14GW

SAMPLE LOCATION :

PARAMETER RESULTS Q@ ONT. LIMIT UNITS
Petroleum Hydrocarbons 4100 1.0 MG/L
QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

Ky (9/1(

gy and envir
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JOB NUMBER :9100.718
In Reference to Case—hetsi

Ecology and Environment, Inc. (
Analytical Services Center - (’OE)Q;‘O
CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB :EE-91-06809 MATRIX: WATER

SAMPLE ID CLIENT: 9113MAO12GW

SAMPLE LOCATION : Telephone Record Log :
PARAMETER RESULTS Q ONT. LIMIT UNITS

. & o F 20" e ‘+7-€

Labora g oy TIRs: c =ﬁ5&%1mm&%ﬁ+§rm% a)

Lab Contact: i = ES@, %@Z@E% B = ALSO PRESENT IN BLANK
" _

Call Initiated By: Laboratory ‘ E +C~

(10(‘“
In reference to data for the following sample number(s):

MAOOISG = MAOU2SEG ~ AMAMRS U —A41 A Oy Cwu._)

sunmary of Questions/lssues Discussed

IMMWE&( AMAooe3Sa hlbenzene. s fe pofed o volafa:

MAQIYSE (¢ e s [P potted Bns a0 B )
M AOIRSH( £ Ls n20HE . vided 1Y el obddy . o 'S
- MA Q29 56 e 201l Vilus. S heoldb )
MA VYIS ‘l"' )4 . repbiked 9.0 rg el 6,;)
cum bR A e : A m”""__A LA (4 ‘- A' ‘A)QR/—’ .
’hm-a oo thiag { o¥ 0. yect-<4f A+ lon P

+) bla QoW ¥
- WMnary of Resol ut on-

UQ:H 'nL

S D ral - nlu Lp
R I SR TS ‘4 %"‘ ..u .




JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT - ¢ WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB  :EE-91-06800 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO04GW

SAMPLE LOCATION :

PARAMETER RESULTS Q QNT. LIMIT UNITS

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE
glol?
recycled paper ecology and environment
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB :EE-91-06801 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAQ05GW

SAMPLE LOCATION :

PARAMETER RESULTS Q QNT. LIMIT UNITS
Lead : (FU) 16 I 5.0 UG/L
QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

S

5(«0 {" )
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT ¢ WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB  :EE-91-06802 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAQO7GW
SAMPLE LOCATION :
" PARAMETER RESULTS Q QNT. LIMIT UNITS

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

8

5|‘°\1c

recycled paper ecology and environment
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB  :EE-91-06803 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAQ08GW ’
SAMPLE LOCATION :

PARAMETER : RESULTS Q QNT. LIMIT UNITS

Lead (FU) 29 T 5.0 UG/L

QUALIFIERS: C = COMMENT " ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
"L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE '

!/l.{q‘
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06804 MATRIX: VATER
SAMPLE ID CLIENT: 9113MAOQ9GW
SAMPLE LOCATION : .
PARAMETER RESULTS Q ONT. LIMIT UNITS

Lead (FU) 1500 5.0 UG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

recycled paper . ecology and environment



JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06805 MATRIX: WATER
SAMPLE ID CLIENT: 9113MA010GW
SAMPLE LOCATION :
PARAMETER RESULTS Q  QNT. LIMIT UNITS

QUALIFIERS: C = COMMENT ND = NOT DETECTED
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
.L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE ‘

&

s(,.“ll
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB  :EE-91-06806 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO11GW
SAMPLE LOCATION :
PARAMETER RESULTS Q QNT. LIMIT UNITS

QUALIFIERS: C = COMMENT ND = NOT DETECTED
: J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

=

5 [rel4

recycled paper

ecology and environment
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB +EE-91-06807 MATRIX: VATER
SAMPLE ID CLIENT: 9113MAO13GV

SAMPLE LOCATION :

PARAMETER RESULTS Q QNT. LIMIT UNITS
Lead (FU) 11 oy 5.0 UG/L
QUALIFIERS: C = COMMENT ND NOT DETECTED

-J = ESTIMATED VALUE B ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

&

slolse
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JOB NUMBER :9100.718

'Ecology and Environment, Inc.
Analytical Services Center

CLIENT "+ WB-6000 MONTEREY APARTMENTS
SAMPLE ID LAB :EE-91-06808 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO14GW
SAMPLE LOCATION :
PARAMETER RESULTS Q QNT. LIMIT UNITS

Lead ' (FU) 250 T 5.0 UG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE
‘(.. (_ﬂ t
recycled paper ecology and environment
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JOB NUMBER :9100.718

Ecology and Environment, Inc.
Analytical Services Center

CLIENT : WB-6000 MONTEREY APARTMENTS

SAMPLE ID LAB ° :EE-91-06809 MATRIX: WATER
SAMPLE ID CLIENT: 9113MAO012GVW

SAMPLE LOCATION :

PARAMETER RESULTS QNT. LIMIT UNITS

Q
Lead (FU) 160 T 5.0 UG/L

QUALIFIERS: C = COMMENT ND = NOT DETECTED

J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
L = PRESENT BELOW STATED DETECTION LIMIT
NA = NOT APPLICABLE

S{u ["(
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Appendix G

PHASE 1 REMEDIAL INVESTIGATION
SOIL-GAS DATA VALIDATION REPORTING

recycled paper ecology and environment
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ecology and environment, inc.
101 YESLER WAY, SEATTLE, WASHINGTON, 98104, TEL. 206/624-9537

Intemational Specialists in the Envirorment

DATE:

July 8, 1991

MEMORANDUM

TO: Brian Sato, Project Officer, Ecology, Olympi

THRU:‘wbeter Jovise, Program Manager, E & E, Seattle

FROM:

SUBJ:

Lila Transue, Chemist, E & E, Seattléaigj

Validation of Benzene, Toluene, Ethylbenzene,

Xylenes (BTEX) and Volatile Total Petroleum

Hydrocarbon (V-TPH) Screening Data

Phase I Remedial Investigation - Monterey Apartments Site

REF: Contract Number: C0089007
Project Number:

WB6210

CC: John L. Roland, Project Manager, E & E, Seattle
* Laura Lowe, Ecology, Olympia

~ The Quality Assurance (QA) review of 48 samples collected from

Monterey Apartments, Seattle, Washington has been completed.

Forty-two

soil-gas and six water samples vere screened for benzene, toluene,
-ethylbenzene, xylenes (BTEX), and volatile total petroleum hydrocarbons
(V-TPH) by Columbia Analytical Services (CAS) of Bothell, Washington.

‘The samples vere numbered:

recycled paper

recycled paper

9114MA001SG
9114MA0025G
9114MAQ003SG
9114MAQ04SG
9114MAQ05SG
9114MA0065G
9114MA007SG
9114MAC08SG
9114MAQ09SG
9114MA010SG
9114MA011SG
9114MA012SG
9114MA013SG
9114MA014SG
9114MA015SG
9114MA016SG

9114MA017SG
9114MA018SG

9114MA019SG -

9114MA020SG
9114MA021SG
9114MA022SG
9114MA023SG
9114MA024SG
9114MA025SG
9114MA026SG
9114MA027SG
9114MA028SG

9114MA029SG

9114MA0Q30SG
9114MA031SG
9114MA032SG

9114MA033SG
9114MA034SG
9114MA035SG
9114MA036SG
9114MA037SG
9114MA038SG
9114MA0395G
9114MA040SG
9114MA041SG
9114MA042SG
9114MA043GV
9114MA044GY
9114MA045GV
9114MA046GV
9114MA047GY
9114MAQ48GY
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The samples were analyzed for BTEX and V-TPH by the United States
Environmental Protection Agency (EPA) "Test Methods for Evaluating Solid
Wastes", SW-846, 1986, Method 8020 and modified Method 8015. Mod-
ifications to Method 8015 used for analysis of these samples are
contained in the State of California Leaking Underground Fuel Tank
(LUFT) Task Force Field Manual, Appendix D (October 1989).

1) Timeliness

' BTEX/V-TPH
Sample Number Sample Date Rec’d Date Analysis
9114MA001SG 3-25-91 3-26-91 3-27-91
9114MA002SG 3-25-91 3-26-91 3-27-91
9114MA003SG 3-26-91 3-26-91 3-27-91
9114MA004SG 3-26-91 3-26-91 3-27-91
9114MAO0S5SG 3-26-91 3-26-91 3-27-91
9114MA006SG 3-27-91 3-27-91 3-28-91
9114MAQ07SG 3-27-91 3-27-91 3-28-91
9114MA008SG 3-27-91 3-27-91 3-28-91
9114MA009SG 3-28-91 3-28-91 3-29-91
9114MA010SG 3-28-91 3-28-91 3-29-91
9114MA011SG 3-28-91 3-28-91 3-29-91
9114MAQ12SG 3-28-91 3-28-91 3-29-91
9114MA013SG 3-28-91 3-28-91 3-29-91
9114MA014SG 3-29-91 3-29-91 3-30-91
9114MA015SG 3-29-91 3-29-91 3-30-91
9114MA016SG 3-29-91 3-29-91 3-30-91
9114MA017SG 3-29-91 3-29-91 3-30-91
9114MA018SG 3-29-91 3-29-91 3-30-91
9114MA019SG 3-29-91 3-29-91 3-30-91
9114MA020SG 4-1-91 4-1-91 4-2-91
9114MAO21SG 4-1-91 4-1-91 4-2-91
9114MA022SG 4-1-91 4-1-91 4-2-91
9114MA023SG 4-1-91 4-1-91 4-2-91
9114MA024SG 4-1-91 4-1-91 4-2-91
9114MA025SG 4-2-91 4-2-91 4-3-91
9114MA026SG 4-2-91 4-2-91 4-3-91
9114MAQ27SG 4-2-91 4-2-91 4-3-91
9114MA028SG 4-2-91 4~-2-91 4-3-91
9114MA029SG 4-2-91 4-2-91 4-3-91
9114MA030SG 4-2-91 4-2-91 4-3-91
9114MA031SG 4-2-91 4-2-91 4-3-91
9114MA032SG 4-3-91 4-3-91 4-4-91
9114MA033SG 4-3-91 4-3-91 4-4-91
9114MAQ34SG 4-4-91 4-4-91 4-5-91

Rec'd - Received

¥B6210.3.0
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1) Timeliness (cont.)

: BTEX/V-TPH

Sample Number Sample Date Rec’d Date Analysis
9114MA0355G 4-4-91 4-4-91 4-5-91
9114MAQ365G 4-4-91 4-4-91 4-5-91
9114MA0375G 4-4-91 4-4-91 4-5-91
9114MA0385G 4-4-91 4-4-91 4-5-91
9114MA0395G 4-5-91 4-5-91 4-8-91
9114MAQ40SG 4-5-91 4-5-91 4-8-91
9114MA0415G 4-5-91 4-5-91 4-8-91
9114MA0425G 4-5-91 4-5-91 4-8-91
9114MAQ43GVW 4-5-91 4-5-91 4-17-91
9114MA044GV 4-5-91 4-5-91 4-17-91
9114MAQ45GW 4-5-91 4-5-91 4-17-91
9114MAO46GW 4-5-91 4-5-91 4-17-91
9114MAQ47GVW 4-19-91 4-19-91 4-22-91
9114MAQ48GW 4-19-91 4-19-91 4-22-91

Rec’d - Received
2) Initial Calibration

An initial five point calibration was performed for BTEX analysis.
For water samples, the calibration vas performed on the photoionization
detector (PID), as specified for BTEX analysis in SW-846 Method 8020,
using the internal standard method. For soil-gas analyses, the
laboratory stated that an artifact, specific to the adsorbent traps used
for sample collection, interfered with PID response. As a result, the
initial soil-gas calibration was performed on the flame ionization
detector (FID) using the external standard method. This was determined
to be acceptable by the reviever, as the PID raw data vere available for
confirmation of the presence of BTEX compounds. The percent relative
standard deviations (%RSDs) for BTEX compounds in both initial

calibrations were within the Quality Control (QC) criteria of less than

or equal to 30 percent.

A three-point initial calibration was performed for V-TPH analyses
using the FID, as specified in the analytical method, for both soil-gas
and water analyses. The XRSD was within the QC criteria of less than or
equal to 30 percent for the initial V-TPH calibrations.

3) Continuing Calibration

All relative response factors (RRFs) and calibration factors (CFs)
for continuing calibrations wvere within QC criteria of less than or
equal to 30 percent for relative percent difference (RPD) when compared
to the average RRF or CF from the corresponding initial calibration,
except:

VB6210.3.0
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Associated

Date Fraction Compound Matrix RPD Samples
3-28-91 BTEX Toluene Soil-Gas  49.2 *
3-28-91 BTEX m,p-Xylenes Soil-Gas 49.8 *
3-28-91 - BTEX o-Xylene Soil-Gas 38.8 *
4-2-91  BTEX Toluene Soil-Gas 50.0 *k

- 4-5-91  BTEX Toluene Soil-Gas 41.9 *kk
4-8-91  BTEX m, p-Xylenes Soil-Gas 39.4 *kdkk
4-8-91 BTEX o-Xylene Soil-Gas 35.2 *okkok
* 9114MA0065G through 9114MAOO8SG
bk 9114MA020SG through 9114MA0245G
*kk 9114MA034SG through 9114MA038SG
Fokkk 9114MA039SG through 9114MA042SG

For samples associated with the corresponding calibration and
compounds listed above, positive results were flagged as estimated
quantities (J). '

4)  Blanks

Frequency criteria were met for laboratory blank analysis.

No contaminants vere detected in any of the laboratory blanks.
5) Surrogate Recovery

The compound 4-Bromofluorobenzene was added to all samples,
standards, and QC samples as a surrogate compound for the water matrix.
Surrogate recoveries for all water samples met QC criteria of 50 to 150
percent.

A surrogate vas not added to soil-gas samples due to matrix effects
which occurred upon introduction of the surrogate standard solution onto
the adsorbent traps. Instead, the purge and trap system was leak-
checked prior to the analysis of each sample, standard, and QC sample to
ensure system performance. :

6) Matrix Spike and Matrix Spike Duplicate

Sample 9114MAQ44GV undervent matrix spike (MS) and Matrix Spike
Duplicate (MSD) analysis for the water matrix. All recoveries were
wvithin CAS acceptance criteria. The MSD recovery for ethylbenzene was
outside of the QC limits specified in the Monterey Apartments Phase I
Remedial Investigation (RI) Quality Assurance Project Plan (QAPjP) of 60
to 140 percent, with a recovery of 152 percent. No action vas taken, as
all other recoveries met the QAPJP QC criteria.

VB6210.3.0
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All RPD values for the MS and MSD analysis were within the QAPjP QC
criteria.

* MS and MSD analyses were not performed for the soil-gas matrix, as
the entire sample is consumed in the initial analysis. However, a blank
spike was analyzed by the laboratory using a gas standard containing
approximately 1,000 ng of each BTEX compound. Recoveries were within
the project QAPjP QC criteria of 60 to 140 percent.

7) Internal Standard Recovery

All internal standard areas for the water matrix vere within the
required QC eriteria of 50 to 200 percent of the internal standard area
from the corresponding calibration.

8) Quantitation Limits

All laboratory quantitation limits were at or below the required
practical quantitation 1imits listed in the Monterey Apartments Phase I
RI QAPjP.

For the soil-gas matrix, the laboratory quantitation limits vere
five times below the lowest level standard analyzed in the initial
calibration. The laboratory reported all BTEX and V-TPH values between
the laboratory quantitation limits and the instrument detection limits
as estimated quantities (J) on the data sheets.

For the water matrix, the laboratory reported all BTEX and V-TPH
values at or above the instrument detection limits. This resulted in
reported values of BTEX and V-TPH compounds vwhich were at a level 10 to
20 times below the lowest level standard from the initial calibration.
Reported values of less than five times below the lowvest level standard
analyzed in the initial calibration vere flagged by the reviever as
estimated quantities (J) for all water samples.

9) Laboratory Contact

The laboratory was contacted on May 23, 1991. See the attached
Telephone Record Log.

Data Use

The usefulness of this screening data is based on the criteria
outlined in the Monterey Apartments Phase I RI QAPjP and the EPA Region
10 "Regional Protocol for Organic Sample Holding Times" (December 7,
1990). .

VB6210.3.0
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Upon consideration of the data qualification noted above, the are

ACCEPTABLE for use as screening data. Data qualifiers may modify the
usefulness of the individual values. ‘

The material was analyzed for, but was not detected. . The asso-
ciated numerical value is a method quantitation or detection limit,
adjusted for sample weight/sample volume, extraction volume,
percent solids and sample dilution.

The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount
actually present in the environmental sample. The data should be
seriously considered for decision-making and are usable for many

The material was analyzed for, but was not detected. The asso-
ciated numerical value is an estimated/adjusted quantitation limit.
The associated numerical value may not accurately or precisely

represent the concentration necessary to detect the analyte in this

Data Qualifiers
U -
J -

purposes.
uJ -

sample.
R -

Quality Control indicates that data are unusable for all purposes.
The analyte was analyzed for, but the presence or absence of the
analyte has not been verified. Resampling and reanalysis are
necessary for verification to confirm or deny the presence of an
analyte.

WB6210.3.0



Appendix H

EXPRESS FACILITY TANK TEST REPORT - 1991

recycled paper ecology and environment



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Ecology & Environment
Submitted By: David lkeda

Analytical Report

Date Received: 04/05/91
Work Order #: B911830

Project: Monterey Apartments/#WBE000

Sample Matrix: Water

~

BTEX and TPH as Gasoline
EPA Methods 5030/8020/Modified 8015

Sample Name:
Lab Code:
Date Analyzed:

Analytes MRL
Benzene 0.5
Toluene 0.5
Ethylbenzene 0.5
Total Xylenes 1

TPH as Gasoline 50

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit

Approved by &“ %ﬁ

ug/L (ppb)

9114MA043GW 9114MA044GW 91 14MA045GW

B1830-1 B1830-2 B81830-3

04/17/91 04/17/91 04/17/91
0.9 5,040 3,850

13.8 123 15.0

10.2 42.1 '51.8

134 41.2 50.9

3,000 7,400 7,030

oA

VX/«J) s

Date 5//7/?/ 0000*
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 04/05/91
Submitted By: David lkeda Date Analyzed: 04/08/91
Project: Monterey Apartments/#WB6000 Work Order #: B911829

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: 9114
MAO042SG
Lab Code: ' B18294
Analytes Units PQL
Benzene Nanograms - 20 54
Toluene Nanograms 20 77
Ethylbenzene Nanograms 20 7
Total Xylenes Nanograms 40 237

Volatile Hydrocarbons Micrograms 1 6

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of Cs-Cio:

ND None Detected at or above the method reporting limit
PQL Practical Quantitation Limit defined for this project

,t\/a\

‘B‘(o
Approved by &v % Date 5/53/ 27
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

3

Client: Ecology & Environment, inc. Date Received: 04/22/91
Project: Monterey Apts./#WB6170 Work Order #: B912086
Sample Matrix: Water

BTEX and TPH as Gasoline
EPA Methods 5030/8020/Modified 8015

Sample Name: 9116MAO47 9116MA048

Lab Code: ' B2086-1 B2086-2

Date Analyzed: 04/22/91 04/22/91
Analyte  Unit MRL
Benzene ugiL (ppb) 0.5 ND ND
Toluene Hg/L (ppb) 1 ND ND
Ethylbenzene Hg/L (ppb) 1 ND ND
Total Xylenes sg/L (ppb) 1 ND ' 1.47
TPH as Gasoline mg/L (ppm) 0.05 ND ND

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

7)”\

(O/
Approved by d&w W Date_S/ 2/ %

00001
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Envirnnment . Date Received: 03/26/91
Submitted By: David lkeda - Date Analyzed: 03/27/91

Project: Monterey Apar :nts/#WB6170 ‘ Work Order #: B911581
Sample Matrix: Air ‘

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: 9133MA001 9113MA002 9113MA003
Lab Code: B1581-1 B1581-2 B1581-3
Analytes Units PQL
Benzene Nanograms 20 18J ND 8J
Toluene Nanograms 20 *<100 ND *<100
Ethylbenzene Nanograms 20 ND ND 12J
Total Xylenes Nanograms 40 ND 10J 50
- Volatile Hydrocarbons Micrograms 1 ’ 5 ND 10

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of Ce-Cyo-

PQL Practical Quantitation Limit defined for this project
ND  None Detected at or above the method reporting limit
J Estimated value below the PQL but above the 5 nanogram detection limit

Elevated PQL because of matrix interferences
A

Approved by &‘\ W Date 5/2?/9/ ,

00002
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 03/26/91
Submitted By: David lkeda Date Analyzed: 03/27/91
Project: Monterey Apartments/#WB6170 Work Order #: B911581

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: : 9113MA004 9113MA005 Tube 13
Lab Code: 815814 B1581-5 B1581-6
Analytes Units PQL
Benzene Nanograms 20 ND ND ND
Toluene Nanograms 20 *<100 ND 15J
Ethylbenzene Nanograms 20 7J ND ND
Total Xylenes Nanograms 40 ND ND 15J
Volatile Hydrocarbons Micrograms 1 16 3 2

NOTE: Volatile hydrocarbbns quantitated using gasoline with a fuel hydrocarbon range of C4-C,,.

PQL Practical Quantitation Limit defined for this project

ND  None Detected at or above the method reporting limit

. Elevated PQL because of matrix interferences

J Estimated value below the PQL but above the 5 nanogram detection limit

et

Approved by g‘-« W Date__ S, // 0/7/
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology- & Environment Date Received: 03/26/91

Submitted By: David lkeda Date Analyzed: 03/27/91
Project: Monterey Apartments/#WB6170 Work Order #: B911581

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: Tube 19
Lab Code: ' B1581-7
Analytes _ Units PQL
Benzene Nanograms 20 ND
Toluene ‘ Nanograms 20 ND
Ethylbenzene Nanograms 20 ND
Total Xylenes Nanograms - 40 ND
Volatile Hydrocarbons Micrograms . 1 ND

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C,-C,,.

PQL Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit
J Estimated value below the PQL but above the 5 nanogram detection limit

\%%jbﬂz

Approved by dz"" W Date S/ 0/%/

(-4
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Client:
Submitted By:
Project:
Sample Matrix: Air

Sample Name:
Lab Code:

Analytes

Benzene
Toluene
Ethylbenzene
Total Xylenes

Volatile Hydrocarbons

COLUMBIA ANALYTICAL SERVICES, INC.

Ecology & Environment
David lkeda
Monterey Apartments/#WB6000

BTEX and Volatile Hydrocarbons

Analytical Report

Date Received: 03/17/91
Date Analyzed: 03/28/91
Wo;k Order #: B911599

EPA Methods 5030/Modified 8015/8020

Units

Nanograms
Nanograms
Nanograms
Nanograms

Micrograms

PQL

20

20

40

MAQO6SG
B81599-1

ND
ND
ND
ND

ND

MAOO07SG
B1599-2

ND
*<100

ND

124

10

MAO008SG
B1599-3

ND
ND
ND
ND

ND

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C4-Co.

PQL Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit

. Elevated PQL because of matrix interferences
- d Estimated value below the PQL but above the 5 nanogram detection limit

40

Approved by w"'\ %‘,ﬂ'

Date S/ 0/7/

recycled paper .
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Client: Ecology & Environment

COLUMBIA ANALYTICAL SERVICES, INC.

Submitted By: David lkeda

Project: Monterey Apts. - Phase 1/#WB6

Sample Matrix: Air

Sample Name:
" Lab Code:

Analytes

Benzene
Toluene
Ethylbenzene
Total Xylenes

Volatile Hydrocarbons

Analytical Report

Date Received: 03/28/91
Date Analyzed: 03/29/91
Work Order #: B911650

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Units

Nanograms
Nanograms
Nanograms

Nanograms

Micrograms

PQaL

20
20
20
40

MAO009SG MAO010SG

B1650-1 B1650-2
8J 16J
16J 18J
8J 8J
49 33J
1 4

MA011SG
B1650-3*

2,860
2,870
2,680
7,190

NA

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C,-C,,.

. Calculated using peak area
PQL Practical Quantitation Limit defined for this project

J Estimated value below the PQL but above the 5§ nanogram detection limit

NA Not applicable since this is a BTEX-only field standard

,}@)Q"l

Date_ S/70/%/

Approved b? dﬁ"“ %ﬂf’

Y47 CAnieh 4%k Avvamniia o D RAv 470

(-4

00002

e Kalen Wnchinatnn ORANA o Talanhnna 704/577.7222 o Fox 206/636-1068



s

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 03/29/91
Submitted By: David lkeda Date Analyzed: 03/30/91
Project: Monterey Apartments - Phase 1/#WB6000 Work Order #: B911668

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

(Clean-up
Verification)
Sample Name: - MAO18SG MAO018SG
" Lab Code: B16684 B1668-5
Analytes Units PAL
Benzene Nanograms 20 ND ND
Toluene Nanograms 20 14J ND
Ethylbenzene Nanograms 20 18J ND
Total Xylenes Nanograms 40 80 ND
Volatile Hydrocarbons Micrograms 1 _ ND ND

NOTE: Volatile hydrocarbons gquantitated using gasoline with a fuel hydrocarbon range of C,-C,,.

_PQL Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit
J Estimated value below the PQL but above the 5 nanogram detection limit

- . a)
i)
Approved by &v—\ W Date___S. /7 o/, OO 003
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COLUMBIA ANALYTICAL SERVICES, INC.

, Analytical Report

Client: Ecology & Environment Date Received: 04/01/91
Submitted By: David lkeda ' Date Analyzed: 04/02/91
Project: Monterey Apts. Phase 1/#WB6 Work Order #: B911698

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: MAO020SG MAO021SG MA022SG
Lab Code: B1698-1 B1698-2 B1698-3
Analytes Units PQL
Benzene Nanograms 20 ND ND ND
Toluene Nanograms 20 9J 21J ~ ND
Ethyibenzene Nanograms 20 18J 114 ND
Total Xylenes Nanograms 40 50 39J 24)
Volatile Hydrocarbons Micrograms 1 10 2 ND

NOTE: Volatile hydrocarbons quantitated usirig gasoline with a fuel hydrocarbon range of C,-C,,.

PAQL Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit
J Estimated value below the PQL but above the 5 nanogram detection limit

rou

Approved by éé’*—\ W Date S // 4/ G
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 03/28/91
Submitted By: David lkeda Date Analyzed: 03/29/91
Project: ‘ Monterey Apts. - Phase 1/#WB6 Work Order #: B911650

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: MA0O12SG MAO013SG MA014SG

Lab Code: 816504 B1650-5 B1650-6
Analytes Units PQL
Benzene Nanograms 20 ND 22 oJ
Toluens Nanograms 20 ND 30 45
Ethylbenzene Nanograms 20 7J 51 35
Total Xylenes Nanograms 40 22) 248 165
Volatile Hydrocarbons Micrograms 1 ND 2 2

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C,-C,,.

PQL Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit

J Estimated value below the PQL but above the 5 nanogram detection Ilmut

%«’)6 U

Date § /@

Approved by

Ll st
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 03/29/91
Submitted By: David lkeda Date Analyzed: 03/30/91

- Project: Monterey Apartments - Phase 1/#WB6000 Work Order #: B911668
Sample Matrix: Air ,

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: MAO015SG MAOQ16SG MAOQ17SG
Lab Code: . B1668-1 B1668-2 B1668-3
Analytes Units PQL
Benzene Nanograms 20 | 29 22 21
Toluene Nanograms 20 23 169 48
Ethylbenzene Nanograms 20 32 41 21
Total Xylenes Nanograms 40 134 191 73

Volatile Hydrocarbons Micrograms 1 1 15 3

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of Cq4-Cyo.

PQL Practical Quantitation Limit defined for this project

%_S (a,zl\q]

Approved by &'\- % Date S/70/5s
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Client: Ecology & Environment

COLUMBIA ANALYTICAL SERVICES, INC.

Submitted By: David lkeda

Project: Monterey Apts. - Phase 1/#WB6

Sample Matrix: Air

Sample Name:
Lab Code:

Analytes

Benzene
Toluene
Ethylbenzene
Total Xylenes

Volatile Hydrocarbons

Analytical Report

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Madified 8015/8020

Units

Nanograms
Nanograms
Nanograms
Nanograms

Micrograms

PQL

20
20
20
40

MA028SG
B17214

S AD
ND
24)

ND

Date Received: 04/02/91
Date Analyzed: 04/03/91
Work Order #: B911721

MAO029SG
B1721-5

5J
11J
10J
48

ND

MAO030SG
B1721-6

ND
J

ND

20J

ND

NOTE: Volatile hydrocarbons quantitated usino. gasoline with a fuel hydrocarbon range of C,-C,,.

PQL  Practical Quantitation Limit defined for this project
J Estimated value below the PQL but above the 5 nanogram detection limit

ND None Datected at or above the method reporting limit

Date

Peh

S/cyss

Approved by dL‘ W
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Ecology & Environment

Submitted By: David Ikeda

Project: Monterey Apts. - Phase 1/#WB6

Sample Matrix: Air

Sample Name:
Lab Code:

Analytes
Benzene
Toluene
Ethyibenzene

Total Xylenes

Volatile Hydrocarbons

Analytical Report

Date Received: 04/02/91
Date Analyzed: 04/03/91
Work Order #: B911721

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Units

Nanograms
Nanograms
Nanograms
Nanograms

Micrograms

PQL

20
20
20
40

MAO031SG
B1721-7*

4,260
6,110
5,430
15,900

NA

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of Ce-Cio-

. Calculated using peak area

PQL  Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit
NA Not Applicable since this is a BTEX-only field standard

Date 5. // 0/ 74

Approved by &f -~ W
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 04/01/91
Submitted By: David lkeda Date Analyzed: 04/02/91
Project: Monterey Apts. Phase 1/#WB6 v Work Order #: B911698

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: MAO023SG MAO024SG
Lab Code: B16984°* B1698-5
Anélytes "Units PQL
Benzene Nanograms 20 3,320 83
Toluene Nanograms 20 2,330 59
Ethylbenzene Nanograms 20 1,200 73
Total Xylenes Nanograms 40 - 2,540 170
Volatile Hydrocarbons Micrograms 1 NA 1

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of Cg-Cyo.
b Calculated using peak area
PQL Practical Quantitation Limit defined for this project

ND None Detected at or above the method reporting limit
NA Not Applicable since this is a BTEX-only field standard

£ eI

00003

ecology and environment

Approved by dg‘*—\ %—é‘ Date S/70/%,

recycled paper



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 04/02/91
Submitted By: David lkeda Date Analyzed: 04/03/91
Project: Monterey Apts. - Phase 1/#WB6 Work Order #: B311721

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: MAO025SG MAO026SG MAO027SG
Lab Code: B1721-1 B1721-2 B1721-3

Analytes Units PQAL

Benzene Nanograms 20 12J 114 144
Toluene Nanograms 20 14 8J 17J
Ethylbenzene Nanograms 20 15J 8J 104
Total Xylenes Nanograms 40 52 324 344
Volatile Hydrocarbons Micrograms 1 1 ND . ND

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C,-C,,.

PQL Practical Quantitation Limit defined for this project
J Estimated value below the PQL but above the 5 nanogram detection limit

ND None Detected at or above the method reporting limit
% -

Approved by aﬁ"—\-\ W Date___ S / /¢ 0/ 7/ 00002
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 04/03/91
Submitted By: David lkeda Date Analyzed: 04/04/91
Project: Monterey Apts. - Phase 1/#WB6000 Work Order #: B911756

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: MA032SG MAO033SG
Lab Code: B1756-1 B1756-2

Analytes Units PQL

Benzene Nanograms 20 *>180,000 ND
Toluene Nanograms 20 *>24,000 ND
Ethylbenzene Nanograms 20 2,500 ND
Total Xylenes Nanograms 40 6,490 ND
Volatile Hydrocarbons Microgréms 1 *>1,300 ND

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C,-C,,.

PAQL  Practical Quantitation Limit defined for this project
. Estimated minimum value since both area and height responses were well above the linear range.
ND None Detected at or above the method reporting limit

. j (Of-'(/\ '
Approved by 0&"‘ W Date 5/2-? /9/
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Client: Ecology & Environment

coLumsiA VANALYTICAL SERVICES, INC.

Submitted By: David lkeda
 Project: Monterey Apt. Site/#WB6000

Sample Matrix: Air

Sample Name:
Lab Code:

Analytes

Benzene
Toluene
Ethyibenzene
Total Xylenes

Volatile Hydrocarbons

BTEX and Volatile Hydrocarbons

Analytical Report

Date Received: 04/04/91
Date Analyzed: 04/05/91
Work Order #: B911783

EPA Methods 5030/Modified 8015/8020

Units

Nanograms
Nanograms
Nanograms
Nanograms

Micrograms

20
20
20
40

MA034SG
B1783-1

549
106 3
167
644

23

MAO035SG
B1783-2

108

39 7
143
892

MAO036SG
B1783-3*

6,490
4,560 J
1,690
3,330

NA

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of C4-Co.

. Calculated using peak area

PQAL Practical Quantitation Limit defined for this project

NA Not applicable since this is a BTEX-only field standard

Approved by 0&“

Date__S /7, 0/?/

347 South 13th Avenue o PO.Box 479

¢  Kelso. Washinaton 98626

e Telechone 206/577-7222 ¢ Fax 206/636-1068



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 04/04/91

Submitted By: David lkeda : Date Analyzed: 04/05/91
Project: Monterey Apt. Site/#WB6000 Work Order #: B911783

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 801 5/8020

Sample Name: MAOQ37SG MAO038SG
Lab Code: B17834 B1783-56

Analytes v Units PQL

Benzene _ Nanograms ' 20 2,790 ND
Toluene Nanograms 20 939 J ND
Ethylbenzene Nanograms 20 459 . ND
Total Xylenes Nanograms 40 690 ND
Volatile Hydrocarbons Micrograms 1 17 ND

NOTE: Volatile hydrocarbons quantitated using gasoline with a fuel hydrocarbon range of Cq4-C,o-

POL  Practical Quantitation Limit defined for this project
ND None Detected at or above the method reporting limit

A

A\
e
Approved by Q&.. W Date S // 0/ (/4
| 003

ecology and environment

recycled paper



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 04/05/91
Submitted By: David tkeda Date Analyzed: 04/08/91
Project: Monterey Apartments/#WB6000 Work Order #: B9311829

Sample Matrix: Air

BTEX and Volatile Hydrocarbons
EPA Methods 5030/Modified 8015/8020

Sample Name: - | 9114 8114 9114
: MAO039SG MA040SG MAO041SG
Lab Code: 81829-1 B81829-2 B1829-3
Analytes _ Units PaL
Benzene Nanograms 20 41 19J 10J
Toluene Nanograms 20 25 153 48
. Ethylbenzene - Nanograms 20 59 89 60
Total Xylenes Nanograms 40 319 T 428 J° 198 T
Volatile Hydrocarbons Micrograms 1 ‘ 2 5 2

NOTE: Volatile hydroéarbons quantitated using gasoline with a fuel hydrocarbon rangé of Ce-C,o.

PQL Practical Quantitation Limit defined for this project
J Estimated value below the PQOL but above the 5§ nanogram detection limit

A

e

Approved by Q‘w W Date S /r0/G/ 00002

117 South 13th Avenue ¢ P.O.Box 479 o Kelso, Washinaton 98626 ¢ Telephone 206/577-7222 ¢ Fax 206/636-106¢€
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TANKNOLOGY CORPORATION INTERNATIONAL

. 5225 Hollister, Houston, Texas 77040-6294 Phone: (713) 690-TANK Fax: (713) 690-2255
Certificate of TIghtNESS service Order# _ 13726 , Testdate _3=14-91
Underground storage tank system(s) tested and found Sight for: ' ’
[ ]Tank(s) & Piping, [ 3 ] Tank(s) Only, : [ 1 ] Piping only.

Quan. ‘Quan. 3 Quan. -
Tank Owner/Address MANHATTAN EXPRESS TEXACO, 631 QUEEN ANNE AVE. N., =
SEATTLE, WA 98119
Test Site Address MANHATTAN EXPRESS TEXACO, 631 OQUEEN ANNE AVE, N,.. SEAITLE, |
I WA 9811 N
Tank sizes & products tested . 98119 7

TANK #1 10K REG, TANK #2 10K RUN, TANK #3 5K DIE

Piping Tested _ LINE: 3A

' TCI: #0036 - 5/92

WA 4000722 ———— Valid only with .
Certification # & Bxiration Date Mgr. Corporate Seal TR
U.'S. Patent ® 4462249, Canedisn Pstent © 1185693, Europesn Patent Appl. ¢ 169283 i )

TANKNOLOSY & VacuTect are Lrademarks of TANKNOLOGY CORPORATION INTERNATIONAL
Note: See VacuTect Test Report for tank identification and sile location drawing. l

i i
AN i

recycled paper ecology and environment
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NKNULUUY

TECHNOLOGY FOI

C

AND THEIR ENVIRCNMENT

R TANKS

=()

- Customer

Invoice Name/Address gcorogy ‘s ENVIRONMENTAL, INC.,

VacuTect ™ TANK TESTING REPORT so.»

Site #

ECOLOGY & ENVIRONMENTAL, INC.

Date

13726

3-14-91

101 YESLEY WAY, STE.

#600, SEATTLE,

Phone

(206) 624-9537

Site Name/Address MANHATTAN EXPRESS TEXACO, 631 QUEEN ANNE béllE N. . SFATTLE WHA! 9988 1] 0] 49 Att'n: JOHN L. ROLAND
TANKS LINES Leak Det |COMMENTS now anemtions or repars.
Ses Tank| Dipped | Dipped | Probe ELa;iDst &A:NRKSO ;nd lehggszgwedto
Disg Mati| Water | Product| Water .| Tight Line| Deliv | Tight NEw -40 Parts 280-281 and
oo W | Llevel | Level ; Level ir\::;:s iE;b:: l'Jrl‘a:::l.r m Mat1| Syst.| (D) T;; = Prelp I NFPA 329 Specs.
_ ST/ n o B | Detected| Detected| Detected| or alm or | Fai ™ Other:
Tenk| Tank | Tank| Tank | FRP/| START| START|START| = n n Fail | - |ST/|PS/| Fail }F)a| soiD
8 | Product| Dia. | Gallons| Lined] END END | END |Yes/No|Yes/No|Yes/No| (F) |Line#| FRP| SS | (F) INONE| Yes/No
18 , *1A pS ‘ Exist LD SN:
REG 95 | 10K LINED O 74 0 NO NO NO T
: iB New LD SN:
Start Time: | 1015 1c Pump Mir -
End Time: [1315 0 7% | o S BENNET
1D *LINES TESTED TIGHT WITH
VACIIM,
) * - .
28|guny | 95 |10k LINED| O 79 | o No | No NO |T 2A PS Exist LD SN:
2B New LD SN:
Start Time: | 1015 -
End Tjme: []3]15 0 79 | o 20 Pump MF.. BENNET
20 *LINES TESTED TIGHT WITH
VACUUM.
\ Exist LD SN:
It 94|k | st|o 60 | 0 N [ N0 | wo |T - PS| T =
3B New LD SN:
Start Fime: | 1430 = :
End Tjme: | 1700 0 60 0 X mp Mtr.. RED JACKET
K’y
: Al Exist LD SN:
“Cloon | 94 | sk ST |0 75 | o NO | NO YES |F 4 PS -
" : 4B New LD SN:
Start Time: | 1430
End Tjme: _| 1700 0 75 0 4C PumpMF.: . o
4D
JOHN BOGLE #0036 ~ 5/92
WA {#00 . TANKNOLOGY CORPORATION INTERNATIONAL
TANKNOLOGY Reglonal Office: 992 Unit Number 30 4960-F Allison Parkway e Vacavllle, CA 95688

NOTE: Original VacuTect Data recordings are reviewed by Tanknolgy's Audit Controi Department and maintained on file.

(707) 446-2494 « (800) 826-5837 ¢ FAX (707) 446-2495




Client:
Submitted By:
Project:

Sample Matrix:

Analytes

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH as Gasoline

TPH Total Petroleum Hydrocarbons

COLUMBIA ANALYTICAL SERVICES, INC.

MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

- Approved by

Analytical Report

Ecology & Environment

&4 W Daté

Date Received:

David lkeda Date Analyzed:
Monterey Apartments/#WB6000 Work Order #:
Water
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Modified 8015
4g/L (ppb)
Sample Name: 9114MA046GW
Lab Code: 818304
Date Analyzed: 04/17/91
MRL
0.5 3.7
0.5 ND
0.5 ND
1 ND
50 140

i

recycled paper

sz /5

04/05/91
04/17/91
B911830

VD
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