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EXECUTIVE SUMMARY

This report presents the results of Applied Geotechnology Inc.'s. (AGI)
Remedial Investigation (RI) of the former Bingo Fuel Stop, located 1 mile
goutheast of the Town of Thorp in the Yakima River Valley in central
Wwashington. The site is leased by and the facilities are owned by Burns
Bros., Inc., and were used as an auto and truck fueling facility from
approximately 1968 until January 1992.

The Washington State Department of Ecology (Ecology) conducted a site visit '
on February 7, 1992 and issued an enforcement order based on observations of
hydrocarbon contamination .and potential threats to human health and the
environment. The Enforcement Order directed Emergency Remedial Actions (RA)
to occur. AGI prepared and submitted an Emergency RA Work Plan, which was
reviewed and approved by Ecology. Five USTs were excavated during the
Emergency RA, and approximately 700 gallons of floating product were
recovered from four recovery sumps. Results of the Emergency RA are

described in our June 5, 1992 report.

Following completion of the Emergency RA, Ecology and Burns Bros., IncC.
entered into an Agreed Order to conduct a Remedial Investigation/Feasibility
study (RI/FS) at the site. This report summarizes activities performed
during the RI portion of the order. As part of this RI, AGI gathered data
regarding site conditions, the distribution of petroleum hydrocarbons, and
surrounding land use in order to evaluate the impact of petroleum hydrocarbon

compounds on the environment.

Twelve soil borings were drilled on or near the site during June, July, and
October 1993. Boring locations were selected on the basis of targeted areas
of suspected soil and groundwater contamination. Borings were completed as
groundwater monitoring wells.

Surface water was investigated in the irrigation canal near the northeast
boundary of the site, the swampy area south of the site, and the pond east of
the site. Areas studied outside the boundary of the site are referred to as
the "study area" in this text.

Sediment samples were collected from areas potentially affected by runoff
from the site, including directly downstream of the east end of the culvert
under Thorp Highway, from the west end of the culvert (a surface soil sample,
as no sediment was evident), and from the north side of the swampy area to
the south.

Aquifer testing was performed to evaluate hydraulic,characteristics of the
gite's water-bearing strata. Testing was conducted using step-drawdown and
constant rate pumping and recovery test procedures. Two hydrostratigraphic
zones were identified below the site: the Upper and Lower Zones. Groundwater
flow is northeasterly. Local and regional hydrogeology suggest the overall
northeasterly flow direction is consistent throughout the year. Overall
aquifer permeability and associated hydraulic conductivity are considered to
be moderate to low due to the silty nature of much of the sediments below the
site. :

- -
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Soil samples were collected during the Emergency RA in March 1992 and RI in
July and October 1993. During the Emergency RA, a total of 28 soil samples
were collected from the UST excavations, product piping trenches, and beneath
the fuel dispenser islands. During the RI, 20 soil samples were collected
from the 12 soil borings. Borings were then completed as groundwater
monitoring wells MWl through MwWl2. - Soil samples were analyzed for total
petroleum hydrocarbons (TPH) quantified as gasoline, diesel, and oil;
benzene, ethylbenzene, toluene, and total xylenes (BETX); total 1lead;
polycyclic aromatic hydrocarbons (PAHs);- and volatile organic compounds
(vocs). ‘

During the Emergency RA, four groundwater samples (W-1 through W-4) were
collected from four drinking water wells located within a 1/4-mile radius of
the site. During the RI, 14 groundwater samples were collected from 11 of
the 12 monitoring wells. Free product was present in two of the monitoring
wells during RI sampling. ‘

Groundwater samples were analyzed for TPH quantified as gasoiine and diesel,
BETX, total lead, PAHs, pesticides, nitrate/nitrite, gasoline, and VOCs.

During the Emergency RA, two surface water samples were collected within a
1/4-mile radius of the site. One sample was collected from a pond east of
the site and the other from the swampy area south of the site. Surface water
samples were analyzed for BETX and TPH quantified as gasoline. The only
analyte detected in either sample was toluene at a concentration of 0.99
micrograms per liter in the sample from the swampy area.

Two sediment samples were collected during the RI. One sample was collected
from the east end of the north culvert; the other one was collected from the
swampy area south of the site. Ssamples were analyzed for BETX and TPH
quantified as diésel. Toluene was detected in the sample collected from the
north culvert, and TPH quantified as diesel was detected in both samples.

During the RI, site-specific characteristics and conditions were evaluated,
as well as chemical-specific toxicity, that influence risk. Site-specific
characteristics include land and groundwater use, as well as factors
affecting chemical movement (e.g., soil type, depth to groundwater).

Groundwater cleanup levels were based on protection of groundwater quality
for use as drinking water.

Soil and groundwater contamination is mainly 1limited to TPH-related
compounds: gasoline, diesel, BETX, and occasionally PAHs. The UST and
dispenser island release appear to be primary sources of contamination.

The presence of free product and elevated TPH compounds at wells downgradient
of the source areas indicates TPH contamination has been transported by
groundwater. The adjacent surface waters (the drainage ditch along the south
boundary, the swampy area to the southeast, the pond to the east, and the
irrigation canal along the east side of Thorp Highway) have not been signifi-
cantly affected by TPH contamination originating from the site.

Sampling locations where soil and groundwater chemicals of concern (COC)

concentrations exceeded selected site-specific draft cleanup levels are
summarized below by medium. '
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Draft soil cleanup level exceedances include BETX in soil samples S7, S8,
s10, S21, S22, S27, and 828 (collected from UST excavation sidewalls and
piping trenches), and soil samples from MW6é at 17.5 feet and 22.5 feet below
ground surface.

Draft groundwater cleanup level exceedances include benzene, ethylbenzene,
and toluene concentrations in groundwater samples from MW5, MW6, and MWS8.
Lead concentrations are exceeded in samples from wells MW2 and MW3. Lead and
nitrate/nitrite were exceeded in the sample from MWl.

-xii-
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1.0 INTRODUCTION

1.1 GENERAL

This report presents the results of Applied Geotechnology Inc.'s (AGI)
Remedial Investigation (RI) of the former Bingo Fuel Stop in Thorp,
Washington, owned by Burns Bros., Inc. The location of the Bingo Fuel Stop
is shown on Figure 1-1, Vicinity Map. The site was used as an auto and truck
fueling facility from approximately 1968 until January 1992. The Washington
State Department of Ecology (Ecology) conducted a site visit on February 7,
1992 and issued an Enforcement Order based on observations of hydrocarbon
contamination and potential threats to human health and the environment.

The order required implementation of an Emergency Remedial Action (RA). AGI
performed the Emergency RA as described in our Emergency Remedial Action
report (AGI, 1992c). Following completion of Enforcement Order requirements,
Burns Bros., Inc. and Ecology entered into an Agreed Order to conduct a
Remedial Investigation/Feasibility Study (RI/FS). This RI has been conducted
in accordance with Agreed Order DE 93TC-Cl71 (Ecology, 1993a); with Washing~
ton Administrative Code (WAC) 173-340-350; and with AGI's Work Plan dated
April 22, 1993 (AGI, 1993a). As part of this RI, AGI gathered data regarding
site conditions, the distribution of petroleum hydrocarbons, and surrounding
land use in order to evaluate the impact of petroleum hydrocarbon compounds
on the environment. The FS will be initiated following completion of the RI.

The designated coordinators for this project are:

Ecoloqgy:

Ms. Susan Burgdorff

Washington Department of Ecology

Central Regional Office

106 South 6th Avenue

Yakima, Washington 98902-3387 (509)454-7835

Burns Bros., Inc.:

Primary Coordinator

Mr. L. Kirk French

Burns Bros., Inc.

516 Southeast Morrison, Suite 1200
Portland, Oregon 97214 . (503)238-7393

Secondary Coordinator

Mr. Peter P. Barry

Applied Geotechnology Inc.

300 120th Avenue Northeast

Building 4, Suite 215

Bellevue, Washington 98005 (206)453-8383

Tertiary Coordinator

Mr. Patrick L. Schauer

Burns Bros., Inc.

516 Southeast Morrison, Suite 1200
Portland, Oregon 97214 (503)238-7393
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1.2 REPORT ORGANIZATION

This report is arranged in nine sections. This introduction is followed by
a description of site features and history in Section 2.0. RI field investi-
gations are described in Section 3.0, and Sections 4.0 and 5.0 follow with
discussions of geology, climate, and hydrology. Section 6.0 discusses
contamination distribution and migration. Applicable regulatory requirements
and draft site cleanup levels and exceedances are then presented in Section
7.0. Sections 8.0 and 9.0 provide information regarding use of this report
and references. Figures and tables follow the references.

References are listed by the author, agency, or company, followed by the year
of the publication, in parenthesis. Figures and tables are numbered by the
section where first referenced, followed by sequential numbers. Appendices
follow figures and tables, and contain Water Well Reports for wells
potentially within a 1/2-mile radius of the site (Appendix A), a detailed
description of the field investigation methods (Appendix B), boring logs and
well construction summaries (Appendix C), physical properties analyses
results (Appendix D), and laboratory reports and quality assurance reports
(bound separately in Volume II). :

1.3 PREVIOUS WORK

Ecology issued an Enforcement Order (Ecology, 1992a) on February 11, 1992
directing fuel dispensing activities at the site to stop and requiring
preparation and implementation of an Emergency Remedial Action Work Plan.
Five underground storage tanks (USTs) were temporarily taken out of service
in February 1992 in compliance with the Ecology Enforcement Order. Ecology
‘reiterated the requirement to prepare an adequate Work Plan in a February 26,
1992 letter (Ecology, 1992b). .

AGI prepared and submitted an Emergency Remedial Action Work Plan on March 5,
1992 (AGI, 1992a). The Work Plan was reviewed and approved by Ecology, with
several revisions, as described in our March 9, 1992 letter (AGI, 1992b).
The five USTs were excavated during the Emergency RA, and approximately 700
gallons of floating product were recovered from four recovery sumps. Product
was recovered to the maximum extent practicable. The results of the
_ Emergency Remedial Action are summarized in our June 5, 1992 report (AGI,
1992c).

1.4 THE REGULATED CLEANUP PROCESS

In March 1989, a citizen-sponsored toxic waste cleanup law went into effect
in Washington, changing site cleanup procedures statewide. Passed by voters
as Initiative 97, this law is known as the Model Toxics Control Act (MTCA),
Chapter 70.105, Revised Code_of Washington. State regulations promulgated
under MTCA (WAC 173-340) are known as the MTCA Cleanup Regulation. This
regulation provides the framework for soil and groundwater remediation in
Washington where "hazardous substances have come to be located." MTCA
requires cleanup of hazardous substance releases and is thereby invoked when
a hazardous substance release is discovered or suspected. The MTCA cleanup
process includes:
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Discovery and Reporting. Any owner or operator who has information that
a hazardous substance has been released to the environment and may be a
threat to human health or the environment must report such information
to Ecology's Toxics Cleanup Program within 24 hours of release confirma-
tion. Contamination discovered at the site was reported to Ecology by
Burns Bros., Inc. personnel. .

Initial Investigation. Ecology is required to perform an investigation
within 90 days of discovery. Based on the initial investigation,
further investigation or no further action may be required.-

Site Hazard Assessment and Ranking. Ecology conducts a hazard assess-

ment to confirm the presence of hazardous substances and determine the
relative risk the site poses to human health and the environment. The
site is then ranked using the Washington Ranking Method. This method
' assigns a number to each site based on relative risk to human health and
_the environment. The Bingo Fuel Stop is ranked 2 on a scale of 1
(highest risk) to 5 (lowest risk).

Remedial Investigation/Feasibility Study. The RI emphasizes data

collection and site characterization and the FS emphasizes analysis and
evaluation of cleanup actions. Specifically, the RI provides a
mechanism for characterizing site conditions and the nature and extent
of contaminants present, and assessing risk to human health and the
environment. The FS develops, screens, and evaluates various potential
remedial actions. This report presents the results of the RI conducted
by AGI. The cleanup method is selected in the RI/FS phase. Methods
available are termed Method A, Method B, and Method €. Method A is used
when all hazardous substances detected at the site are found on the list
of 25 chemicals contained in WAC 173-340-720 or -740. Method B, which
uses site specific characteristics and contaminant distribution to
determine cleanup levels, is applicable to all sites. Method C is only
applicable to industrial sites.
Interim Remedial Action. Interim RAs may be taken to reduce the threat
to human health or the environment. Interim RAs are initiated before
the RI/FS is complete, in contrast to remedial actions initiated after
the FS is completed. Removal ‘and treatment of groundwater containing
dissolved petroleum hydrocarbons has been initiated as an interim RA.

Selection of Cleanup Action. Based on information gathered during the
RI/FS, the preferred cleanup alternative is identified and a Cleanup
Action Plan (CAP) is developed. The CAP identifies preferred cleanup
methods and specifies cleanup standards and other requirements at the
site. .

Site Cleanup. Cleanup begins when the CAP is implemented. This
includes design, construction, operation, and monitoring of cleanup
actions. '
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1.5 PURPOSE; SCOPE, ANﬁ AUTHORIZATION

The purpose of this RI is to evaluate the nature, extent, concentration, and
potential off-site migration of contamination in site soils and groundwater.
During this investigation, chemicals of concern (COC) were identified by
analysis of soil, sediment, surface water, and groundwater samples. Site-
specific draft cleanup levels for each COC were then developed,‘based on
information regarding their toxicity and contaminant pathways. Areas at the
site where cleanup levels were exceeded, based on chemical analyses, were
then identified for cleanup. The scope of work to accomplish this objective
included:

" » Collecting additional site background information.

» Drilling 12 exploratory boringé and completing them as groundwater
monitoring wells. :

» Confirming groundwater flow directions obtained during the Emergency
Remedial Action, which indicated flow toward the northeast.

» Further characterizing the nature and extent of petroleum hydrocarbon
concentrations in soil and groundwater.

» Developing site-specific draft cleanup ljevels for soil and groundwater.
» Preparing this comprehensive RI report.
Details of these tasks are presented in our April 22; 1993 Work Plan (AGI,
1993a). The authorization to perform these tasks is contained in the Agreed

Order, and in Ecology's April 28, 1993 (Ecology, 1993c) letter to Burns
Bros., Inc. _
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2.0 SITE FEATURES AND HISTORY

2.1 SITE AND SURROUNDING AREA DESCR:PTION

The former Bingo Fuel Stop is located on Thorp Highway at its junction with
State Route 90 (SR 90). The site is located in the southeast quarter of the
northeast quarter of Section 14, Township 18 North, Range 17 East, Willamette
Meridian. The legal description of the site, according to the Kittitas
County Records Volume 244, Page 773, segments the site into two parcels as
follows: '

PARCEL 1:

That portion of the Southeast 1/4 of the Northeast 1/4 of Section 14,
Township 18 North, Range 17 East, W.M., Kittitas County, Washington,
described as follows:

Commencing at the intersection of the West boundary line of the Right of
Way of Thorpe County Road and the Southwest boundary line of the Right
of Way of Primary State Highway No. 3 (SR 90); thenice South 00°07'45"
East for 204.73 feet; thence North 89°52'15" East for 30 feet more or
less to the West boundary line of Thorpe County Road; thence South
00°07'45" East for 95.27 feet; thence North 63°33'45" West for 257.14
feet; thence North 00°07'45" West for 284.99 feet; thence South 63°33'
45" East for 223.61 feet to the true point of beginning.

PARCEL 2:

That portion of the Southeast 1/4 of the Northeast 1/4 of Section 14,
Township 18 North, Range 17 East, W.M., Kittitas County, Washington,
described as follows:

Ccommencing at the intersection of West boundary line of the Right-of-Way
of Thorpe County Road and the Southwest boundary line of the Right-of-
Way of Primary State Highway No. 3 (SR 90); thence North 63°33'52" West
223.59 feet to the true point of beginning; thence North 63°33'52" West
5.68 feet; thence North 39°24'52" West 278.97 feet; thence South 0°07'47"
East 465.40 feet; thence South 72°06'45" East 317.70 feet; thence North
63°33'45" West 134.62 feet; thence North 0°07'45" West 284.90 feet to the
true point of beginning.

SUBJECT TO ALL EASEMENTS, RIGHTS OF WAY, ENCUMBRANCES AND OTHER
RESTRICTIONS OF RECORD

For the purpose of this RI, the gite is described as one property, not two
parcels. :

Land use in the surrounding area is predominantly agricultural as shown on
Figure 2-1. One retail store is located within 2 miles of the site, across
SR 90 to the northeast. The Puget Power Kittitas Service Center is located
adjacent to the west of the site. One residence is present adjacent to the
southern site boundary, and one residence is present adjacent to the eastern

site boundary.




Applied Geotechnology Inc.

A review of Water Well Reports in Ecology's files and a door-to-door survey
of houses nearby indicate nine domestic wells are located within a 1/2-mile
radius of the site. Nearby water well locations are shown on Figure 2-2, and
information about the wells is summarized in Table 2-1. Water Well Reports
for wells potentially within a 1/2-mile radius are included in Appendix A;
however, only one report is known to correspond to existing wells (Puget
Power Well). Depths to water were not measured due to inaccessibility of the.
wells, except for Well 2 east of the site. Depth to water in Well 2 was
approximately 2 feet below ground surface on March 18, 1994.

2.2 SITE FACILITIES AND UTILITIES

Site facilities and utilities are shown on Figuré 2-3 and described in the
following sections. :

2.2.1 BAboveground Facilities and Utilities

The aboveground site facilities include one building with two canopies and a
large storage trailer. The canopies formerly sheltered five of seven fuel
dispensing islands served by five USTs and four aboveground storage tanks
(ASTs). The ASTs have been out of service for at least 18 months. Above-
ground utilities at the site include electrical power supply and telephone
lines.

2.2.2 Underground Facilities and Utilities

Underground facilities include five USTs (formerly containing gasoline and
diesel) and associated piping. UST characteristics are summarized in Table
2-2. The USTs and piping were removed in 1992, as described in our June 5,
1992 Emergency Remedial Action Report (AGI, 1992¢c). Two USTs, formerly
containing heating oil and possibly used oil, are located adjacent to the
south side of the building. These tanks were taken out of service in 1992.
A water line connects the on-site domestic water supply well along the
eastern boundary of the site with the building. @A septic tank is present
west of the building, and a septic drainfield is likely present in the
northwest portion of the site. An underground culvert is present adjacent to
the northeast boundary of the site. The culvert directs surface water runoff
into the irrigation canal on the east side of Thorp Highway.

2.3 REGIONAL AND SITE HISTORY
2.3.1 General

A review of property ownership records at the Rittitas County Records office
indicates agricultural activity in the region was occurring by the early
1900s. Agricultural activity in the region continues to be the primary
economic activity today.

The site was part of a rural homesite prior to. 1968. During the mid to late
19608, SR 90 was constructed adjacent (north) to the property. Following
completion of this portion of SR 90, the site use changed from rural/
agricultural to a retail fueling facility. The site was initially leased by
Standard 0il Company of California in 1968. The lease was then acquired by
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True Value Oil Company, Inc. True Value Oil Company's interest on the lease
was then assigned to Telum Inc. and/or Bingo Management, Inc. between 1976
and 1986. In 1986, Burns Bros., Inc. acquired the lease from Telum Inc. and
Bingo Management.

2.3.2 Operational History

A review of Ecology records regarding releases from fueling operations at the
site indicates several incidents have been reported within the past 3 years.
No information prior to that time has been located.

Reports of suspected or confirmed releases are as follows:

» 11/27/89: Report of a 15-gallon diesel spill, dissipated by the time
Thorp Fire Department arrived, reported by Bob Morgan, Thorp Fire
Department. :

» 04/19/90: Report of a 50-gallon release of diesel fuel, allegedly hosed
into a nearby ditch/wetland area. Report of previous spill of 100
gallons cleaned up by excavating soil and placing it in nearby field;
red color of diesel fuel additive visible in ditch, reported by
(anonymous) .

» 05/06/91: Granular substance reported to .be spilled; investigation
determined substance to be sand, reported by S. G. Panattoni, Kittitas
County Sheriff's Department.

» 08/19/91: AST overfill reported by Rirk Mattoon, Burns Bros. Manager.

» 09/20/91: Report of contaminated surface gravel removal, -improper
disposal, leaking ASTs, improper storage of diesel fuel additive, no
placards present on ASTs, reported by (anonymous).

» 10/01/91: Fuel barrel reported in irrigation canal; petroleum hydrocar-
bon contaminated soil reported to be stockpiled by site sign; discolored
soil around tanks; storm drain leads into irrigation canal, reports
cattle drink from canal, cattle are sick and not gaining weight,
reported by (anonymous).

» 02/07/92: Explosive vapors in excavation; visible petroleum hydrocarbon
contamination, reported by Jim Chulos, Ecology.

» 03/23/92: Report of three incidents, 4/15/89, 8/12/90 and 10/24/91;

three surface spills cleaned up with absorbent material, reported by
Keith chandler, former Bingo Fuel Stop manager.

2.4 DEMOGRAPHY AND LAND USE

Population density in thé area is sparse. It is estimated that fewer than 30
people reside within a 1/2-mile radius of the site.

The site is zoned for limited commercial use according to the Kittitas County
Planning Department. Surrounding land zoning is agricultural.
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Burns Bros., Inc. leases the Bingo Fuel Stop site from a group of landowners.
An interview was conducted with the site owners' representative, Robert
Dunnington, in May 1993 (AGI, 1993b). Mr. Dunnington indicated the site will
likely be sold following site cleanup. Future site use is therefore unknown;-

however, it will likely be required to be in accordance with zoning restric-
tions.
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3.0 FIELD INVESTIGATION

3.1 GENERAL

The purpose of AGI's field activities was to investigate soil and groundwater
pelow the site and nearby surface water and sediments. Information obtained
during the investigation was used to identify the nature and extent of
contamination at the site, enabling the selection of a cleanup action
alternative. )

RI field activities were performed in general accordance with our April 1993
RI/FS Work Plan (AGI, 1993a). Field investigation procedures are discussed
in Appendix B. Activities included collecting surface water and sediment
samples, drilling and sampling 12 soil borings, completing the soil borings
as groundwater monitoring wells, collecting samples from the wells, and
conducting two aquifer tests.

3.2 SURFACE WATER AND SEDIMENTS

3.2.1 Surface Water Sampling and Chemical Analyses

staff gauges were installed in the irrigation canal near the northeast
boundary of the site, the swampy area south of the site, the pond east of the
site, and the gasoline and diesel UST excavation to monitor fluctuations of
surface water levels. surface water level measurements were collected
periodically in conjunction with groundwater level measurements.

surface water samples were collected from the pond adjacent to the east, the
swampy area adjacent to the south, the drainage ditch south and west of the
site, and the irrigation ditch adjacent to MW8. A surface water sample was
not collected from the collection grate on the west side of Thorp Highway as
no surface water was present at that location during the RI field investiga-
tion. Surface water samples were analyzed by Washington State test method
WTPH-D for total petroleum hydrocarbons (TPH) and by U.S. Environmental
Protection Agency (EPA) Method 8020 for benzene, ethylbenzene, toluene, and
total xylenes (BETX).

3.2.2 Sediment Sampling and Chemical Analyses

Sediment samples were collected directly downstream of the east end of the
culvert under Thorp Highway, from the west end of the culvert (a gsurface soil
sample, as no sediment was evident), and from the north side of the swampy
area to the south. Sediment samples were analyzed by WTPH-D for TPH and by
EPA Method 8020 for BEIX. :

3.3 8SoOILS

3.3.1 Surface

The site is predominantly covered with asphalt pavement except for the bermed
area around the ASTs and the open area in the northwest portion of the site.

Due to the presence of pavement in areas where fuel dispensers were located
and surrounding the UST locations, no gsurface soil samples were collected.
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3.3.2 Subsurface

Twelve soil borings were drilled on or near the site by air rotary or hollow-
stem auger drilling methods during June, July, and October 1993. Figure 2-3
shows the locations of soil borings (MW5) at and near the site completed
during the RI. All soil borings were completed as groundwater monitoring
wells. Borings ranged in depth from 14 to 81 feet below ground surface
(bgs). Subsurface soil samples were collected from each boring at 5-foot
depth intervals. Additional samples were collected between the 5-foot
intervals for a few of the borings. Boring locations were selected on the
basis of targeted areas of suspected soil and groundwater contamination.
Boring logs documenting subsurface conditions encountered during drilling are
included in Appendix C.

3.3.3 Chemical Analysis

Soil samples were collected for chemical analysis from each of the borings
during the RI. Soil sampling was performed to characterize the extent and
concentration of hydrocarbons across the site and the lower topographic areas
north, northeast, and east of the site. Soil samples were analyzed by EPA
Methods 8020, 8015 Modified, 7421, and 8310 for BETX, TPH, lead, and poly-
cyclic aromatic hydrocarbons (PAHSs), respectively. At locations where
hydrocarbons were detected by EPA Method 8015 Modified, the sample analyses
were not intended to evaluate if concentrations were above or below cleanup
levels, but to provide additional information regarding the character of the
petroleum hydrocarbons. Soil sample analytical schedules and collection
rationale are presented in Section 6.0. Sampling protocols are described in
the Field Investigation description in Appendix B.

- 3.4 GROUNDWATER

The RI was designed to establish groundwater background (upgradient)
'conditions, and investigate the existence and areal extent of hydrocarbon,
lead, and volatile organic compound (VOC) concentrations in groundwater
across the site and the area downgradient of the site. Twelve groundwater
monitoring wells were installed, developed, and sampled during the RI.

3.4.1 Monitoring Wells

A total of six groundwater monitoring wells (MWl through MW5 and MWll) and
one piezometer (P21l) are currently located at the site. A total of six
groundwater wells (MW6é through MW10 and MW12) are located north and east of
the site. Individual well construction diagrams are presented with the
boring logs in Appendix C. These diagrams are based on construction details
recorded during well installation. Table 3-1 summar izes construction details
for all wells and the piezometer.

Six of the borings (MWl through MWé) were drilled at or adjacent to the site
during June and July 1993 and completed as 4-inch-diameter groundwater
- monitoring wells. The boring for MW3 was drilled to a depth of 81 feet bgs
to evaluate subsurface conditions at approximately the same elevation as the
Yakima River, located 3,800 feet northeast of the site. The remaining
borings were drilled 5 to 10 feet past the depth at which groundwater was
encountered during drilling.

~10-
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Due to the presence of petroleum hydrocarbons in Mw4, MW5, and MwW6, five
additional borings (MW7 through MW10 and MW12) were drilled to the north and
east of the site in October 1993. In addition, another well (MWll) was
drilled on the site north of the AST locations at the request of Ecology.
All six of these wells were drilled 5 feet past the depth at which ground-
water was encountered during drilling. Monitoring well borings MW1l and MW12
were completed as 2-inch-diameter wells due to hard drilling conditions,
which required a smaller diameter auger to complete the borings. All of the
other wells were completed as 4-inch-diameter wells.

3.4.2 cChemical Analysis

Samples were collected from all monitoring wells except for MW4, which was
not sampled because it contained free product. Groundwater samples were

analyzed by EPA Methods 8020, 8015 Modified, 7421, 8310, and 8240 for BETX, '
TPH, lead, PAHs, and VOCs, respectively. The groundwater analytical schedule
is presented in Section 6.0, and sampling protocols are described in Appendix

3.5 AQUIFER TESTING

Aquifer testing was performed to determine hydraulic characteristics of the
site's water-bearing strata. Aquifer test data are gathered in two phases:
drawdown and recovery. Water level drawdown data are gathered during
pumping. Water level recovery data are gathered immediately following the
cessation of pumping. Hydraulic characteristics can be determined from
drawdown data, and then checked using recovery data. Aquifer test data were
analyzed by conventional methods for an unconfined aquifer. The aquifer test
analyses results are presented in Section 5.4.3, Aquifer Hydraulic Proper-

ties.

3.5.1 Static Water Level Monitoring

To evaluate background water level trends, depths to water in MW3 and MW4
were monitored under static, or non-pumping, conditions. This monitoring was
conducted for approximately 67 hours (4,000 minutes) during September 1993.
This information is used to remove background "noise" from aquifer testing

data.

3.5.2 Testing Procedures

Testing was conducted at MW3 and MW4 using step-drawdown and constant rate
. pumping and recovery test procedures. The step-drawdown test on Well MW3
indicated a constant rate test could be performed at a pumping rate of
approximately 1 gallon per minute. The test at MW3 was conducted on July 14
and 15, 1993; the MW4 test was performed on July 21 and 22, 1993. Existing
groundwater extraction pumps had been inactive for at least 21 days prior to
beginning the tests. Water discharged from pumping wells during the tests
was plumbed to the on-site groundwater treatment facility, where it was
treated according to interim cleanup procedures. Water was not reintroduced
during the tests in order to avoid recharge effects on test data.

-11-
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Wells MWl through MW6, the site domestic well, and the reintroduction area
were used for water level observation. Recovery tests consisted of recording
water levels in the same wells as they returned to prepumping conditions
after cessation of pumping. Water levels were monitored by measuring depth
to water at each of the referenced wells. Depths to water were measured with
electronic water level indicators. Details of each test are discussed in the
Field Investigation description in Appendix B.

-12-
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4.0 GEOLOGY

Published papers on regional geology were reviewed as part of the RI and used
to assist in the interpretation of site geology. No direct references for
geology at the site were located. However, information obtained during
drilling of soil borings at the site was used to interpret site geology.
- Both regional and site-specific geologic conditions have been reviewed to
evaluate the distribution and migration of contaminants at the site.
Physical properties testing was also performed to further evaluate the
subsurface materials at the site. ‘

4.1 REGIONAL TOPOGRAPHY AND GEOLOGY

The Bingo Fuel Stop site is in the Kittitas Valley in central Washington, as
shown on Figure 1-1. The topography near the site slopes to the northeast
toward the Yakima River.

Regional geology was interpreted primarily by review of studies published by
Waitt (1979) and Porter (1976). The topographically higher areas southwest
of the site are most likely comprised of Kittitas and Lakedale Drifts. The
topographically higher areas north and northeast of Thorp are comprised of
Thorp Gravel Deposits. The low area between the two topographically higher
areas is most likely recent alluvium deposited by the Yakima River and
possible outwash alluvium from the Kittitas and Lakedale Drifts at depth.

4.2 SITE GEOLOGY

Geologic conditions at or near the site were characterized based on
information obtained from the subsurface explorations (MWl through MW12)
conducted during the RI and a review of Water Well Reports from Ecology's
files. Geologic cross sections were prepared using soil boring information
and interpretation. Locations of cross sections are shown on Figure 4-1, and
the cross sections are show on Figures 4-2, 4-3, and 4-4.

The most predominant material encountered in every exploration was a well-
graded gravel with sand and cobbles. In addition, a wide variety of material
was encountered in the explorations varying from clay, silt, sandy silt,
silty sand, silty gravel, and poorly graded and well-graded sands and
gravels. The varying thickness and wide diversity of material encountered
suggest that the material is one geologic unit, and was placed while the
Yakima River meandered through the Kittitas Valley. The materials encoun-
tered during drilling are shown on the monitoring well logs in Appendix C and
are described in detail below.

Gravelly Clay: Brown gravelly clay, which was encountered from 2.5 to 25
feet bgs only in the boring drilled for MW6, was most likely fill material

placed to construct Thorp Highway.
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~ silt: Black and brown, soft to very stiff silt was encountered in all
borings drilled in the lower topographic areas north to east of the site
(MW7, MW8, MW10, and MW12). The silt was encountered at depths ranging from
3 to 12 feet bgs. The black coloring encountered in MW7, MW8, and MW12 is
attributed to organic material within the silt.

Sandy Silt: Black, very stiff to hard sandy silt was encountered directly
below the crushed rock asphalt subgrade in MWl and MW4 borings. Brown, loose
to hard sandy silt was encountered at ground surface for all borings drilled
in the lower topographic areas north to east of the site. This material was
. also encountered at depth (58 to 60 feet bgs) in MW3 and may act as an
aquitard. A clay layer approximately 3 feet thick at approximately 10 lower
in elevation was noted in a boring drilled by the Bonneville Power Adminis-
tration approximately 3/4 mile to the northeast.

Silty Sand: Brown to gray, dense, silty sand with gravel and cobbles was
encountered near ground surface in borings MW2, MW4, and MW1ll and at depth in
MW3. MW6 encountered a gray, very dense silty sand below the gravel clay
£fill material at 25 feet bgs.

Ssand: Gray, dense, poorly graded sand was encountered in only one of the
shallow borings (MW9). Yellow to brown, very dense, poorly graded sand was
encountered from 52 to 55 feet bgs in MW3. Gray, dense, well-graded sand was
encountered in only one of the shallow borings (MW12). Brown, very dense,
well graded sand with gravel was encountered from 49 to 52 feet bgs in MW3.

Gravel: Brown, very dense, poorly graded fine gravel with sand, interbedded
with poorly graded sand with gravel, was encountered from 64 feet bgs to the
total depth of 81 feet bgs in MW3. This material was not encountered in any
of the other explorations. Brown, very dense, well-graded gravel with sand
and cobbles was the most predominant lithologic unit and was encountered in
all borings. In some areas, the material had a gray color, likely due to a
reducing environment caused by petroleum hydrocarbons.

Silty Gravel: A 1- to 2-foot-thick layer of brown, very dense, silty gravel
was encountered at 15 feet bgs in both MW3 and MW1l borings, and may be a
localized aquitard in this area. This material was also encountered at 48 to
49 feet bgs in MW3.

In summary, the variety of materials encountered, and the proximity to the
Yakima River, suggest site geology is alluvial in origin.

4.3 SOIL CLASSIFICATION AND PHYSICAL PROPERTIES TESTING

Five soil samples were submitted for physical properties testing to supple-
ment field soil classification and define soil physical and/or hydraulic
properties. The samples are considered to be from the same geologic unit.
Laboratory physical properties tests included moisture content, dry density,
specific gravity, porosity, particle size, pH, and plasticity indices. Table
4-1 summarizes test results. Appendix D contains the laboratory reports for
physical properties testing.
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All soil samples were visually examined by an AGI geblogist or engineer at
the time of sample collection. Sample classifications were based on the
Unified Soil Classification System (American Society of Testing and Materials
[ASTM]) D-2488-909). :

Moisture content and dry density were calculated for four of the samples.
These tests were performed to determine in situ moisture content and
associated bulk unit weight. Moisture content was calculated in accordance
with ASTM D-2216-90; dry density was calculated on the basis of sample
moisture content and volume.

Specific gravity tests were performed on four of the samples in accordance
with ASTM D-854-83. The measured specific gravity test results were used in
conjunction with moisture content and dry density data to calculate total
porosity values using the following formula:

n-= 1-[Yd/G|(Yw) ]

where: n total porosity

Y4 dry density (pounds per cubic foot [pcf])
G, = gpecific gravity of the soil sample
Yo = unit weight of water (62.4 pcf)

Particle size analyses were performed on four of the samples by sieve and
hydrometer methods. Sieve analyses were performed on coarse-grained samples;
combined sieve and hydrometer analyses were performed on those samples which
were principally fine grained.

Particle size analyées were conducted ﬁo more accurately classify samples and
supplement field classifications. Plates C-1 through C€-4 show particle size
analysis curves.

Plasticity index tests were performed on two of the samples in accordance
with ASTM D-4318 to supplement field classification. Plate C-5 summarizes
plasticity index testing results.

The results of physical properties testing are consistent with field obser-

vations of the variety of material encountered, and support the supposition
that the material was deposited by the Yakima River system.

=15~




Applied Geotechnology Inc.

5.0 HYDROLOGY

Nearby surface water bodies, regional hydrogeology and groundwater use, site
hydrogeclogy, and areas of groundwater recharge and discharge were evaluated
during the RI. Understanding water movement through the hydrologic cycle
assists in the process of identifying potential receptors and contaminant
migration pathways. ‘

Temperature and precipitation in the Thorp area is measured by the City of

_Ellensburg, approximately 5 miles east of the site. Seasonal temperature
variations from 1988 to 1992 ranged between an average monthly temperature of
22.9°F during December and 67.8°F during July.

Annual precipitation from 1989 to 1992 ranged between 6.76 and 9.17 inches
per year (National Oceanic and Atmospheric Administration ([NOAA]; 1989 and
1992). Seasonal precipitation variations are minor; however, September has
the least precipitation during the years measured. Mean monthly precipita-
tion and temperatures for the Thorp area are summarized in Table 5-1.

5.1 NEARBY SURFACE WATER BODIES

' The prominent surface water body in the Kittitas Valley is the Yakima River.
The headwaters of the Yakima River are regulated by dams on Lake Keechelus,
Lake Kachess, and Cle Elum Lake, approximately 30 miles to the northeast.
The Yakima River flows through the Kittitas Valley from the northwest toward
the southeast to the town of Ellensburg, passing within approximately 3/4
mile to the northeast of the site. From there, it flows southward toward the
City of Yakima, then southeast into the Columbia River, and eventually to the
Pacific Ocean.

Surface waters adjacent to the site include a drainage ditch along the
southern boundary of the site, a swampy area adjacent to the southeast, a
small pond to the east across Thorp Highway, and an irrigation canal
southeast of the site, crossing under Thorp Highway and continuing northward
along the east side of Thorp Highway. We understand the drainage ditch along
the southern boundary of the site was installed by farmers to collect shallow
groundwater from nearby agricultural fields. This was done to dewater the
fields and increase agricultural productivity (Panattoni, 1994). Water in
the ditch flows eastward into the irrigation canal at the southwest corner of
the site, as shown on Figure 5-1. The irrigation canal routes water north
. (through the canal) or northeast (through subsurface piping). Some of the
water flows east through subsurface piping along the south side of SR 90.
The remainder of the water flows northeast through piping below SR 90 to one
of two fields. Excess irrigation water from this series of canals is routed
into a pond on the south side of Depot Road or into the Ellensburg Power
Canal (which eventually reenters the Yakima River). The pond appears to have
been excavated sometime between 1966 and 1979, based on a review of aerial
photographs. ‘
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5.2 REGIONAL HYDROGEOLOGY AND GROUNDWATER USE

The site resides in the approximately 30-mile-long, southeast-trending
Kittitas Valley. The valley is bordered on the south by the Manastash Ridge
and to the north by the Wenatchee Mountains. Hydrologically, this area is
known as the Kittitas Basin and is within the Yakima River Basin.

Groundwater resources in the Kittitas basin are plentiful due to high
precipitation and runoff in the Cascade Mountains where the Yakima River
watershed originates. Snowmelt and rainfall provide most of the watershed's
runoff throughout the fall, winter, and spring. Meltwater from glaciers in
the western area of the watershed also sustains flows throughout the spring
and summer. . Permeable Yakima River alluvium throughout the basin provides
reliable supplies of groundwater to wells. Nearby domestic and irrigation
wells withdraw water from depths of 30 to 350 feet according to the Water
Well Report files at Ecology. Well logs are included in Appendix C.

Most groundwater withdrawn throughout the basin is pumped from Yakima River
alluvium. These sediments are several hundred feet thick in many places in
the basin. Most groundwater flow through the basin likely travels through
these sediments. Groundwater in the Kittitas basin is used for irrigation
associated with agriculture. Most groundwater withdrawal occurs during the
growing season from April through September. Groundwater is typically
encountered in low-lying areas of the Kittitas Valley at depths of less than
20 feet bgs.

5.3 SITE HYDROGEOLOGY

Site hydrogeology was studied during the RI, to evaluate the impact of
petroleum hydrocarbons on groundwater. Groundwater elevation maps were
prepared based on depth to water measurements in groundwater monitoring
wells. Groundwater flow directions were determined based on groundwater
contours. Two aquifer tests were performed to evaluate hydraulic conduc-
tivity and velocity.

5.3.1 Groundwater Occurrence

We have identified two hydrostratigraphic zones below the site, termed the
Upper and Lower Zones. The uppermost groundwater zone occurs under uncon-
fined (water table) conditions within the alluvial sediments described in
Section 4.0. Eleven groundwater monitoring wells are screened in this zone.
Depth to the water table generally varies approximately 22 feet across the
study area. One on-site monitoring well (MW3) is screened in the Lower Zone,
below silty sands, silty gravels, and a thin silt layer. The groundwater
zone screened by MW3 exhibits lower hydraulic head than the overlying ground-
water zone screened by the shallow PZ1 completion (consistently about 5 feet
- between PZ1 and MW3). This hydraulic head difference and the low permeabili-
ty of overlying sediments suggest the deeper groundwater zone screened by MW3
(70 to 80 feet bgs) can be identified separately from the shallow ground-
water.

-17-




Applied Geotechnology Inc.

5.3.2 Groundwater Elevations and Flow Directions

Water levels in monitoring wells MWl through Mwé have been measured on a
weekly basis since July, and MW7 through MWl2 levels have been measured on a
weekly basis since November 1993. These data indicate groundwater elevations
are consistently highest in the southwest portion of the site area, and
gradually decrease to the northeast. Total change in water table elevation
across the study area on November 5, 1993 was approximately 22 feet between
MW1l and MW12 (approximately 720 feet apart), with a resulting groundwater
gradient of approximately 0.03 foot per foot of horizontal distance.
Horizontal groundwater flow is thus northeasterly toward the Yakima River.
Depths to the water table and groundwater elevations for July 7 and November
5, 1993 are summarized in Table 5-2. Measurements on July 7 were collected
when site wells were not being pumped; on November 5, measurements were
collected when recovery sumps were being pumped. The groundwater flow
directions are fairly consistent, indicating that pumping the recovery sumps
has no net effect on flow direction.

The northeasterly groundwater flow direction has been consistent through each
of the referenced measurement rounds. Figures 5-2 and 5-3 show groundwater
elevation contours and flow directions measured on July 7 and November 5,
1993, respectively. Winter or spring water level conditions have not been
characterized at the site; however, local and regional hydrogeology suggest
the overall northeasterly flow direction is consistent throughout the year.

At the Pzl location, hydraulic head in the shallow zone well is higher than
the head in MW3, indicating at least partial separation of the two zones, and
the potential for limited downward flow from the Upper to the Lower Zone in
this location. Vertical flow direction is not known elsewhere across the
site.

Water level fluctuations at MW3 and MW4 under static (non-pumping) conditions
are shown in the groundwater hydrographs on Figure 5-4. The maximum water
level change exhibited during this monitoring period was approximately 0.05
foot at MW3 and 0.04 foot at MW4. Cyclic fluctuations evident in the data
from MW3 may be attributed to pumping at a groundwater extraction well
pumping large volumes of water at'6-hour intervals in the vicinity. The
absence of a well-defined cycle in the data form MW4 further suggests the
existence of two hydrogeologic zones.

5.3.3 Aquifer Hydraulic Properties

Aquifer testing was performed on the site on July 14, 15, 21, and 22.
Testing procedures are described in the Field Procedures description in
Appendix B. Data gathered during the testing were analyzed using different
methods developed by Theis, Jacob, Lohman, and Thiem. Assumptions regarding
the use and limitations of these analysis methods are discussed in the Field
Procedures description in Appendix B.

The results of aquifer test data analysis provide values for transmissivity
and hydraulic conductivity for the Upper and Lower Zones based on recovery
data for the Lower Zone, and drawdown and recovery data for the Upper Zone.
Aquifer test results are shown in Table 5-3. The results indicate hydraulic
conductivity (K) of the Lower Zone is approximately 10% centimeters per second
(cm/sec). The value of K for the Upper Zone is approximately 10? cm/sec, and
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assuming a porosity of approximately 0.30, average liner flow velocity is
estimated to be approximately 0.3 feet/day. The gradient flow velocity was
not calculated for the Lower.Zone since the water level is only known in one
location.

Aquifer test results for the Upper and Lower Zone are consistent with silty
sand and silty gravel conditions; the Lower Zone results indicate a signifi-
cantly lower permeability than the Upper Zone. Hydraulic communication
between the zones appears to be minor based on: the relatively low hydraulic
~ conductivity of the lower zone at MW3 compared to the upper zone; the differ-

ence in static water levels between well MW3 (lower zone) and piezometer PZ1
(upper zone); and lower conductivity and higher pH measured in water sampled
from MW3 compared to other wells.

5.4 GROUNDWATER RECHARGE AND DISCHARGE

Groundwater below most of the site appears to be recharged by the unlined
drainage ditch west and south of the site (Figure 2-3). The ditch is
partially dammed south of the site, creating the swampy area. Overflow from
the swampy area flows into an irrigation canal fed by the West Side Canal.
The irrigation canal crosses under Thorp Highway in a culvert. A portion of
the flow is then channeled into the pond east of Thorp Highway by an
adjustable distribution box. Most of the flow proceeds north along the east
side of Thorp Highway (or through subsurface piping across the adjacent
field), then east along the SR 90 eastbound on-ramp or northeast under SR 90.

The swampy area south of the site is likely recharging groundwater in the
vicinity of MW5, based on the elevation of water in the swampy area measured
at staff gauge 3 (SG3) and. groundwater elevation in MWS, The elevation of
water in the swampy area was 6 feet higher than groundwater elevation in MW5
on November 12, 1993,

The small pond east of Thorp Highway likely recharges groundwater in the
eastern portion of the study area, based on the elevation of the pond surface
measured at SG2 compared to groundwater elevation at nearby well MW7. The
pond elevation was approximately 5 feet higher than groundwater elevation in
MW7 on November 12, 1993. The irrigation canal east of Thorp Highway and
south of the eastbound on ramp to SR 90 is likely recharging groundwater in
the vicinity of Mw8, based on the canal water level at SG1 compared to the
elevation of groundwater at MW8. The canal water level was approximately 8
feet higher than groundwater elevation in MW8 on November 12, 1993.

One groundwater discharge (seep) area was observed along the hillslope
immediately north of recovery sump RS-2 during our January 28, 1993 site
visit. The seep was also observed by Ecology personnel in November 1992 and
January 1993, who stated the seep had a petroleum odor and sheen. This
seepage likely resulted from shallow groundwater in the Upper Zone intersect-
ing the ground surface. Seepage has not been observed since the groundwater
recovery and treatment system restarted pumping from RS-2 in late January
1993.
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6.0 CONTAMINANT DISTRIBUTION AND MIGRATION

6.1 GENERAL

This section presents chemical analysis results for soil, groundwater,
surface water, and sediment samples collected during the Emergency Remedial
Action in March 1992 and Remedial Investigation in July, October, and
November 1993. The section also discusses contaminant distribution, sources,
and migration. Because the site has a history of storing and handling large
volumes of fuels, fuel hydrocarbons were the focus of the investigations.
Lead, pesticide, and fertilizer distribution was also investigated at the
request of Ecology. Collection protocols for groundwater and surface and
subsurface soil samples are outlined in the field procedures description in’
Appendix B.

Laboratory reports for the RI sample analyses are presented in Volume II.
Analyses were performed by Analytical Technologies, Inc. in accordance with
Ecology and EPA methodologies. Each laboratory data package was reviewed by
AGI upon receipt for technical accuracy, precision, and completeness.
Quality assurance reports summarizing results of these reviews are presented
with the laboratory reports in Volume II. Specific analytes and method
reporting limits (MRLs) for each method utilized during the investigations
are included in the analytical summary tables introduced in the following
discussions. :

6.2 SOIL

Soil samples were collected during the Emergency RA in March 1992 and RI in
July and October 1993. During the Emergency RA, a total of 28 soil samples
were collected from the UST excavations, product piping trenches, beneath the
fuel dispenser islands, and the soil stockpile.

During the RI, 20 soil samples were collected from 12 soil borings. Borings
were then completed as groundwater monitoring wells MWl through MW1l2. At
least one sample was collected from each boring near the water table and up
to two additional samples were collected from various interval(s) of the
boring if evidence of contamination was noted during drilling. A field
duplicate sample was collected from MWé at 22.5 feet bgs. One soil sample
was collected from near the drain box at the west end of the north culvert.
Sample collection locations during the Emergency RA and soil boring locations
are shown on Figures 3-1 and 6-1, respectively.

6.2.1 Analytical Schedule

Soil samples were analyzed for selected compounds, including TPH quantified
as gasoline and diesel by EPA Method 8015 Modified (to characterize the
hydrocarbons type and treatability, not evaluate whether concentrations were
above or below cleanup levels); TPH quantified as oil by EPA Method 418.1
Modified; BETX by EPA Method 8020; total lead by EPA Method 7421; PAHs by EPA
Method 8310; VOCs by EPA Method 8240; and TPH quantified as diesel by
Washington State Method WIPH-D. The analytical schedule for soil samples is
summarized in Table 6-1.
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6.2.2 Contaminant Distribution, TPH and BETX

The following sections discuss soil sample results from the Emergency RA and
the RI. Sample locations, depths, dates, and laboratory results are sum-
marized in Tables 6-2 and 6-3. The distribution of TPH and BETX is discussed

below.

TPH: All soil samples were analyzed for TPH. During the Emergency RA,
elevated TPH as gasoline concentrations ranging up to 21,000 milligrams per
kilogram (mg/kg) were detected in samples collected from UST removal areas,
piping trenches, and dispenser islands. The extent of TPH contamination was
not delineated since only surficial soil samples were collected at that time.

During the RI, soil samples were collected from subsurface on and off site,
providing a more comprehensive delineation of lateral and vertical extend of
TPH contamination in soil. s

TPH - was not detected in soil samples from borings MW1l, MW2, MWw4, MW7, MWS8,
MW9, MW10, MW1ll, and MW12. Gasoline and diesel concentrations were detected
at 310 mg/kg and 3,100 mg/kg, respectively, in a sample collected from boring
MW3 at 9 feet bgs, and diesel was detected at 34 mg/kg in a sample collected
at 42.5 feet bgs. Low levels of TPH were detected in samples collected from
boring MWS at 7.5 feet bgs and MWé at 17.5 and 22.5 feet bgs. The TPH
concentrations ranged from 10 to 160 mg/kg.

A sample collected from near the drain box at the west end of the north
culvert (see Figure 6-1) contained 340 mg/kg diesel-range TPH (Sample S32).

0oil: Samples collected from the east and south sidewalls of the former
heating oil UST excavation (S15 and S16) during the Emergency 'RA were
analyzed for oil-range TPH. Oil was detected in sample S15 at 22 mg/kg, but
was not detected in sample S16.

BETX: All soil samples were analyzed for BETX except 83, S§15, and 816,
collected during the Emergency RA. In the UST removal area, elevated BETX
concentrations were detected in samples collected from the north and east
sidewalls of the former regular gasoline UST excavation, from the piping
trenches, and beneath dispenser islands 6 and 7 (Samples S7, S8, 8§10, S27 and
§28). The ranges of BETX concentrations in these samples are from 6.5 to 92
mg/kg (benzene), 19 to 300 mg/kg (ethylbenzene), 69 to 1,000 mg/kg (toluene),
and 170 to 1,800 mg/kg (total xylenes).

During the RI, BETX was not detected in samples collected from MWl, MW2, MW7,
MW8, MW10, MWll, MWl1l2, and near the drain box at the west end of the north
culvert. The highest BETX concentrations were in a sample collected from MW6
at 22.5 feet bgs. BETX concentrations in this sample were 3.5 mg/kg
(benzene), 3.6 mg/kg (ethylbenzene), 17 mg/kg (toluene), and 21 mg/kg (total
xylenes). BETX was detected in samples from MwW3, MW4, and MWS5 at lower
concentrations. ‘
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6.2.3 Contaminant Distribution, PAHs, Lead, and Vinzl Acetate

PAHs: Soil samples collected during the Emergency RA were not analyzed for
PAHs. All soil samples collected from borings during the RI were analyzed
for PAHs. Naphthalene, l-methylnaphthalene, 2-methylnaphthalene, fluorene,
and/or phenanthrene were detected in samples collected from MW3, MWS5, and
MW6. However, carcinogenic PAH compounds were not detected in any analyzed
soil samples.

Lead: Surficial soil samples S5, S6, S7, S8, S20, 826, S27, and S28 and all
samples collected during the RI were analyzed for total lead. Lead concen-—
trations ranged from not detected to 21 mg/kg. No elevated lead concentra-
- tions were identified.

Vinyl Acetate: Two soil samples (S1 and S3) which contained elevated (up to
12,000 mg/kg) concentrations of 'diesel were analyzed for volatile organic
hydrocarbons, including vinyl acetate, a component of Burns Red additive in
diesel fuel. Vinyl acetate was not detected in either sample. The only
volatile organic hydrocarbons detected in samples S1 and S3 were low
concentrations of total xylenes.

6.3 GROUNDWATER

During the Emergency RA, a total of four water samples (W-1 through W-4) were
collected from four drinking water wells located within a 1/4-mile radius of
the site. During the RI, 14 groundwater samples were collected from 11 of
the 12 monitoring wells (MWl through MW12 except MW4), including field
duplicate samples collected from MW2 and MW1l. All well locations are shown
on Figure 6-2. Free product was present in MW4 and MW6é during July 1993
sampling and, therefore, samples were not collected from these two wells at
that time. However, a sample was collected from MW6 in November for selected

chemical analyses.

During the RI groundwater sampling, PH, conductivity, and temperature were
measured and recorded to monitor parameter stabilization while purging wells.
This procedure provides a cursory field assessment of groundwater chemistry,
and promotes collection of samples representative of in situ groundwater
conditions. Field parameters measured during groundwater sampling are
summarized in Table 6-4.

.6.3.1 Analytical Schedule

Groundwater samples were analyzed for TPH quantified as gasoline and diesel
by EPA Method 8015 Modified (to characterize hydrocarbon types and
treatability, not to evaluate if concentrations were above or below cleanup
levels), BETX by EPA Method 8020, total lead by EPA Method 7421, PAHs by EPA
Method 8310, pesticides by EPA Method 8080, nitrate/nitrite by EPA Method
353.2/354.1, gasoline by Washington State Method WTPH-G, and VOCs by EPA
Method 8240. The analytical schedule for groundwater samples is summarized
in Table 6-5. :
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6.3.2 Contaminant Distribution, TPH and BETX

The following sections discuss groundwater sample results from the Emergency
RA and the RI. Sample locations, dates, and laboratory results are
summarized in Tables 6-6 and 6-7. The distribution of TPH and BETX is
discussed below. -

TPH: Samples collected from Puget Power Service Center and the Thorp Antique
and Fruit Mall during the Emergency RA were analyzed 'by wWashington State
Method WTPH-G. No hydrocarbons were detected. All groundwater monitoring
well samples collected during the RI were analyzed by EPA Method 8015
Modified, except for the sample from MW6. The sample collected from MW6 was
used to evaluate the concentration of vinyl acetate in groundwater, as
described in Section 6.3.3. Samples collected from MW1l, MW2, MW3, MW7, MW9,
MW10, MW1ll, and MW12 did not contain detectable concentrations of hydrocar-
bons.

TPH quantifled as gasoline was detected in MW5 at 34 milligrams per liter
(mg/L) and MW8 at 3 mg/L. TPH quantified as diesel was detected in MW5 at 2

mg/L.

BETX: BETX was not detected in the four drinking water wells sampled during
the Emergency RA. BETX was not detected in samples collected from wells MWl,
MW7, MW9, MW10, MW1l, and MW12 during the RI. Elevated BETX concentrations
(ranging up to 12,000 micrograms per liter [ug/L}] total xylenes) were
detected in samples collected from MW5, MW6, and MW8. Low levels of BETX
(slightly above detection limits) were detected in samples collected from MW2

and MW3.

6.3.3 Contaminant Distribution - PAHs, Lead, Vinyl Acetate,
Aqrichemical Chemicals

PAHs: Samples collected during the Emergency RA were not analyzed for PAHs,
lead, or agricultural chemicals. Elevated levels of naphthalene, l1-methyl-
naphthalene, and 2-methylnaphthalene were detected in samples collected from
MW5 and MW8 during the RI. Trace levels of fluorene, phenanthrene, and
anthracene were also detected at MW5. Samples collected from MW2 and MW3
contained lower levels of naphthalene, l-methylnaphthalene, 2-methylnaph-
thalene, fluorene, phenanthrene, and/or anthracene. Carcinogenic PAH
compounds were not detected in any groundwater samples.

Lead: Total lead was detected in groundwater samples collected from MWl
(0.013 mg/L), MW2 (0.005 mg/L), and MW3 (0.004 mg/L). No other groundwater
samples contained detectable levels of lead.

Vinyl Acetate: The sample collected from MW6 during the RI was analyzed for
voCs, including vinyl acetate, a Burns Red fuel additive. Vvinyl acetate was
not detected in the sample.

Nitrate/Nitrite: The sample collected from MWl during the RI was analyzed.
for nitrate and nitrite. Nitrate was detected at a concentration of 6.25
mg/L and nitrite at 0.15 mg/L.

Pesticides: Samples collected from MWl and MW6 during the RI were analyzed
for chlorinated pesticides. Pesticides were not detected in either sample.
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6.4 SURFACE WATER

During the Emergency RA, surface water samples were collected from all
surface water bodies within a 1/4-mile radius of the site. One sample was
collected from a pond east of the site, from the swampy area south of the
site, from the drainage ditch south and west of the site, and from the
irrigation ditch adjacent to MW8 (see Figure 6-3).

Surface water samples were analyzed by some or all of the following: EPA
Method 8020 for BETX and Washington State Method WTPH-G and WTPH-D for TPH
quantified as gasoline and diesel. Results of chemical analysis are shown in
Table 6-8. The only analyte detected in either sample was toluene at 0.99
Mg/L in the sample from the swampy area.

6.5 SEDIMENT

Sediment samples were collected during the RI from areas where potentially
impacted sediment was expected to accumulate. One sample was collected from
the east end of the north culvert; the other one was collected from the
swampy area south of the site (see Figure 6-3). Samples were analyzed for
BETX and TPH quantified as diesel. Results of chemical analyses are shown in
Table 6-8. TPH quantified as diesel was detected at 2,100 mg/kg and toluene
at 0.42 mg/kg in the sample collected from the east end of the north culvert
(Sample S31). The hydrocarbon concentrations may be the result of surface
run-off water or groundwater seepage from the subsurface near RS2, discharged
from the culvert, since diesel-range compounds were also detected in the soil
near the drain box at the west end of the culvert (Sample S32). The impacted
sediment did not likely result from impacted shallow groundwater directly,
based on a comparison of the lower static water level in MW8 and the
elevation of the irrigation canal (approximately 8 feet of difference in
November 1993).

The sample collected from the southern swampy area (Sample S30) contained 57
mg/kg TPH as diesel, but no detectable BETX. The detected diesel may be
attributable to run-off water from the aboveground tank area transported via
the irrigation canal, or possibly to run-off water from the east portion of
the site. The laboratory chromatogram indicates the presence of diesel and
longer chain hydrocarbons similar to motor oil or asphalt. The most likely
source of o0il or asphalt is the paved area north of the swampy area.

6.6 CONTAMINANT SOURCES AND MIGRATION

The following sections summarize the distribution and potenfial sources for
petroleum hydrocarbons detected during the Emergency RA and the RI.

6.6.1 contaminant Sources and Migratiom = Soil

The Emergency RA soil investigation was limited to surface soils adjacent to
the UST excavations, associated pipelines, and dispenser islands. TPH
concentrations identified in this investigation were believed to be the
result of vertical leaching from surface spills and/or releases from the UST
systems. For instance, elevated TPH concentrations in soil samples collected
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from piping trenches may be related to piping corrosion and leaking fittings
observed during the UST removal. TPH concentrations in soils beneath
dispenser islands were probably caused by fuel leaks/drips from fuel pumps
above and/or fuel spilled during pump maintenance.

Elevated TPH concentrations detected in the soil sample collected during the
RI from MwW3 at 9 feet bgs likely resulted from surface spills at or upslope
of this location. However, contaminants may have originated from the UST and
dispenser island areas and migrated with groundwater. Similarly, TPH found
at MW5 may have originated from surface spills migrating downward and/or UST
release transported by groundwater. TPH present in MW6é may have resulted
from surface spills upslope or UST release transported by groundwater.

Diesel found in a soil sample collected from the drain box at the west end of
the north culvert is likely a result of run-off water from the site.

6.6.2 Contaminant Sources and Miqgration - Groundwater

The general groundwater flow direction across the site is to the northeast,
as described in Section 5.4.2. TPH and BETX were either not detected or were
at trace levels at upgradient locations (MW1l, MW2, MWl1ll). In contrast, free
product or high concentrations of TPH and BETX were present at downgradient
wells (MW4, MWS, and MW6), indicating the USTs and service islands were
- probably sources of TPH concentrations in groundwater.

Farther from the source area, hydrocarbons were not detected in Wells MW7,
MW9, and MW10. MW8, however, contained elevated levels of dissolved
hydrocarbons. These concentrations appear to have migrated from the source
area to the northeast with groundwater. Farther downgradient from MW8 to the
northeast, hydrocarbons were not detected in MW12.

6.6.3 Contaminant Sources and Miqgration - Surface Water

Surface water has not been impacted from petroleum hydrocarbons'at the site
bagsed on surface water sample analyses.

6.6.4 Contaminant Sources and Migration - Sediment

Sediment in the swampy area appears to have been impacted by hydrocarbons
from the site, based on the result of Sample S30. These hydrocarbons have
likely been transported by surface runoff, as the surface water body is
hydraulically above shallow groundwater.

Sediment in the irrigation canal adjacent to MW8 has likely been impacted by
surface runoff via the culvert near the northeast corner of the site.

6.6.5 Contaminant Sources and MigrationVSummagz

In summary, soil and groundwater contamination is mainly limited to TPH-
related compounds: gasoline, diesel, BETX, and occasionally PAHs. The UST
and dispenser island releases appear to be primary sources of contamination.
Another significant source may be surface fuel spills in the dispenser island
areas during dispensing operations and maintenance. The extent of impacted
goil, sediment, surface water, and groundwater is shown on Figure 6-4.
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The presence of free product and elevated TPH concentrations at downgradient
wells indicate TPH contamination has been transported with or by groundwater.
The extent of this contamination off site toward the northeast has been
delineated, evidenced by downgradient wells with nondetectable hydrocarbon
concentrations. The adjacent surface waters (swampy area to the south and

the pond to the east) have apparently not been significantly affected by TPH
contamination originating from the site.
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7.0 DEVELOPMENT OF DRAFT CLEANUP LEVELS

7.1 INTRODUCTION

This section presents the rationale used to develop site-specific, risk-based
draft cleanup levels for Bingo Fuel Stop. Development of draft cleanup
levels follows Washington State regulations as issued under the Model Toxics
Control Act, WAC 173-340-700. This section is organized into the following
headings:

» Cleanup Level Development provides a general overview of the development
of risk-based cleanup levels under MTCA guidance.

» Cleanup Level Consjderations identifies chemicals representative of site
contamination, assesses their potential exposure to human and ecological
receptors, and evaluates their toxicity, regulatory criteria, and other
appropriate toxicological factors.

» Estimating Risk-Based Concentrations uses MTCA guidance to develop
medium-specific, risk-based concentrations that protect human health and

the environment.

» Selection of Draft Groundwater Cleanup Levels documents the selection of
appropriate chemical-specific groundwater cleanup levels..

» Selection of Draft Soil Cleanup Levels documents the selection of:
appropriate chemical-specific soil cleanup levels.

7.2 CLEANUP LEVEL DEVELOPMENT

MTCA preaenté three options to. establish specific cleanup levels for sites
contaminated by hazardous substances. These options are termed Methods A, B,
and C; however, their order does not reflect an order of application.

MTCA Method B was used in developing cleanup levels for the site. Method B
is the standard method used to establish cleanup levels for groundwater,
surface water, soil, and air and is applicable to all sites. WAC 173-340-
705(1) states Method B shall be used to develop cleanup levels unless one or
more of the conditions for using Method A or Method C are demonstrated to
exist, and the person conducting the cleanup action elects to utilize that
method. The method requires calculation of risk-based cleanup levels using
the risk equations and parameters listed in the regulations. Risk-based
concentrations are then compared to any applicable federal or state
regulations. :

Method B takes into account the combined effects of multiple toxicants and
exposure pathways. The calculated risk-based cleanup levels are then
compared to modifying criteria, such as analytical MRLs, background concen-
trations, and actual exposure pathways, to establish site-specific cleanup
levels. Method B is appropriate for determining cleanup levels at Bingo Fuel
Stop due to the presence of hazardous substances not listed in Method A
cleanup tables.
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7.3 CLEANUP LEVEL CONSIDERATIONS
7.3.1 General

Site-specific cleanup level development begins by identifying chemicals
representative of site contamination, referred to as chemicals of concern
(COCs). COCs are then evaluated for their potential to cause adverse human
and/or ecological effects. Using this information, risk-based concentrations
are calculated to protect human and/or other populations from exposure to
unacceptable COC concentration levels.

To develop risk-based cleanup levels, several steps are involved:
» Identifying chemicals detected duting the RI as COCs.

» Identifying potential human and ecological receptors by characterizing
contaminant transport and potential receptor exposure pathways.

» Compiling all available human health toxicity information for COCs on
human and other receptors. This information is used in calculating
risk-based concentrations.

» Compiling all Applicable or Relevant and Appropriate Requirements
(ARARS). Groundwater and surface water quality criteria are the most
applicable ARARs for use at this site; rationale for their use is
discussed below.

7.3.2 Identification of COCs

Site history and fueling operations were considered when developing a list of
potential COCs. Soil and groundwater samples were analyzed for the presence
of potential CoCs. All chemicals detected in soil and groundwater samples
are included on the list of COCs, Table 7-1.

7.3.3 Potential Receptors and Exposure Pathways

Potential receptors may include human and animal populations as well as
groundwater and surface water bodies. Exposure pathways describe the
mechanism of contaminant transport to receptors and include airborne dusts,
migration in groundwater, soil and water ingestion, and direct dermal
contact, among others. Evaluation of potential pathways and receptors is
necessary to determine which populations and resources will be impacted by
contamination.

Exposure to contamination through ingestion of groundwater is the primary
exposure pathway since area groundwater is currently used as drinking water
sources for some private residences within a 1/2-mile radius.

Currently, access to contaminated soil is limited by fencing. On-site

workers could contact chemicals in exposed soil through dermal absorption,
incidental ingestion, and inhalation of soil that has been entrained as dust.
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Hydrogeologic information indicates that groundwater can potentially
discharge to the Yakima River, or to irrigation canals that eventually
discharge to the Yakima River. Therefore, freshwater aquatic organisms could
be exposed to chemicals migrating in groundwater. The Yakima River is not a
gource of drinking water in the vicinity and it is unlikely that river water
would be used as a future drinking water source. However, during recrea-
tional use of the river, humans could be exposed to chemicals that have
migrated from groundwater to surface water or could consume aquatic organisms
that have bioaccumulated contaminants. Protection of aquatic life and
against human exposure during recreational use or ingestion of fish are also
elements of cleanup level development. The most likely transport pathway to
this surface water body is site groundwater.

7.3.4 Compilation of Toxicity Information and ARARs

Toxicity Information: Toxicity factors for chemicals detected in soil and
groundwater were compiled from standard EPA reference sources. These include
the EPA Integrated Risk Information System (EPA, 1993a) and the Health
Effects Assessment Summary Tables (EPA, 1993b). Toxicological information is
presented in Table 7-2. Where available, primary toxicological information,
including cancer potency factors (CPF) and chronic reference doses (RfD), is
presented. Table 7-2 also lists primary (and some secondary) adverse
toxicological endpoints of COCs, and apportionment factors. Apportionment
factors, used in the downward adjustment of cleanup levels to reflect
multiple chemical exposures, are further discussed in Section 7.4.3.

Specific toxicity information is not available for the following chemicals
detected on site:

lead
l-methylnaphthalene
2-methylnaphthalene
phenanthrene

vvyvVvyyey

Cleanup levels cannot be developed for chemicals lacking toxicity informa-
tion. However, these chemicals are similar in environmental fate and
mobility to chemicals detected on site that possess well-characterized
toxicological parameters. Compound concentrations will be compared to
developed cleanup levels for chemically similar COCs.

A standard toxicity factor has not been developed for lead because of unique
issues in evaluating lead exposure and toxicity. However, risk-based
criteria have been established for lead-contaminated media and are discussed.

Compilation of ARARs: Possible ARARs include federal or state standards and
proposed standards for chemicals in soil or groundwater. . :

» Soil: No soil ARARs are available for chemicals detected. However,
issues related to lead in soil are addressed by EPA. An interim cleanup
level of 500 to 1,000 mg total lead per kg soil at Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)
(Superfund) sites characterized as residential is in the process of
being finalized by EPA (EPA, 1992a, 1990, and 1989).
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MTCA requires that concentrations of contaminants allowed to remain in
soils not degrade groundwater quality (WAC 173-340-740(3](a]){ii]{A)});
therefore, ARARs for chemicals detected in soil are relevant to
groundwater ARARs. ARARs for groundwater are discussed below.

» Groundwater: Federal water quality maximum contaminant levels (MCL8)
are ARARs for groundwater that is used as a source of drinking water.
Current residential properties within a l-mile radius of Bingo Fuel Stop
use groundwater as a source of drinking water; therefore, groundwater
MCLs are applicable in developing Method B cleanup levels. Federal MCLs
are listed in Table 7-3. Site hydrogeology indicates that groundwater
traversing site boundaries has the potential to discharge to the Yakima
River. In consideration of the potential for cross-media contamination
(i.e., soil contaminants leaching into groundwater and subsequently
being transported into surface water), surface water ARARs are identi-
fied (where possible) for chemicals detected in groundwater.

{

» Surface Water: Ecology is presently adopting the National Toxics Rule
(EPA, 1992b) as an ARAR for surface water (McCormick, 1993). The
National Toxics Rule establishes legally enforceable federal standards
for select priority toxic pollutants in surface water. The Rule will
bring all states into compliance with the requirements of Section
303(c)(2) (B) of the Clean Water Act.

Until the National Toxics Rule is adopted, freshwater criterion
(continuous concentration) for the protection of both aquatic life and
human health from the consumption of aquatic organisms are preeminent.
Chronic Freshwater Quality Criteria for COCs are presented in Table 7-3.

The criterion for consumption of aquatic organisms considers human
ingestion of 6.5 grams of fish per day and accounts for trophic level
biocaccumulation. A separate criterion for ingestion of surface water as
a drinking water source, with subsequent consumption of aquatic
organisms, is not considered relevant because the Yakima River is not
used as a drinking water source.

7.3.5 Petroleum Hydrocarbon Components

In accordance with WAC 173-340-740(3)(a)(ii)(B), cleanup levels were
developed for individual toxic TPH constituents (i.e., BETX and PAHs) and
compared to the Method A cleanup level for the mixture of constituents
commonly referred to as TPH. The listed regulation section states that "the
person undertaking the cleanup may elect to make this determination of
appropriate cleanup goals on the basis of data on individual hazardous
substances that comprise the total petroleum hydrocarbon.”

TPH mixtures commonly include individual components that range in toxicity
from nonhazardous chemicals to those presenting carcinogenic risks. Under
. Method B, separate risk-based cleanup levels may be derived for each chemical
component detected so that cleanup levels more accurately reflect the degree
of risk posed by each detected chemical present in a particular TPH mixture.

Primary TPH COCs detected on site are in the aromatic fraction. BETX and
PAHs are typically used in characterizing potential risks and cleanup
requirements for petroleum-contaminated sites; these chemicals include the
most toxic known compounds likely present in TPH and exhibit a broad range of
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physical and chemical properties that influence environmental toxicity and
mobility (Kostecki and Calabrese, 1989). BETX and PAHs - can serve as
indicators of overall site risk and remediation needs. Remediation based on
cleanup levels for these individual TPH COCs will also result in cleanup of
other substances with similar environmental fate properties.

7.4 ESTIMATING RISK-BASED CONCENTRATIONS

7.4.1 Introduction

Risk-based concentrations estimated under Method B allow media-specific
concentrations that protect public health and the environment to be
established. Development of these concentrations take into account site-
specific factors that influence the nature of risk posed by the site (i.e.,
land use) and factors that affect the movement of chemicals in the environ-
ment (i.e., soil type, depth to groundwater, rainfall). Media-specific risk-
pased concentrations are then compared to other applicable contaminant
concentrations and cleanup levels are selected. :

7.4.2 Target Risk Levels

Under MTCA Method B, the total target risk level from exposure to all
carcinogenic substances occurring on site following cleanup should not exceed
1 x 105 (i.e., a 1 in 100,000 incremental risk of developing cancer over a
lifetime from a 30-year exposure period). The total target risk level from
exposure to any individual carcinogen should not exceed 1 x 10%. For
noncarcinogenic health effects, the target hazard index is 1.0 (i.e., an
estimated exposure level at the RfD) for combined exposures to all noncarcin-
ogenic substances eliciting the same type of toxic response.

7.4.3 Apportionment of Risk-Based Concentrations

Risk-based concentrations estimated using the approach presented in MTCA must
be adjusted downward to reflect consideration of potential additive risks as
a result of multiple exposures. Such adjustments ensure that total risks
presented by site exposures following cleanup do not exceed the target levels
established in MTCA. '

The toxicological endpoints of the COCs are listed in Table 7-2; these are
used in setting the apportionment factor, also listed in the table (WAC 173-
340-708[5)). Apportionment factors are used in the downward adjustment of
cleanup levels to reflect multiple chemical exposures. '

For example, two site COCs are liver toxicants; development of soil and
groundwater cleanup levels for these liver toxicants are therefore adjusted
(apportioned) downward by a factor of 2 to account for multiple chemical
exposures. Noncarcinogenic COCs affecting only one toxicological endpoint do
not have apportionment factors indicated; cleanup levels for these are based
on unapportioned hazard.

Only one COC detected in soil and groundwater is listed as a carcinogen.
Because unadjusted risk-based cleanup levels under Method B for individual
carcinogens are calculated to protect against cancer risks at 1 x 10%, and
because the total cancer risk is less than or equal to 1 x 10%, adjustment of
risk-based cleanup concentrations is unnecessary.
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Risk-based concentrations for contaminants in surface water, groundwater, and
soil were derived assuming exposure only to a single chemical, and are listed
in Table 7-4 as "Unapportioned Risk-Based Concentrations”. Values listed as
"aApportioned Risk-Based Concentrations"” have been adjusted, as described
above, to account for exposures to multiple chemicals via multiple exposure
routes.

7.5 SUMMARY OF DRAFT GROUNDWATER CLEANUP LEVELS

Groundwater cleanup levels were primarily based on protection of groundwater
quality for use as drinking water. MTCA guidance suggests that groundwater
concentrations also meet relevant surface water cleanup levels at the point
of discharge to prevent surface water contamination; cleanup levels were
developed to assess potential concerns about groundwater migration and
discharge to the Yakima River. Cleanup levels based on estimated risk and
ARARs are discussed below and presented in Table 7-5.

7.5.1 Groundwater and Surface Water Risk-Based Concentrations

Groundwater: Groundwater risk-based concentrations are those concentrations
that protect human health from chemical-specific unacceptable risks or
hazards resulting from the ingestion of contaminated drinking water.

Following the standard reasonable maximum exposure (RME) approach presented
in WAC 173-340-720, risk-based groundwater concentrations were developed
assuming ingestion of chemicals in contaminated drinking water. This
includes an inhalation correction factor for VOCs "which takes into account
exposure to hazardous substances which are volatilized and inhaled during
showering and other domestic activities" (WAC 173-340-720(7)).

Table 7-4 lists Method B groundwater risk-based concentrations. As dis-
cussed, these concentrations were also apportioned to reflect consideration
of potential additive risks from exposures to multiple substances.

Surface Water: Surface water risk-based concentrations are those concentra-
_tions that protect human health from chemical-specific unacceptable risks or
hazards resulting from the ingestion of contaminated fish.

Following the standard RME approach presented in WAC 173-340-730, risk-based
surface water concentrations were developed assuming ingestion of chemicals
that have bioaccumulated in edible fish or shellfish. Calculating risk-based
surface water cleanup levels under MTCA guidance requires the use of
chemical-specific fish bioconcentration factors (BCF). BCFs are published by
Ecology (Ecology, 1993d) and are also used in deriving EPAR ambient water
quality criteria (i.e., the National Toxics Rule). '

Risk-based cleanup levels calculated for surface water assume that an exposed
individual will obtain one-half of his/her total fish intake from the
vicinity of the site over a period of 30 years. This assumption will likely
. overestimate actual exposures because of the relatively small site size and
distance to water source. Use of these conservative exposure assumptions
increases the protectiveness of calculated surface water cleanup levels.
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Table 7-4 1lists Method B surface water risk-based concentrations. As
discussed, these concentrations were also apportioned to reflect consider-
ation of potential additive risks from exposures to multiple substances.

Table 7-4 lists the selected risk-based value by comparing both groundwater
and surface water concentrations. The most stringent value is used as the

selected risk-based concentration.

7.5.2 Groundwater and Surface Water ARARs

Groundwater and surface water ARARs are listed in Table 7-3. The most
stringent ARARs are presented in Table 7-5 as the selected groundwater and
surface water criteria.

7.5.3 Selection of Draft Groundwater Cleanup Levels

The selection of groundwater cleanup levels begins by comparing apportioned
risk-based concentrations to their respective ARARs. The most stringent
value is used as the selected cleanup level unless the natural background
concentration or the MRL is greater, in which case that value is used. Table
7-5 presents the selected groundwater cleanup levels.

The most stringent groundwater criterion for benzene is its risk-based
concentration; however, the selected groundwater .cleanup level is 5 ug/L--the
MCL for benzene. Ecology allows MCLs to be used as cleanup levels if they
are sufficiently protective under MTCA regulations. The MCL for benzene, a
carcinogen, is considered sufficiently protective since this concentration
represents less than the 1 x 107 target risk level under MTCA (Ecology,
1993a). In addition, since only one carcinogen was detected on site, the
total target risk using the MCL is also less than 1 x 109,

7.5,.,4 ﬁncertaintz Analysis: Groundwater Cleanup Levels

Evaluation of Groundwater Cleanup Levels for TPH Constituents: Cleanup
levels for TPH constituents were developed under MTCA Method B guidelines.
Currently, Ecology suggests using Method A cleanup levels for TPH because
Method B cleanup levels are based on an incomplete toxicological character-
ization of unidentified TPH constituents and may not be protective of human
health and the environment. Method A cleanup levels for TPH in groundwater
are listed under WAC 173-340-720(2); these levels should be used as interim
cleanup goals until Ecology finalizes additional guidance.

Qualitative Evaluation of Groundwater Contaminants Lacking Cleanup Levels:

Groundwater contaminants without standardized toxicity factors or ARARs were

evaluated qualitatively by comparing them to structurally similar COCs for

which cleanup levels were developed. Potential cleanup levels for these.
chemicals can be compared to COCs that have cleanup levels and are chemically
similar (listed below) to chemicals that have well characterized oral

toxicity factors: '

Structurally Similar

No Cleanup Level Chemical of Concern
» l-methylnaphthalene » naphthalene
» 2-methylnaphthalene ' » naphthalene
» phenanthrene » anthracene
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Detected on-site concentrations of chemicals without developed cleanup levels
were in no instance above the developed cleanup level for structurally
gimilar coCs. Remediation of any COC, if necessary, would likely promote
additional attenuation of non-COCs, assuring adequate protection of human
and/or ecological receptors.

7.6 SUMMARY OF DRAFT SOIL CLEANUP LEVELS

Soil cleanup levels were calculated under the residential exposure scenario.
Soil cleanup levels were estimated by assuming ingestion of soil can occur;
cleanup levels also take into consideration protection of groundwater and
surface water resources. Cleanup levels based on estimated risk, ARARs, and
background'concentrations are discussed below and presented in Table 7-6.

7.6.1 Soil Risk-Based COncentrations

Risk-based soil cleanup levels were calculated assuming incidental soil
ingestion. Under Method B guidance outlined in WAC 173-340-740(3)(a), the
RME scenario assumes the receptor is a young child living in a residential
area. Table 7-6 lists apportioned Method B soil risk-based concentrations;
these concentrations reflect consideration of potential additive risks from
exposures to multiple substances.

7.6.2 Soil ARARsS

No soil ARARs are available for any COC detected at the site. Issues related
to lead have been discussed. Ecology established 250 mg lead/kg soil and
1,000 mg lead/kg soil as the Method A residential and industrial soil cleanup
levels, respectively (WAC 173-340-740(2] and -745([2]). These are presented
as the selected soil lead cleanup level as indicated in Table 7-7.

7.6.3 Soil Cleanup lLevels Protective Aqgainst Cross~Media Contamination

MTCA requires that cleanup levels consider the potential for cross-media
contamination. Site-specific cross-media contamination could occur if
contaminants in soil reach groundwater and then potentially discharge into
the irrigation ditch or Yakima River surface water. - Thus, soil cleanup
levels protective of both groundwater and surface water quality have been
calculated. The fraction of soil contaminants able to reach groundwater is
termed the chemical leaching potential.

The MTCA default leaching potential for all chemicals is 100; 1/100 -
(1 percent) of the chemical's concentration in soil will leach into ground-
water; this value was used for all chemicals detected at the site.

Leaching potential factors were applied to the most stringent ARAR or risk-
based target groundwater and surface water concentration to establish the
soil cleanup level protective of groundwater quality. Soil cleanup levels
protective of groundwater quality are also listed in Table 7-6.
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7.6.4 Background Soil Concentrationgs and MRLS

Washington State background soil concentrations at the 90th percentile are
listed in Table 7-6.

/

Soil MRLs are also listed in Table 7-6. These levels represent best avail-
able technology using current analytical methodology.

7.6.5 Selection of Draft Soil Cleanup Levels

The selection of soil cleanup levels under Method B begins by comparing
apportioned risk-based concentrations to their respective ARARs (if they
exist) and soil concentrations protective of groundwater quality. The most
stringent value is used as the selected cleanup level unless the natural
background concentration or the MRL is greater, in which case that value is
used. Table 7-6 presents the selected soil cleanup levels. '

7.6.6 Uncertainty Analysis: Soil Cleanup Levels

Evaluation of Soil Cleanup Levels for TPH Constituents: Cleanup levels for
TPH constituents were developed under MTCA Method B guidelines. Currently,
Ecology suggests using Method A cleanup levels for TPH because Method B
cleanup levels are based on an incomplete toxicological characterization of
unidentified TPH constituents and may not be protective of human health and
the environment. Method A -cleanup levels for TPH in residential soil are
listed under WAC 173-340-740(2); these levels should be used as interim
cleanup goals until Ecology finalizes additional guidance.

Qualitative Evaluation of Soil Contaminants Lacking Cleanup Levels: Soil
contaminants without standardized toxicity factors or ARARs were evaluated
qualitatively by comparing them to structurally similar cocs for which
cleanup levels were developed. Soil risk-based cleanup levels were developed
for anthracene, listed in Table 7-6; however, this level was not listed in
the summary Table 7-7 because anthracene was never detected in soil. Soil
cleanup levels for the following chemicals were not developed; potential
cleanup levels for these chemicals can be compared to COCs that have cleanup
leveis and are chemically similar (also listed) or to chemicals that have
well characterized oral toxicity factors: ‘

Structurally Similar

No Cleanup level Chemical of Concern
» l-methylnaphthalene » naphthalene
» 2-methylnaphthalene » naphthalene
» phenanthrene » anthracene

Detected on-site concentrations of chemicals without developed cleanup levels
were in no instance above the developed cleanup level for structurally
similar COCs. Remediation of any CoC, if necessary, would likely promote
additional attenuation of non-COCs, assuring adequate protection of human
and/or ecological receptors.
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7.7 DRAFT GROUNDWATER AND SOIL CLEANUP LEVELS

Groundwater and soil summary cleanup levels are presented in Sections 7.5 and
7.6, respectively. Draft cleanup levels for soil and groundwater are sum-
marized in Table 7-7, along with the rationale for their selection.

all groundwater cleanup levels developed for organic chemicals (VOCs and
semivolatile organic compounds) are primarily based on risk-based groundwater
concentrations. All soil cleanup levels developed for these chemicals are
based on protection of groundwater quality.

7.8 DRAFT CLEANUP LEVEL EXCEEDANCES

This section identifies sampling locations where soil and groundwater COC
concentrations exceed draft Method B cleanup levels. A limited number of
exceedances were identified; these are summarized below by medium and
spatially illustrated in Figures 7-1 and 7-2. Draft soil and groundwater
cleanup levels are listed on Table 7-7, and exceedance locations for soil and
groundwater are listed on Tables 7-8 and 7-9.

Soil: Chemical concentrations in soil exceeding Method B cleanup levels are
listed below by location:

» Soil samples S7, S8, S10, and S27 exceeded draft cleanup levels for
benzene, ethylbenzene, and toluene; soil boring S8 also exceeded the
cleanup level for total xylenes.

» Soil samples S21, S22, S28, MW6 @ 17.5', and MW6 @ 22.5' exceeded draft
cleanup levels for benzene only.

» Soil sample S8 exceeded the draft cleanup level for xylenes.
» No soil sample exceeded draft cleanup levels for any PAH or lead.

Groundwater: Chemical concentrations in groundwatef exceeding draft Method
B cleanup levels are listed below by location:

» Monitoring wells MW5 and MW6 exceeded draft cleanup levels for benzene,
ethylbenzene, and toluene.

» Monitoring well MW8 exceeded draft cleanup levels for benzene and
ethylbenzene.

» Monitoring wells MWl, MW2, and MW3 exceeded draft cleanup levels for
lead; monitoring well MWl also exceeded the cleanup level for ni-
trate/nitrite.

Uncertainty: Lead exceeded draft groundwater cleanup levels in three
monitoring . wells. The highest concentration of lead detected on site
occurred in the southernmost (upgradient) well, MWl. This concentration,
13 ug/L, is above the draft cleanup level of 3.2 ug/L (based on surface water

criteria); however, it is below the federal MCL of 15 ug/L. Lead is the only
‘chemical detected on site where its cleanup level is based on its surface
water criteria; this may be inappropriate since natural attenuation and
dilution will occur during groundwater transport from the Bingo Fuel Stop to
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the Yakima River. Further investigation of background groundwater quality
may be appropriate if exceedances of lead in groundwater represent unaccept-
able risks to human health and the environment.

Method A TPH Cleanup Levels: As discussed in Sections 7.5.4 and 7.6.6,
Ecology currently suggests using Method A or the Matrix Evaluation to develop
cleanup levels for a TPH mixture in contrast to using the Method B risk-based
approach as outlined in WAC 173-340-705. Ecology's belief, stated in a
January 28, 1994 internal memorandum (Ecology, 1994), indicates that
development of Method B risk-based cleanup levels is based on an incomplete
toxicological characterization of all TPH constituents and may not be
protective of human health and the environment. This current internal policy
may change as existing and additional toxicological information is accepted
concerning the risks to human health and the environment resulting from TPH
and its constituents. If the regulations governing establishment of TPH
cleanup levels are revised in the future, cleanup of TPH will be modified in
accordance with the new regulations. :

Method A cleanup levels for TPH-contaminated soil and water are outlined
.under WAC 173-340-740(2) and -720(2), respectively, and listed in Tables 7-10
and 7-11. '
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8.0 USE OF THIS REPORT

This report has been prepared exclusively for Burns Bros., Inc. and its other
consultants for this project only. The analyses, conclusions, and recommen-
dations in this report are based on data described herein and our experience
and professional judgment. The data were either made available to AGI or
reasonable obtained within the practical constraints of our scope of ser-
vices. AGI cannot be responsible for the interpretation by others of the
data contained herein.

Our work has been performed in a manner consistent with that level of care
and skill ordinarily exercised by members of the profession currently
practicing under similar conditions in the area. No other warranty, express
or implied, is made.
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Table 2-1

Nearby Domestic Well Information
Burns Bros./Bingo Fuel Stop
Thorp, Washington

OCONOUI L ON -

Thorp Hwy. residence south of Bingo Fuel Stop
Thorp Hwy. residence east of Bingo Fuel Stop
West of Bingo Fuel Stop

Depot Rd. residence east of Antique Mall
Depot Road ‘

Depot Rd. residence NW of Antique Mall -
East side of Thorp Hwy., north of Depot Rd.
West side of Thorp Hwy. north of Depot Rd.
Depot Rd., 1/2 mile west of Thorp Hwy.

Applied Geotechnology Inc.

Brain Residence
Howry Residence
Puget Power
Rowley Residence
Thorp Antique Mall
Unknown

Gibson Residence
George Residence
Unknown ‘

Uknown
9
350
125+
100+
Unknown
*Shallow*

. 285
Unknown
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Table 2—-2

Underground Storage Tank Specifications
Burns Bros./Bingo Fuel Stop

Thorp, Washington

1* . 10,000 Diesel 1972
2* 10,000 Unleaded Gasoline 1972
a* 5,000 Unleaded Gasoline 1972
4* 12,000 Leaded Gasoline 1977
5* 10,000 Leaded Gasoline 1977
6** 1,000 ? -~ Heating Qil ?
7 550 ? Heating Oil ?
Notes:

*Removed from site in 1992,
**Qut of service, remaining on site.
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Table 5—-1

Applied Geotechnology Inc.

Mean Monthly Climatological Data, 1988 — 1992

Burns Bros./Bingo Fuel Stop

Thorp, Washington

o

January -
February
March
April

May

June

July
August
September
October
November
December

Annual Precipitation

0.66

052

0.79
0.79
0.54
0.89
0.56
0.57
0.04
0.46
1.05
0.72

7.59

20.6
83.2
40.5
48.9
54.6
62.1
67.8
673
60.2
48.2
38.0
229

Note:

a) Mean of 1988 — 1992 data (NOAA; 1988, 1989, 1990, 1991, 1992).
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Table 5—-2

Groundwater Elevation Data
Burns Bros./Bingo Fuel Stop
Thorp, Washington

MWA1 1644.44 7.10 1637.34 | 7.00 1637.44
MW2 1644.69 8.05 1636.64 8.25 - 1636.44
MW3 1641.38 14.20 1627.18 15.44 1625.94
PZ1 1641.38 8.91 1632.47 10.19 ) 1631.19
Mw4 1640.32 8.21 1632.11 9.01 1631.31 *
MW5 - 1642.14 6.55 1635.59 7.67 1634.47
Mweé 1639.34 20.85 1618.49 22.99 1616.42 *
MW7 1624.25 N/A N/A - 7.16 1617.09
Mws 1626.66 N/A N/A . 10.52 1616.14
MWwso 1626.16 N/A N/A 10.13 - 1616.03
MW10 - 1628.27 N/A N/A 11.34 1616.938
MW11 1645.73 N/A N/A 8.37 1637.36
MW12 1623.53 N/A N/A 7.99 1615.54
Notes: '

July 7, 1993 data obtained when groundwater was not being pumped at the site.
November 5, 1993 data obtained when groundwater was being pumped at the site.
*Corrected for the presence of free product using:

Corrected depth to water = (measured depth to water) — (product thickness) x 0.8.
ft. btc — Feet below top of casing. ‘
ft. MSL — Feet above Mean Sea Level.
N/A — Not available.




Table 5-3

Aquifer Test Results
Burns Bros./Bingo Fuel Stop
Thorp, Washington

Applied Geotechnology Inc.

MW3 Recovery Data
Theis (Recovery)

.MW4 Drawdown Data
Jacob—Lohman (Variable Discharge)
Thiem (Distance —Drawdown)

MW4 Recovery Data
Theis (Recovery)

3.8x10 3

35x10 1
1.9x10 !

1.7x10 1

1.1x10 "4

'8.8x10 3

45x10 3

40x10 ~3

55x10 5

43x10 3
23x10 3

2.14x10 3

1.2

9141
48.7

445

Notes:

a) Based on saturated thickness of 35 feet for the Lower Zone and 42 feet for the Upper Zone.

cm/sec — Centimeters per second.

ft/min — Feet per minute.

ft2/min — Square feet per minute.

gal/day—ft2 — Gallons per day per square foot.
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Table 61

Chemical Analysis Schedule — Soil
Burns Bros./Bingo Fuel Stop

Thorp, Washington

MW6 @ 17.5'

MW11 @78

Notes:

TPH -~ Total petroleum hydrodarbons, quanitifed as gasoline and diesel—range fuel hydracarbons.
PAHs — Polycyclic aromatic hydrocarbons.
VOCs — Volatile organic compounds.
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Applied Geotechnology Inc.

Table 6-5

Chemical Analysis Schedule — Groundwater
Burns Bros./Bingo Fuel Stop

Thorp, Washington

MW1-7/93 X X X X X

Notes:

a) Quantified for both gasoline and diesel—range hydrocarbons.
TPH - Total petroleum hydrocarbons.

PAH — Polycyclic aromatic hydrocarbons.

VOC - Volatile organic compounds.
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Applied Geotechnology Inc.

Table 6—-8

Chemical Analysis Schedule — Surface Water/Sediment
Burns Bros./Bingo Fuel Stop .
Thorp, Washington

Surface Water

rrig. Canal, Near S31




‘U] UoRoelep PAJE]S Je pajos)ep Jou punodwiod sejedlpu| — >
‘pazijeue JON — VYN

10| Jad sumiboioy — /61

‘1o Jad swelBiiiN —~ /6w

‘webojy Jad sweibyw — 6)/6w

S9JON
001’2 VN 980'0> 2ro 980°0> 980'0> | ©6/62/90 (ydep ul ")y g2°0) HaAIND Ise] €S
, (wdep ui 'y s20)

1S VN oL'0> 010> 010> oL'0> £6/62/90 | YINos 0} Juedelpy eely Adwems oes
. : : jswipas

By/6u By/Bui

pieno O)iS JO }SOM
sZ'0> Lo> S0> s0> s0> 50> ¥6/10/€0 | SeD Jamod 19bnd 0} juaselpy ‘'youq ebeurelq
: . Aemybly dioy] jo ises LS JeeN

620> o> 50> S'0> S0> 50> ¥6/10/€0 ‘HOAIND YUou 0} Jusdelpy ‘reued "6
WN L'o> S0> 66'0 . go> s'0> 26/92/€0 |yinog 0} uadelpy valy Adwemg 9-M
VN YN so> s0> s0> s'0> 26/92/€0 1se3 0} Juedselpy puod S—M

J/6ui J/81 19)ep\ @oelng

uo)buiysepm 'dioy

doig jend obuig/ soig suing

JUSWIPAG pueB JJEM\ 23BJNG 10} SYNSOY JeanAjeuy
6—9 o|qe]

*ouj ABojouydsajoayn palddy



Applied Geotechnology Inc.

Table 7—-1

Cliemicals of Concern
Burns Bros./Bingo Fuel Stop
Thorp, Washington

Voiatile Organic Compounds

Benzene X X
Ethylbenzene X X
Toluene X X
Total Xylenes X X
Polycyclic Aromatic Hydrocarbons

Anthracene X
Fluorene X X
1~—Methyinaphthalene X X
2-Methylnaphthalene X X
Naphthalene X X
Phenanthrene X X
inorganics

Lead X X
Nitrate/Nitrite X
Notes:

X — Chemical was detected at least once in this medium.




Applied Geotechnology Inc.

Table 7-2

Toxicological Parameters for Chemicals of Concern
Burns Bros./Bingo Fuel Stop

Thorp, Washington

Volatile Organic Compounds

Benzene 0.029 i == Carcinogen 1
Ethylbenzene - 0.1i Liver, kidney 2
Toluene - 02i Liver, kidney 2
Total Xylenes - 2i Body weight 2
Polycyclic Aromatic Hydrocarbons

Anthracene - - 03i None Observed 1

| Fluorene - 0.04 i Blood 2

1 —Methylnaphthalene - - - L=
2—Methylnaphthalene - - - -
Naphthalene , - 0.04 h Body Weight 2
Phenanthrene - - - ’ -
Inorganics

Lead - - - -
Nitrate/Nitrite - 011l Blood . 2
Notes:

*Cancer Potency Factor (mg/kg—day) 1.

**Chronic Reference Dose (mg/kg—day).

i — EPA Integrated Risk Information System (IRIS).

h — EPA Health Effects Assessment Summary Tables (HEAST).
—— Toxicological parameters not available.




Table 7—3 .

Applied Geotechnology Inc.

Groundwater and Surface Water ARARs for Chemicals of Concern

Burns Bros./Bingo Fuel Stop
Thorp, Washington

Volatile Organic Compounds

Benzene
Ethylbenzene
Toluene
Total Xylenes

Polycyclic Aromatic Hydrocarbons
-| Anthracene ’

Fluorene

1—Methylnaphthalene
2-—Methylnaphthalene

Naphthalene

Phenanthrene

Inorganics
Lead

Nitrate/Nitrite***

700
1,000
10,000

15
10,000

Notes:

* Maximum contaminant level (MCL) obtained from Office of Water (EPA, 1993).
** National Toxics Rule criterion; 40 CFR Part 131.

***ARAR based on nitrate + nitrite (as N).

—~— ARAR not available.
ug/L = Micrograms per liter.




Applied Geotechnology Inc.

Table 7—-4

Groundwater and Surface Water Risk—Based Concentrations
Burns Bros./Bingo Fuel Stop

Thorp, Washington

Volatile Organic Compounds
Benzene 5.2 ' 15 43 43 1.5
Ethylbenzene 375 800 6,914 3,457 - 400
Toluene 107 1,600 48,460 24,230 800
Total Xylenes 22,5 ** 16,000 230,453 115,226 8,000
Polycyclic Aromatic Hydrocarbons
Anthracene 30 4,800 25,926 25926 4,800
Fluorene 30 640 3,457 1,728 320
1=Methylnaphthalene - - - - -
2—Methylnaphthalene - - - - -
Naphthalene 10.5 640 9,877 4,938 320
Phenanthrene - - - - -
Inorganics
Lead v - - - -
Nitrate/Nitrite*** - 1,600 - - 800
Notes:

Shaded value indicates selected risk—based concentration.

*BCF - Bioconcentration factor; obtained from ambient water quality criteria documents (Ecology).
**QObtained from previously issued document (Ecology).

***Risk—based concentrations based on nitrite.

—— Not available.

ug/L — Micrograms per liter.




Table 7-5

Draft Groundwater Cleanup Level Summary

Burns Bros./Bingo Fuel Stop
Thorp, Washington

Applied Geotechnology Inc.

Volatile Organic Compounds

Benzene 05 71 50 *
Ethylbenzene 0.5 29,000 400
Toluene 05 1,000 200,000 800
Total Xylenes 2 10,000 - 8,000
Polycyclic Aromatic Hydrocarbons

Anthracene 0.0091 - 110,000 4,800
Fluorene "0.018 - 14,000 320

1 —Methyinaphthalene 05 - - -
2—Methylnaphthalene 05 - - -
Naphthalene 0.045 -_ - 320
Phenanthrene 0.05 - - -
Inorganics

Lead 3 15 3.2
Nitrate/Nit~" 0.01 10,000 800 **
Notes:

Shaded value indicates selected groundwater cleanup level.

*Selected groundwater cleanup level set at federal maximum contaminant level; see text for dlscussmn

**Groundwater cleanup level based on nitrite.

—=— Not available.
ug/L — Micrograms per liter.




Applied Geotechnology Inc.

Table 7—6

Draft Soil Cleanup Level Summary
Burns Bros./Bingo Fuel Stop

Thorp, Washington

Volatile Organic Compounds :

Benzene 0.025 - 345 05
Ethylbenzene 0.025 - 4,000 40
Toluene 0.025 - 8,000 80
Total Xylenes 0.025 -- 80,000 800
Polycyclic Aromatic Hydrocarbons

Anthracene ' 0.021 - 480
Fluorene 0.010 - 32
1—Methylnaphthalene 0.17 - -
2—-Methyinaphthalene 0.17 = -
Naphthalene 0.10 - 32
Phenanthrene 0.0083 - -
Inorganics

Lead 0.15 18 ws 250
Nitrate/Nitrite NA - 80
Notes:

Shaded value indicates selected soil cleanup level.
*Apportioned risk—based concentration.

**Method A residential cleanup level for lead.

—— Not available.

mg/kg — Milligrams per kilogram.

NA — Chemical not analyzed in soil.

ws — Washington State background (USGS, 1993).
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Table 7—8

Summary of Draft Chemical Exceedances — Soil
Burns Bros./Bingo Fuel Stop
Thorp, Washington

Applied Geotechnology Inc.

s7 N.WALL, EXCAV.2 @8' 8 03/12/92 [

S8 EWALL, EXCAV2 @ & 8 03/12/92 |

S10 PIPING TRENCH @ 4' 4 03/13/92

S21 DISPEN.ISL4 @5’ 5 03/16/92 |

S22 DISPEN.ISL5 @5’ 5 03/16/92 |:

s27 DISPEN. ISL7 @ ' 3 03/17/92 |

s28 DISPEN. ISL6 @ 3’ a 03/17/92 |

MW6E @ 17.5' |MW6 175 07/06/93 |

MW6 @ 22.5' | MW6 225 07/06/93 | 21
Notes: '

Shaded values exceed draft Method B cleanup levels.

mg/kg — Milligrams per kilogram.
TPH — Total petroleum hydrocarbons.
NA — Not analyzed.

ND --Not detected.

< — Indicates compound not detected at stated detection limit.
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N \ & R.S4 Excavation MW7
AN Tree .~ Sh, *, A
N i . \GZ \
AN 3 Lo Former 10,000-gallon % \
~ f - on i
N Asphalt ™~ Diesel us1g 2 Water Line 4 y
\\ \’o : \\\ MW2 =\ Canopie -“\.\Culvert
~ "o T N
\\ \—o@ Former 10,000-gallon X\ | DR v e \\\
LN Unleaded UST-. ’ "
AN J-(. Former 5 000-gallz;ﬁ‘ 'I;ormler 1(;?'0(')?—93"0"
AN N . \’% Mg‘l 1 Unleaded UST pgrar Qasoline UST
\0’57, & \ Aboveground Storage Limits of \ - \\\\“;\S;‘MWS‘
NN ' Tanks Diesel imits o 2 Healing \\>
Ve \ Excavation \ MW 1 .~ Oil USTs . o
Utility Pole 73 RN ~~_Former 12,000-galion Sign
— - Regular Gasoline UST —-—-

Approximate Location
of Septic Tank

L House
\
House
df ? ww2'
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N ‘ e Former 5,000-gallon™
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AN \ Aboveground Storage L " N WSMWS S
%, . Tanks Diesel Limits of Heating *.*_*
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=
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Mw26 approximate location
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RS2e approximate location
», Water Weli number and
ww2. approximate location
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--------- Fuel Lines
————— Previous excavation limits
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.
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N \ =2 MWa Surface Water Sample
~ \ “ L -W=5X number and approximate
AN imits of location
N \ - +<” RS4 Excavation MW7
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samples collected from
boring during drilling

Recavery Sump number and
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<> Fuel Pump Island
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Applied Geotechnology Inc.

APPENDIX A

Water Well Reports




File Original and First Copy with
Nepartment of Ecology
econd Copy — Owner’s Copy
hird Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Appl.icatioh NO. el

Permit No. .... .copfnnnnes

2) LOCATION OF WELL: county /S rat.<.

\ ng and distance from section or subdivision corner

— .5.&.1/. SE v seck)... /8. N, RITE WM. X

Domestic Industrial 0 Municipal

‘3) PROPOSED USE:
‘ Irrigation J Test Well 0 Other a

Owner's number of well

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

(4) TYPE OF WORK: (if more th;[n ont:i)..15 [— |j ....... B ....... d |j MATERIAL FROM | TO
New well ethod: Dug ore: ~ 7 7
Deepened g Cable Driven (J m_g/ﬂf . 22 - 70
Reconditioned [J Rotary 0 Jetted O . \?g‘jw 2 P d
‘ =y 7)) 23°' %07
5) DIMENSIONS: Diameter of well ... inches - P g i
Drilled /// £t Depth of completed well /'/‘/ £t 'gé a Z Z E E: i. é 5 !yz / yﬂ/ 25_7
16) COI.‘ISTFUCTION DETAILS: F=7 57
Casing installed: & .~ piam. from D..... #t. to LLL... #t 241 oz
. Threaded [ .vvemems " Diam. from ft. to #t —* vd
Welded B~ couree ...." Diam. from ft. to t gé&a_f éffd LLEL 7
Perforations: vesg NoX
Type of perforator used
SIZE of perforations ... N, DY cveesesennecneniesneens in. |
........................ perforations from ft. to ft. I
........................ perforations from" ft. to ft.
...................... perforations from ft. to 1t.
Screens: ves Nolfg
Manufacturer’s Name....
Type Model NO.....ocoomemreniecsesece
Diam. .. .. Slot size from ft. to tt.
Diam. ...ccoveireen Slot size from ft. to . 1
Gravel paCked: Yes ] No [  Size of gravel:
Gravel placed from ......ecocrrmsecsnnseses b 3 50 1 OO
Surface seal: yes A X To what depth? .Zal.......... 1t

1E AT AT

Material used in seal.

Did any strata gontain unusable water? Yes ’ No O
Type of water VSREAG. L. Depth of strata. LR = O?..

Method of sealing strata oﬂ.&“%ﬁrﬂf’m ..........

(7) PUMP: wManutacturer's Name

Type:
(8) WATER LEVELS:

“‘atic level ,/0 ;
rtesian pressure

Vo~ _
HP - .
dew s
Land-surface elevation
above mean sea level.... ... ft.
£t. below top of well Date...«n./ﬁ. *
.............................. 1bs. per square inch Date. S p
Artestan water is controlled by.
: (Cap, vaive, etc.)

Drawdown is amount water level is

)) WELL TESTS: lowered below static level

_Jas a pump test made? Yes [J No ﬁ If yes, by whom.......eceeecceriesrenne
Yield: gal./min. with . ft. drawdown after

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Water Level

Time

§ eeeseee - y

1
\ |
Date of test «"/ (] ',7 ?
& ... gal/min. with K. 1. drawdown after. ... hrs.

. aller test.....
Artesian flow. g.p.m. Date
Tamperature of water.......... Was a chemical analysis made? Yes (J No R

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

Work started A= 20 =...... 1.7 completed... X ol 8. .. w T
— r4 n [ 4
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME..M(./%... ' & (K E AP AN

-
(Person, firm, or corporafion)

Address r/g—-_ é/ ;&,\{ 24/ / ﬁ"ssugéjmk :

[Signed] /ﬂoﬁ

License No a7aé

P PN

(We Dr er)

. Date ’f/‘,//'
/ /lﬂ“?,ﬁ

e 2



rile Original and First Copy with
Ye rtment of Ecology

e« 1d Copy — Owner’'s Copy

h ) Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No. ..o

Addm%”g f)m./.’/@" W/’)ﬁ/ﬁgﬁ/

(1) OWNER: wune Lt () ST Al
TOCATION OF WELL: couns, /5,

(7 LI TATAS.
. \ and distance from section or subdivision corner J
(3 PROPOSED USE: Domestic m/xndustrial O Muntipai g | (10) WELL LOG:
frrigation [J Test Well (0 Other a Formauon Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
. stratum penetrated, with at least one entry for each change of formation.
(4\ TYPE OF woRK. Qwner's number of well
* - (if more N ON@J. ... ccerrreransrassrnnensessossnseons FROM TO
New well Method: Dug (J Bored O | =77 - v i
Deepened a Cable gL~ Driven [J m EP#Z(‘)C( Q 7
Reconditioned (0 Rotary (J Jetted O / : -
— 7 <&~ /D (/P PYE L 7/ 22
(5 DIMENSIONS: z 'Q/glameter of well é ....... . inches. } ’

Drilled.. .5 /....cccvvverunns ft. Depth of completed well. 24 ............... Lt 7 ~7
| G- P Bl ~ Bomsda© | Z21207
(6° CONSTRUCTION DETAILS: == _ — . o

L Lddsr —L o7 of Ho0) 8013/

Casing installed: &~ piam. trom @...... tt. to 5B L. 1. ~ _ '

Threaded J £t. to 1.
Welded &8 £t. to £t.
Perforations: vesg NoX_
Type of perforator used
SIZE of perforations in. by in.
.. perforations from ft. to 1t,
........................ perforations from ft. to ft.
.. perforations from ft. to . .
Screens: vesg No
Manufacturer’'s Name
Type Model NO...romorerrenenzoiesnacs
Diam. . .. Slot size ......eeee from .... ft. to . It.
Diam. ............ Slot size ... {rom ft, to 1t,
Gravel PaCked: Yesd No K Size of gravel: ...
" Gravel placed from ft. to .
Surface seal: Yes X 1?1 To what depth? ../ 57 ............ ft.
Material used in seal EAITER ITE
Did any strata contain unusable water? Yes (O No x
Type 0f Water?.....vmimeieneinns Depth of strata.......cvvveeenanne
Method of sealing Strata Off.... e s I il o
(7 PUMP: Manufacturer's Name . ~ ¥
Type: HP
Land-surface elevation
(8) WATER L/EVELS above mean sea level.... ......vnrenens
e level LB .tt. below top of well Date/=-3 @ 77 = ~ -
Ar- 13N PresSUre ... 1bs. per square inch Date .
Artesian water is controlled by,
(Cap, valve, etc.)
(9 WELL TESTS' Drawdown is amount water level is
lowered below static level Work started.. /..o Z@ .......... , 19. 7?Completed / ~30

Was a pump test made? Yes 0 No ﬂ It yes, by whom?............. e o
Yield: gal./min. with ft. drawdown after hrs.

lecovery data itime taken as zero when pump turned off) (water level
measured from well top to water level)

ne Water Level ' Time Water Level Time Water Level
late of test /...
3ailer test,/‘,;[b gal./min. wu 0 oft. drawdown after............. ....hrs.
\rtesian Aow g.p.m. Date
[es Jerature of water......... Was a chemical analysis made? Yes (J No x

(USE ADDITIONAL SHEETS IF NECESSARY)

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME. w .............. W//d ...............................

firm, or ¢ ration) (Type or print)

Address?iip';;lgﬁxzé/ .
L Z 7,

[Signed]

License No... é. 7[ é: ............... Date...... Zéf ......... 1977
oA

e 3




vy

Start Card No. /7 o }

Sepanmen of Ecaody - WATER WELL REPORT

_ 3econd Copy—OQwner's Copy ,
Thira Copy—DOnllar 3 Copy STATE OF WAS'-“NGTON Water Right Permit No ‘\
) 1
1) OWNER: Name__[S v v n ¢ Do ofhees Address

\.  LOCATION OF WELL: couny_ /s TT Cas M, SE . g 12 ., n_Lqu

2a) STREET ADDDRESS dF WELL (or nearest addreas) 7A. oV ? /I-. -1 l\ L~ a gz.
3) PROPOSED USE: Q Domestic Industrial Municipal (J (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

Irrigation
Z DeWater Test Well C Other o Formation: Deacribe by color, character, size of material and structure, and show
thick of aquilers and the kind and nature of the material in each stratum penetrated.
4) TYPE OF WORK: Ownoranumberolwell ’ with at least cne entry for each change ot information.
~ (it more than one) MATERIAL " FROM | TO
Abandoned _  New well Method: Dug C Bored (] [ : ‘
Deepened Cable T Driven ] Qe éuu- a! & i o | 3
Reconditioned {J Rotary Jetted O o LJ{ L < _ 2 i deo
.5) DIMENSIONS: piameter of well L .inches. Cj e at - b I 4o 270
1

Orilled__2. &Y _feet. Depth of completed wall 2 7 Y g,

'6) CONSTRUCTION DETAILS:
Casing installed: __[o * Diam.from 1= ft.to_ &S

=

Welded o * Diam. from ft. to .
Liner instailed L_
Threaded = " Diam.from ft. to ft. ; !
Pertorations: YesL | NolX .
Type of perforator used ;
SIZE of partorations in. by in. ‘
pertorations from it. to i
perforations from ft.to . i
perforati from R. to ft. !
Screens: Yes[J - No@ e amenoen + amviamet mnr ST
Manutacturer's Name ; TNE g IR
Type Modei No e [ i
Diam ) Slot size from ft. to ft. oyt :
Diam Slot size from ft. to t. | S , o
Gravel packed: Yes‘:] Nom Size of gravel
Gravel placed from ft. to 1. !
- : ! |
Surface seal: Yes(X] No[] Townatdepth? 2.0 f. v R |
Materiai used in seal Benon! TR \
Did any strata contain unusable u_faler? y“D NOD
Type of water?. _ Depth of strata " - ’
Method of sealing strata oft -
7) PUMP: panutacturer's Name
Type: . H.P
. Land-surface elevation L
(8) WATER LEVELS: above mean sea level ft. :
Static levei O ft. below top of well Date .
Artesian pressure Ibs. per square inch Date _ |
Artesian water is controlled b : C - AN Ry [
v v {Cap. vaive, e1c.)) '/' =y S RTIR  Le !
Work started AT , 19. Completed —. 19

3) WELL TESTS: ODrawdownia amﬁm water level is lowered below static level
Was a pump test made? Yes No If yes, by \Vhom? ————— WELL CONSTRUCTOR CERTIFICATION:

" Yield: —__gal./min. with _________ft.drawdown after _________ hrs. . .

| constructed and/or accept responsibility for construction of this well.

" v * ! and its compliance with all Washington well construction standards.

» » : - » Materiais used and the information reported above are true to my best
knowledge and belief.

Recovery data (time taken as zero when pump turnad off) (water level measured
from well top to weter level)

Time Water Lavel Time Water Level Time Water Level A_ f O ‘. (
: NAME_ T ec e a v ({ i g
(PERSON, FIRM, OR CORPORATION) (TYPE OR PRINT)

Addres; FO E-’\F 395 CZQ Ll

: : !
\ Date ot test i //Ué_/c License No 74 /

. o (Signed)
Bailertast - gal./min. with _______ ft. drawd after hrs. (WELL DRILLER)

Contractor’
Airnest _ 4/ __ gal./min. with stem set at 2 g ft. tor / ontractor's

hrs. Regigtration | '
Artesian flow gpm. Date ‘No.woate g~ /O 19 r7

Was a chamicalanaysis made? Yosi— No{X] (USE ADDITIONAL SHEETS IF NECESSARY)

ECYG50-1:20 (10 87) -1329- wgze 3

Temperature of water




lel: :rjng:‘amloingcgll;sg;c‘)py with WATER WELL REPORT Application No. G-L/—g,/({/

ac d Copy — Owner's Copy
ird Copy — Driller’s Copy STATE OF WASHINGTON T T T —
T OWNER: wame. Poss et  Pewseh avd. 15 hTo. address ELLensher .
. CATION OF WELL: couny../lsttas _ Fou MEuse Y. T8N RAT WM.
euring and distance trom section or subdivision corner ™ Pl
3 PROPOSED USE: Domestic [ Industriat 0 Municipat 0 | (10) WELL LOG: ' >XCss
Irrigation D' Test Well J Other a Formation: Describe by color, character, size of material and structure, and

show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each’ change of formation.

‘ Z. O ' ber of well
,4 TYPE OF WORK‘ “}mrxne;-rs n:;rxx‘ :;eo)..v.v.e ........................................ _ MATERIAL FROM TO
New weil Method: Dug [ Bored O -
Deepened [ Cable O ,Driven D Poe 1 o
Reconditioned [J Rotary B/, Jetted [J / T :
- cEMENT GravEl —cobblEs|ic /35T
5, DIMENSIONS: Diameter of well .....& inches. _ ,
Drilled ft. Depth of completed well SAND ST o4/ £ 1 7<= |/ 5-0 ’
— — ", '
¢ CONSTRUCTION DETAILS: ' 7 — o
. . ’ E Mt : . J e ) [
Casing installed: .4~ Diam. from . to g | —CE Foa Lz
Threaded J * Dtam. from ft. to ft. . T — ; P P g
Welded & * Diam. from ft. to £t MELDs e 4 RAasah (Tt [3c | =asT
Perforations: vesg No@ SondsTon'T 13 rowy 2o A2O.
Type of perforator used : S G0 N : )
SIZE of perforations ... oo iDL, DY in. CF'\“‘A\/ sA M({ S‘TQNE L'IO‘ 3 o
[T perforations from ft. to ft. 7 -
........................ perforations from . ft.to ft. _1_&#/\4
........................ perforations from ft. to £t. —
‘ B row vs And stere 330 | 35™e
Screens: ves(1 No g/ ’ o 2SS gsM
Manufacturer's Name 4 -
Type Model NO..owromiionenmmmssssiss -
Diam. ..o Slot size from ft. to t. : ——
Diam. ..o Slot size from ft. to ft.

. Gravel packed: vesg No & size of gravel: ...

Gravel placed from . ft. to
Surface seal: ves @’ No[ To what depth? ?_S" .......... .
- Material used in seal...BEMOA 11E
Did any strata contain unusable water?  Yes (O No O
Type 0of Water? ..o Depth 0f Strata......ccoeemmssisrions

Method of sealing strata off

( PUMP: Manutacturer's Name

Type: HP
] . Land-surface elevation
(9\' WATER LEVELS‘ above mean sea level.... ft
s ic level . 305 £t. below top Of Well DAate....uwmrmmrrcmis
AITESIAN PrESSUIe ....cccconicormmsmmensses Ibs. per square inch Date......ecncins

Artesian water is controiled by

(Cap, valve, etc.)

E L TE! TS: Drawdown is amount water level is — —
(. WEL STS lowered below static level Work started... 5.2 Do 19.84.. Completed..&. (2~ 1186
Was a pump test made? Yes 0 No 0O It yes, by WhOm?.. e ireirnssesenninens
Y °d: gal./min. with ft. drawdown after hrs. WELL DRILLER’S STATEMENT:
_ - " " This well was drilled under my jurisdiction and this report is
» " " " true to the best of my knowledge and belief.
Recovery data (time taken as zero when pump turned oft) (water level . )
measured from well top to water level) B s A D oy { ‘ 'Y, . Ct’-\ .
ime Water Level | Time Water Level Time Water Level NAME - 7 A e B I
) h B (Person, firm, or corpo(zﬂon) (Type or print)
b s — | Address. RT.5 Box_ _|cic
................... eerseasneenes ' v a d
- 3
Date of test - [Signea]. Lyt b B8 e
Bailer test...g...s.: ..... gal./min. With...coemcciinenns ft. drawdown after.............. hrs. : (Well Driller) )
& —~esian flow . g.0.m. Date - '
7 aperature of Water......... Vas a chemical analysis made? Yes 0 No (O License No % 7"‘ ..... . Date.......é. ....... / 'L' ......... . 19?6

\

(USE ADDITIONAL SHEETS IF NECESSARY)




F Original and First Copy with
D artment of Ecology

Secund Copy — Owner's Copy
Third Copy — Driller’'s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application NO. .o

Permit No. .... .

( \ OWNER: wame. [imwtisd.. Lo wek.s., poo-'p'(;Al/

Rf.1

Address

\ JCATION OF WELL: County....lﬁ.l..tf.t.’tﬁ .

B~ ‘ring and distance from section or subdivision corner

Domestic B/Industrial O Municipal O
Irrigation (J Test Well [0 Other _|:|

( . PROPOSED USE:

Owner's number of well

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

() T_YPE OF WORK: (if MoOre than ONEe) . ... .o . MATERIAL W‘ROM ‘ TO
New well Method: Dug O Bored O - é é / / T | y;
Deepened [0 Cable O Driven O co £S5z ? rAGE L O L AST
Recondltioned (] Rotary Jetted O | _CEMENT S CAVE ~ Ay C(FD
- ; clay - sauds fowes ¥ 1490 250
(w) DIMENSIONS: Diameter of well S & T inches. S4 ‘iﬂ' oA W lj“ A :l! t: £ | 2? f_Lgo
Drilled.....2=.3©.....#t. Depth of completed well To.. .1 S :
{ ) CONSTRUCTION DETAILS: . . - -
Casing installed: . 6-" * Diam. from ...&2... . to 2902 ‘ '—

..."" Diam. from ...
................ " Diam. from .

Threaded O
Welded -

Perforations: vesg No @~
Type of perforator used

SIZE of perforations in. by . in.
perforations from ft. to ft.
perforations from ft. to ft.
perforations from ft. to ft.

Screens: vesg Nom”
Manufacturer’'s Name.
Type
Diam. ...

. ft.
ft.

... Slot size from

Slot size from

No E/ Size 0f ravel: . errssummmmmens
ft. to . 1t.

Gravel packed: ves O

Grauvel placed from

Surface seal: yes@” No[ To what depth? .25 .
Material used in seal Realoall T+

Did any strata contain unusable water? Yes O
Type ot water? Depth of strata.....eemninens

Method of sealing strata off.

N PUMP: Manufacturer's Name

Type: HP

Land-surface elevation

‘;) WATER LEVELS: above mean sea level.... 1t
atic level .55 ft. below top of Well Date...me

Artesian DPresSSUTe ... 1bs. per square inch Date.
Artesian water is controlled by

- (Cap, valve, etc.)

Drawdown is amount water level is

\‘9 ) WELL TESTS: lowered below static level

Was a pump test made? Yes 0 No (O If yes, DY WHhOM 2 riiirsermnensinrcceees
eld: gal./min. with ft. drawdown after hrs.

~ecovery data (time taken as zero when _pump turned off) (water level
measured from well top to water level)

Work started 21 1986’ Completed....... 7"7\ ........... . 195G,

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME.Bash. . Reaul liwe C e,

Time Water Level , Time Water Level Time Water Level (Person, firm, or cofporation) ('f);i)e or print)
eevoseenes aeeseemeasesssmesssinescrssssssnses sressssssssseresssesenss Address Rt .y Bax.  lole p ELC L:‘A}Séu.r/q
' {Signed] 1"“"2“’ ‘E ‘“"’é- ..................................
.................... #t. drawdown after................;irs. {Well Driller)
.rtesian flow g.p.m, Date
'emperature of wWater.......... Was a chemical analysis made? Yes 0 No O License No 22 Date.... ..7..... - S , 19..?.¢
»
(USE ADDITIONAL SHEETS IF NECESSARY) R
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APPENDIX B

Field investigation Procedures

DRILLING

Groundwater monitoring well borings were drilled by Holt Drilling of
Puyallup, Washington using two different drilling techniques. A Speed Star
SD 300 air rotary drill rig equipped with an 8-inch inside-diameter steel
casing was used to drill MWl through MWé6. A Mobil B-61 drill rig equipped
with a 4- and 6-inch inside-diameter hollow-stem auger was used to drill MW7
through MW12. The drilling method used for each boring is shown on Table
3-1. All borings were continuously monitored by an AGI representative who'
carefully logged the exploration, examined and classified the materials and
. contaminants encountered, obtained representative soil samples, and directed
field operations.

SOIL SAMPLING

Soil samples were obtained by driving a Dames and Moore split—bérrel sampler
into undisturbed soil ahead of the drill casing. Samples to be submitted
for chemical analysis were placed in laboratory-approved glass jars; other
grab samples were stored in plastic, resealable bags.

Organlc vapor concentrations in sample headspace were measured with an
organic vapor meter (OVM) Model 580A, equipped with a photoionization
detector (PID). This instrument measures vapor concentrations in parts per
million (ppm). Results from the odor and the organic vapor monitoring are
recorded on the soil boring logs in Appendix €. The OVM calibration was
checked daily using a 100 ppm isobutylene gas.

Soil samples selected for chemical analysis were stored with frozen Blue Ice
during field activities and hand delivered to Analytical Technologies, Inc.
(ATI) in Renton, Washington. '

MONITORING WELL INSTALLATION

The monitorlng wells were installed by Holt Drilling immediately after
completion of drilling. The general procedure used for well construction is -
described below. Minor departures from prescribed construction techniques
were occasionally required. As-built well construction diagrams are
presented in Appendix C.

Monitoring Well Installatlon for Boringg Drilled by Air Rotary Method (MWl
through Mwé) .

» The well screen and blank PVC sections were joined together at land
surface and lowered through the steel casing. PVC well casing was 4-
inch-diameter flush-threaded Schedule 40 PVC pipe. Screens were 10 to
25 feet in length of 0.020-inch-wide milled slots. Bottom caps were
flush threaded; top caps where slip on, except for MW3 which was flush
threaded; and all caps were 4-inch-diameter.
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The annulus between the steel and PVC well casing was backfilled with
gilica sand or equivalent, bentonite chips, and concrete surface seal,
as described below. MW3 was also filled with cement grout with
bentonite powder due to the length of annulus space which had to be
filled. The depth to the top of backfill materials within the annulus

"was measured frequently with a tape to maintain control .of the well
- construction and prevent overfilling the steel casing.

The annulus surrounding the slotted well screen was backfilled using
silica sand (No. 10-20). The sand was placed in 2 to 3-foot lifts as
the steel casing was withdrawn. Sand was placed from land surface at a
controlled rate to avoid bridging. This method minimized the potential
for native materials collapsing into the boring and possibly plugging
the well screen slots.

After the annulus surrounding the slotted portion of the well casing was

backfilled, the hole was sealed from possible surface water contamina-
tion with a bentonite chip seal at least 2 feet thick, except for MWl
and MW5 where the seal was 1.5 feet thick. ' .

Flush—mounted monument cases were installed over the PVC well casing.
Monuments were set in fresh concrete.

A permanent mark or notch was made on the north side of the top of the
PVC well casing, which served as the point from which all water level
measurements were made.

The boring drilled to install MW3 was also used to install a shallow
piezometer (P21l). A l-inch-diameter Schedule 40 PVC pipe with a 11.5-
foot length of hand-slotted screen section was installed at 18 feet bgs
in the boring for MW3.

Monitoring Well Installation for Borings Drilled by Hollow Stem Auger Method
(MW7 through MW12) _ , :

»

Five completed boreholes (MW8 through MW12) were backfilled to achieve
the desired base depth for the PVC screen. Silica sand (No. 10-20) was
used as backfill below the well casings. The backfill depth was
generally 0.5 foot.

The well screen and blank section were joined together at land surface
and lowered through the hollow auger stem. Well casing was 2- or
4-inch-diameter, flush-threaded Schedule 40 PVC pipe. Screens were 10-
foot lengths of 0.020-inch-wide milled slots, except for MW1ll which had
a 13-foot length screen. Bottom caps were flush-threaded, except for
MW1l which had a bottom slip cap secured to the PVC screen'sy stainless
steel screws. All well top caps were slip on.

Wells were backfilled with silica sand or equivalent, bentonite chips,
and concrete surface seal, as described below. The depth to the top of
backfill materials within the annulus was measured frequently with a
steel tape to maintain control of the well construction and prevent
overfilling the hollow-stem auger casing.
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» The annulus surrounding the slotted well screen was backfilled using
silica sand (No. 10-20). The sand was placed in 2 to 3-foot lifts as
the auger was withdrawn. sand was placed from land surface at a
controlled rate to avoid bridging. This method minimized the potential
for native materials collapsing into the boring and possibly plugging
the well screen slots. .

» After the annulus surrounding the slotted portion of the well casing was
backfilled, the hole was sealed from possible surface water contamina-
tion with a bentonite chip seal at least 2 feet thick, except for MW7
where the seal was 1 foot thick.

» A flush-mounted monument case was installed over the PVC well casing for
MW1l. Five-foot-long steel surface casings were installed over the PVC
well casing for MW7 through MW10 and MW12. The steel surface casings
and the monument were set in fresh concrete.

» A permanent mark or notch was made on the north side of the top of .the
well casing, which served as a point from which all water level measure-
ments were made.

WELL DEVELOPMENT

The 4-inch monitoring wells were developed by swabbing and bailing using a 4-
inch-diameter PVC swab block equipped with a rubber gasket and a 3-inch PVC
bailer. The 2-inch monitoring wells were developed by bailing using a 2-inch
stainless steel bailer. Equipment used in well development activities was
decontaminated prior to placement in each well in accordance with the
procedures outlined in this appendix. Wells were bailed until the turbidity
of the discharge water stabilized and the water was relatively sediment-free.
Indicator parameters including pH, conductivity, and temperature were
measured and recorded to assure stabilization before completion of develop-
ment. The pH meter was calibrated daily to pH of 4.00 and 7.00, before being
used to check the pH parameter.

VERTICAL ELEVATION SURVEY

The top of the PVC casings for monitoring wells MWl through MW6é were surveyed
by graduate students from Portland State University when they were developing
the topographic and plan view map for the site. They used a standard disk
number U245.1944 as a reference benchmark which has a known elevation of
1,637.484 feet.

The top of the casings for MW7 through MW12 were surveyed in by representa-
tives of AGI using known surveyed elevations from the top of MWl and MW6 well
casings.
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GROUNDWATER SAMPLING

Prior to purging wells for sampling, depth to groundwater was measured to the
nearest 0.01 foot using a SINCO electronic water level indicator. Wells were
purged using decontaminated stainless steel or PVC bailers lowered by a nylon
or stainless steel cord. A minimum of three well casing volumes were
extracted prior to sampling at all wells except MW3. Purge water was
dispensed into the bioreactor which is actively treating groundwater on the
site.

Indicator parameters including pH, conductivity, and temperature were
measured and recorded to assure stabilization while purging wells prior to
‘sampling. This procedure allowed us to verify the collection of samples
representative of in situ groundwater conditions. ' '

Groundwater samples were collected with stainless steel bailers immediately
after purging. Samples were then discharged directly from the bailer to the
sample container. Sample odor and appearance were noted and recorded during
sample collection.

SAMPLE CONTROL/PROJECT RECORDS

A careful record of field activities and observations was maintained by an
AGI field representative. Records were maintained on the following forms:

Daily Field Investigation Report

Field Log of Boring

Soil Ssample Record A
Groundwater Monitor Well Development Record
Groundwater Sample Record

vvyvyeYyyey

Sample control was maintained by careful labeling and following chain-of-
custody procedures. Each sample container was labeled identifying sample
contents with the following information:

Project name

Sample identification
Analysis to be performed
Date and time of collection

vVvyewyye

Chain of Custody records accompénied shipment of all samples to the
laboratory.

DECONTAMINATION PROCEDURES

All drilling equipment was decontaminated with a high-preésure steam cleaner
prior to drilling the first boring, between subsequent borings, and after
completing the final boring.

All equipment used for soil and water sample collection and groundwater
purging was decontaminated before each sampling event in the following
sequence: :
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Potable water rinse

Alconox soap and potable water wash
Distilled water rinse

Isopropyl alcohol rinse

Distilled water rinse

HNO, rinse

Distilled water rinse

vyvyvYyVvyVvYYYy

SOIL CUTTINGS DISPOSAL

Borehole soil cuttings were placed on the soil treatment area at the site
where soil excavated during the removal of the USTs is undergoing remediation
by Solid Phase technigques.

QUALITY CONTIROL

Quality control (QC) for this sampling round included collection of rinsates
and duplicate samples. Specifically, these samples included:

» A rinsate from soil and groundwater sampling equipment.
» Groundwater and soil sample duplicates.

» One trip blank was provided by ATI (analytical laboratory) with each ice
chest containing samples to be analyzed for volatile organic compounds,
benzene, ethylbenzene, toluene, and total xylenes (BETX).

AQUIFER TESTING

MW3 Testing

Testing: Two tests were performed at the deep completion (MW3) screened in
the lower hydrostratigraphic unit. Results of these tests are thus assumed
"to reflect hydraulic conditions of the lower zone. The first test, conducted
July 14, was performed to determine aquifer and well discharge capabilities.
Based on results of this test, a constant rate of approximately 1 gallon per
minute (gpm) was used for the second test. The latter test was performed
July 14 and 15 upon near full recovery of the MW3 water level from the
effects of the first test. Duration of the second, constant rate test was
approximately 900 minutes (15 hours). Wells MWl through MWé were used for
water level monitoring during the test at MW3. ’

Results: MW3 drawdown and recovery data are plotted on Plates A-1 and A-2.
Total water level drawdown in MW3 during the constant rate test reached 46
feet (46 feet below the static, pre-pumping level). Water table drawdown in
neighboring shallow zone wells during the test was minor. These fluctua-
tions appear to be independent of the effect of pumping at MW3 because they
continued to decline in most wells until nearly 24 hours after pumping
stopped. These declines are therefore not definitively attributable to the
groundwater withdrawal at MW3, but rather were likely the effect of external
influences such as pumping at nearby off site well(s).
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The water level in the pumped well (MW3) recovered to within 0.9 foot of the
pre-step-drawdown test water level, and fully recovered from the second test,
within 5 hours after pumping stopped. No recovery from pumping was observed
in the shallow observation wells. Drawdown data from the pumped well were
used to determine a hydraulic conductivity (K) of approximately 10% cm/sec for
the lower zone.

MW4 Testing

Testing: One test was conducted in the upper hydrostratigraphic zone at MW4
on July 21 and 22, 1993. Duration of this test was 300 minutes (5 hours).
Pumping rate for this test was ramped from approximately 1-1/2 to 5 gpm over
the 300 minute period of pumping. For the test at MW4, wells MWl through MW6
were monitored for water level change.

Results: MW4 drawdown and recovery data are plotted on Plates A-3 and A-4.
During the test, fluctuations in all observation wells except PZ1, were
minor, ranging from 0.03 to 0.05 foot. PZ1 exhibited a 0.3 foot decline.
Despite their minor magnitudes, declines observed in the shallow observation
wells during the test appear to be attributable to MW4 (upper zone) pumping
because most shallow zone wells' water levels recovered to their pre-pumping
levels after the test. The water level response in PZl is most reliably
attributed to this pumping; the PZ1 data were therefore the only drawdown
data used besides the pumping well for MW4 aquifer test analysis. Drawdown
in the pumped well and drawdown versus distance from the pumped well to PZl
were used to determine a K of approximately 2 x 10® cm/sec for the upper zone.
Water level change observed in the deep zone well (MW3) during this test
appeared to be independent of the shallow zone (MW4) pumping.

Water level recovery in the pumped well (MW4) occurred within approximately
one hour after pumping stopped. This water level continued to rise to
approximately 0.1 foot above the pre-pumped water level after 3 hours of
recovery.

Data Analysis

Data analysis was performed using several methods commonly applied to
unconfined aquifers. Results from application of methods developed by Jacob,
Theis, Lohman, and Thiem-Dupuit were compared. These methods require several
assumptions concerning hydraulic characteristics of the aquifer. Specifical-
ly, these are:

» The agquifer has a seemingly infinite areal extent.

» The aquifer is homogeneous, isotropic, and of uniform thickness over the
area influenced by the pumping test.

» Prior to pumping, the water table is neariy horizontal over the area
influenced by the pumping test. ‘

» The aquifer is pumped at a constant discharge rate.

» The pumped well penetrates the entire aquifer and thus receives water
from the entire thickness of the aquifer by horizontal flow.
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For methods that assume unsteady conditions (i.e., drawdown and hydraulic
gradient changes with time), additional assumptions include:

» Water removed from storage is discharged instantaneously with decline of
head.

» The diameter of the pumped well is very small so that storage in the
well can be neglected.
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APPENDIX C

Boring Logs and Well Construction Summaries




MAJOR DIVISIONS TYPICAL NAMES
‘ 200 WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
] CLEAN GRAVELS WITH GwW o '
GRAVELS LESS THAN 5% FINES
7 GP POORLY GRADED GRAVELS, GRAVEL-SAND
MORE THAN HALF MIXTURES
COARSE
FRACTION IS : SILTY GRAVELS. POORLY GRADED GRAVEL-SAND-
COARSE LARGER THAN NO. GRAVELS WITH GM SILT MIXTURES
4 SIEVE SIZ
GRAINED OVER12% FINES CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND-
SOILS GC CLAY MIXTURES
MORE THAN sw WELL GRADED SANDS, GRAVELLY SANDS
: CLEAN SANDS WITH
HALF IS LARGER SANDS LESS THAN 5% FINES
THAN NO. 200 sp POORLY GRADED SANDS, GRAVELLY SANDS
SIEVE MORE THAN HALF ,
COARSE .
FRACTION IS SILTY SANDS, POORLY GRADED SAND-SILT
SMALLER THAN SANDS WITH SM MIXTURES
NO. 4 SIEVE SIZE OVER 12% FINES o
sc E oy CLAYEY SANDS, POORLY GRADED SAND-CLAY
e MIXTURES
——— INORGANIC SILTS AND VERY FINE SANDS, ROCK
ML |[——= FLOUR, SILTY OR CLAYEY FINE SANDS, OR CLAYEY
el SILTS WITH SLIGHT PLASTICITY
' SILTS AND CLAYS — INORGANIC CLAYS OF LOW TO MEDIUM PLASITICITY,
FINE LIQUID LIMIT LESS THAN 50 oL |— gm\(lgm CLAYS. SANDY CLAYS, SILTY CLAYS, LEAN
————er ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOW
. GRAlNED oL =2 PLASTICITY
SOILS =
- — - 'INORGANIC SILTS, MICACEQUS OR DIATOMACIOUS
MORE THAN MH F—— FINE SANDY OR SILTY SOILS, ELASTIC SILTS
E:A'llz: J\?\l SI\I%AZI(-JO SILTS AND CLAYS oH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
. LIQUID LIMIT GREATER THAN 50 .
SIEVE
ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
OH B~ ORGANIC SILTS
HIGHLY ORGANIC SOILS | I PEAT AND OTHER HIGHLY ORGANIC SOILS
SAMPLE CONTACT BETWEEN UNITS LABORATORYTESTS
B 'Undisturbed" Well Defined Change . Consol - Consoiidation
Bulk/Grab " Gradational Change LL - Liquid Limit
(1] Not Recovered =~ Obscure Change gL i ;lasu_; L'g“t iy
s - ecific Gravi
[0 Recovered, Not Retained MMM End of Exploration SA - SiF;e Analysis
) TxS - Traxial Shear
BLOWS/FOOT TxP - Triaxial Permeability
Hammer is 140 pounds with 30 inch drop, unless otherwise noted Perm - Permeability
S - SPT Sampler (2.0-Inch O.D.) Po - Porosity
T - Thin Wall Sampler (2.8-Inch Sample) MD - Moisture/Density
H - Split Barrel Sampler (2.4-Inch Sample) DS - Direct Shear
Vs - Vane Shear
MOISTURE DESCRIPTION Comp - Compaction
Dry - Considerably less than optimum for compaction
Moist - Near optimum moisture content UU - Unconsolldated, Undrained
Weat - Over optimum moisture content . CU - Consolidated, Undrained
Saturated - Below water table, in capillary zone, or in perched groundwater CD - Consolidated, Drained
. . ga . PLATE
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, Burns Bros./Bingo Fuel Stop C 1
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JOB NUMBER DRAWN : APPROVED DATE REVISED DATE
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Organic Vapor Meter

Concentrations of photoionizable organic gases (e.g., gasoline vapors) in the
headspace of soil sample containers were determined in the field with an OVM Air
Analyzer and recorded as parts per million (ppm) of petroleum product. The recorded
concentrations are only an approximate value for organic gas concentrations in the soil
pore spaces (soil gas). Actual values are within the range of + 50 to 100%.

For unsaturated, coarse grained soils such as gravels, it is possible to detect hydrocar-
bons in the gas phase using an OVM and not in the whole sample using EPA Method
8015M (TPH) or 8020M (BETX). For these samples, the majority of the hydrocarbons
are present in the pore space and are present at concentrations too low to detect when
the whole sample is analyzed. For saturated samples and for fine grained samples
such as silts and clays, a larger percentage of the hydrocarbons are present and
adsorbed to the soil particle or dissolved in the pore water. For these samples, detect-
able OVM readings will correlate well with measured soil concentrations using EPA -

8015M or 8020M.
| Description of T T
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Cast iron well monu-
ment and lid

Concrete surface seal
Ground Surface

PVC slip cap

Bentonite chip seal
- 2-inch or 4-inch

schedule 40 blank PVC

Colorado 10-20 silica
sand

2-inch or 4-inch PVC
screen
(0.020 inch slots)

PVC threaded end cap J

Bottom of exploration

Monitoring Well Construction for

@Applied Geotechnology Inc.  MW1, MW2, MW4, MWS5, MWS and MW11
a Burns Bros. /Blngo Fuel Stop
Thorp, Washington

PLATE

C3
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DATE




PVC slip cap —

C

D

i

Steel surface casing

Concrete surface seal
Ground Surface.

QZ&MMW%

Bentonite chip seal

2-inch or 4-inch
schedule 40 blank PVC

Z?H—— Colorado 10-20 silica

'.i"

sand

2-inch or 4-inch PVC
screen
(0.020 inch slots)

PVC threaded end cap

Bottom of exploration
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Monitoring Well Construction for

MW7, MW8, MW9, MW10 and MW12

Bums Bros /Bmgo Fue! Stop
Thorp, Washington

PLATE

C4

JOB NUMBER
16,659.001

DRAWN
SES/KM
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DATE




4-inch PVC threa_ded top cap

Concrete surface seal -

Cast iron well monument and lid

1-inch PVC slip cap
Ground Surface_

7N 7

NSNS

Bentonite chip-seal

1-inch Schedule 40 blank PVC

4-inch Schedule 40 blank PVC

Colorado 1'0-20 silica sand

1-inch Schedule 40 PVC hand slotted

1-inch PVC sllip cap attached with stainless
steel screws

Bentonite chip seal

Cement grout with powdered Bentonite
seal '

Bentonite chip seal

Colorado 10-20 silica sand

4-inch PVC screen
(0.020 inch slots)

4-inch PVC threaded end cap
~~~Bottom of exploration
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Monitoring Well Construction for MW3 and P21 ™™

Burns Bros./Bingo Fuel Stop
Thorp, Washington C5

JOB NUMBER DRAWN
15,659.001 KM
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Summary
4-inch Well

646 ¥
9/14/33

Well Construction

Q T
§ & 3
i " ! d n
2% § -
32 o & @
SRR
1.0
2.5
3.0 0 0 18
0 0 75/0.7
0 0 90/0.8'
0 0 100/0.8'

=118.5'

pth

© De

204

25 =

Equipment Speed Star SD 300 Air Rotary

QL
o,
£
m
[72]

Land Surface 1644.5 Date  7/2/93
Elevation

Asphaltt.

LIGHT BROWN SANDY GRAVEL (GP) dense, dry:;
fine gravel, with fne to coarse sand, and some
sitt.

BLACK SANDY SILT (ML) very stiff, moist; with fine
to coarse sand, and a trace of fine gravel.

BROWN GRAY SILTY GRAVEL (GM) very dense,
moist; fine gravel, with some fine to coarse sand.

Becomes wet at 9 feet.
With some cobbles at 10 feet.

BROWN GRAVELLY SAND (SW) very dense,
saturated; with fine to coarse gravel, some siit
and cobbles.

Boring terminated on 7/2/93.
Groundwater encountered at 11 feet during dnlhng

- Log of Monitoring Well 1 PATE
@ Applied Geotechnology Inc. Burns Bros./Bingo Fuel Stop
Thorp, Washington C6
JOB NUMBER DRAWN APPROVED DATE REVISED DATE
15,659.001 SES/KM SN 6Dec93

853001mw pm5




Well Construction > O .
Summary g o a
 trinch Well £33 % %y
inch We >
S 0 =2 ag
SR\
0 0 34
746 |
914193 6 o 7208
0 0 7507
¢ 0 5003

© Depth

F0e.

00,080
9 e

5078
O
a0 g

0%

.

2%

00 4.0

0:%
O -0

of

s

15

0f0-.

s
.'0.-

5.
A

20

25

30

Equipment Speed Star SD 300 Air Rotary
Land Surface 1645 Date  7/2/93
Elevation

Aspalt.
Crushed rock.

BROWN SILTY SAND (SM) dense, moist; fine
grained, with a trace of fine gravel.

DARK BROWN SANDY GRAVEL (GW) very dense,
moist; with fine sand, and some siit and cobbles.

PYEY-Toh k1

Abundant cobbles at 9 feet.

Becomes brown and saturated at 12.5 feet.

0

Boring terminated on 7/2/93.
Groundwater encountered at 12.5 feet during
drilling.

@Applied Geotechnology Inc.

PLATE

Log of Monitoring Well 2
Burns Bros./Bingo Fuel Stop
Thorp, Washington C7

JOB NUMBER DRAWN
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Equipment Speed Star SD 300 Air Rotary

Well Construction

= [=] -
Summary 5 z @ @
4inch Well and 1-inch & , : o 2~ £ ¢  LandSurface 1642.5 Date __ 6/30/93
. Piezometer E E 5 ; 3 E g = Elevation :
% *T =] Asphat.
2 20 -
' 2007
Xd b 2.0 "s'3] BROWN SANDY GRAVEL (GW) very dense, dry;
0 1 76 : D.': with fine sand, and a trace of siit and cobbies.
0
‘. 5= P QM Becomes dark gray, moist. Hydrocarbon odor noted
155 ‘Sre at 5 feet. .
505
6.5 1228
80 0 s50.7 s Increased cobbles at 7 feet.
..;% 10 P ‘3: ] Becomes wet and no hydrocarbon odor at 10 feet.
1 9114/93 ] _
2| Shallow
ePtxgrz o Becomes saturated, with some silt at 12.5 feet.
SA 0 0 81/0.8 a v
1435 ¥ ;g
g4 YD 15
: BROWN SILTY GRAVEL (GM) 1 foot thick
5. interbedded.
118.0 0 0 83 S‘? With a trace to some silt and cobbles at 17.5 feet.
50
: 20 (2T
2.0 : Ds. Becomes brown, with some silt at 21 feet.
L0
AW
0 0 8509 \iS's
- 5-5:2:%
i
. 25 D‘o?.%
1 K81 With a trace of silt at 27.5 feet.
0o 0 7009 -%)9;5
1 [R47
30 = ’oO;
. ':2;5':%
- .::0:;.?.'-
1 10ed
0 0 5004 =40
Q0
??‘_...."(
s S
- .._23.. g
0 0 7508 QQBC
6.0
. &S

PLATE

. Log of Monitoring Well 3 (0-40°)
Applied Geotechnology Inc. Burns Bros./Bingo Fuel Stop C 8

Thorp, Washington

JOB NUMBER - DRAWN APPROVED DATE REVISED DATE
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Well Consiruction i Equipment Speed Star SD 300 Air Rotary
Summary g T g o '
winch Vel 5, 4 E s £ 8 Land §urface 1642.5 Date  6/30/93
E ﬁ > 5 2 5 e s Elevation
40
BROWN GRAVELLY SAND (SP) medium dense,
8 117 saturated; medium to coarse sand, with fine
/ 2 gravel, and a trace of siit.
45 =
%2
/;
' % With some silt at 47 feet.
: /: 0 1 7509 YELLOW BROWN SILTY GRAVEL (GM) very
/ % / dense, wet; fine to coarse gravel, with some fine
: /g to coarse sand.
, 0 1 8807 50 BROWN GRAVELLY SAND (SW) very dense,
/: : saturated; with fine to coarse gravel, and some
// HYD interbedded silt lenses.
: % o o 5003 YELLOW BROWN SAND (SP) very dense, satu-
: % 2 rated; fine to medium sand, with a trace of coarse
% ,g sand and silt.
%,, §5 BROWN SILTY SAND (SM) very dense, saturated;
% : fine to coarse sand, with some gravel, and with
' % intermittent sandy gravel lenses up to 1 inch
i 0 0 .48 thick.
I; LIGHT BROWN SANDY SILT (ML) very hard, wet;
% 5 with fine sand, micaceous.
/ . LIGHT GRAY SILTY SAND (SM) very dense, wet;
: % ; fine sand, with silt. Interbedded with Brown Siity
7 é : Gravel, fine to coarse gravel, with some fine to
: /j 0 0 78/0.8 coarse sand. )
g ; BROWN SANDY GRAVEL (GP) very dense, satu-
/ % 65 rated; fine gravel, with fine to coarse sand, and a
. trace to some silt. Interbedded with Brown
Gravelly Sand (SP), fine to medium sand with fine
gravel and some silt:
0 0 19
70
0 0 35
75
0 0 20
, 80
(‘ .
Log of Monitoring Well 3 (40-80) PLATE
Applied Geotech .
@ PP nology Inc Burns Bros./Bingo Fuel Stop Cg
: ' Thorp, Washington
JOBNUMBER DRAWN APPROVED DATE REVISED DATE
15,659.001 SES Y7753 6 Dec 93

659001 m2.pmS




‘ i Speed Star
Well Construction EqUI.pment p

Summa £ 2 5 P
i £ % 4 % £ % LandSurface__ 16425 Date __6/30/93
4-inch Well 3 £ - 338 s &8 Elevation
82 © ® @d

Boring terminatd on 6/30/93.
Groundwater encountered at 12.3 feet during drilling.

85 =

90 =

95 =

105 =

110 =

115 =

wL

. __Log of Monitoring Well 3 (80-80.9") PTE
@ Applied Geotechnology Inc. Bumns Bros./Bingo Fuel Stop C1 O
‘ Thorp, Washington

L

JOB NUMBER DRAWN APPROVED DATE REVISED DATE
15,659,001 SES y 6 Dec 93
$59001m2.pmS ' :




_ Equipment Speed Star SD 300 Air Rotary
Well Construction > o N
S ' e o -4 o :
s S, 2+ @ g. £ &  LandSurface____ 1641 Date __7/6/93
4inch Well 883 2 28 & & Elevation .
TR STREZ 0
= : Asphalt.
% 1.5 Crushed Rock. _
BLACK SANDY SILT (ML) hard, moist; with fine
0 0o 33 sand, with some gravel.
4.0 GRAY SILTY SAND (SM) dense, moist; fine sand,
' with some cobbles, and medium to coarse sand.
58 Moderate hydrocarbon odor noted.
GRAVEL (GP) 1 foot thick interbed.
8,08 y_ 600 0 78/0.7'
9/14/93
Becomes saturated at 13 feet, with increased
0 50/0.3 cobbles.
Iy No hydrocarbon odor at 14 feet.
4 &k BROWN SANDY GRAVEL (GW) very dense,
. : ’o 5.8 saturated; with medium to coarse sand, some
17.5' 15 1 7408 cobbles, and a trace of silt. Contains
interbedded gray sand lenses up to 1 inch in
thickness. -
20 Boring terminated on 7/6/93.
= Groundwater encountered at 13 feet during drilling.
25
30
35 —
40
o Log of Monitoring Well 4 PLATE
@Applled Geotechnology Inc. - Burns Bros./Bingo Fuel Stop ,
' Thorp, Washington C1 1
JOB NUMBER DRAWN APPROVED DATE REVISED DATE
15,659.001  SES/KM y 51 6 Dec 93
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Summary
4-inch Well

SRR

6.14
9/14/93

Well Construction

Laboratory

Tests

PSR
.0

g
QA

18.5'

OVM - PID

60

260

% LEL

Blows per
Foot

80/0.¢'

96/0.7'

68/0.7

© Depth

30—

Equipment Speed Star SD 300 Air Rotary

Land Surface 1642.5 Date  7/1/932
Elevation

Sample

Asphait.

Crushed rock.

BROWN SANDY GRAVEL (GW) very dense, dry;
with fine to coarse sand, some cobbles, and a
trace of silt.

Becomes dark gray. Moderate hydrocarbon odor
noted at 4 feet.

v00.0.50. 3
PO e X S5 )

* ‘:O--:.. S

5 e b'c

>0
g

Becomes brown to gray, saturated, with some silt at
8.5 feet.

Boring terminated on 7/1/93.
Groundwater encountered at 8.5 feet during drilling.

@Applied Geotechnology Inc.

PLATE

Log of Monitoring Well 5

Burns Bros./Bingo Fuel Stop
Thorp, Washington C1 2

APPROVED DATE REVISED DATE

JOB NUMBER DRAWN
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Equipment Speed Star SD 300 Air Rotary
Well Construction > a -
S 2 o a @ ; ,
o S, 0 2 5. £ % LandSuface__ 16395 pate_ 7693
4-inch Well 38 3 7 22 8 ¢ Elevation
. 0 i
N e Crushed Rock (Fill).
3.0 0 0 7 — BROWN GRAVELLY CLAY (CL) medium stlff
4.0 ' — moist; with fine to coarse sand.
=
- — Becomes very stiff, wet at 7 feet.
PL 0 0 17 m——= Slight hydrocarbon odor noted at 8 feet.
10 = — Becomes brown to dark gray, stiff, at 10 feet.
PL - I - .
gA 21 0 8 : Moderate hydrocarbon odor noted at 13 feet.
o .
MD 2
HYD 19 v
77— Becomes very stiff with increased gravel from 16 to -
80 0 15
18 feet.
3?1'2}9357— 204 E Becomes gray, medium stiff, saturated at 20 feet.
= Moderate hydrocarbon odor noted at 21 feet.
>1000 5 W=
7
25 _
GRAY SILTY SAND (SM) very dense, saturated;
fine sand, with fine to coarse gravel, and a trace
5 75 of cobbles. _
: BROWN SANDY GRAVEL (GW) very dense,
i 295 10 9. saturated; with fine to coarse sand, and some
30.5' 0 8207~ | silt and cobbles
7 Boring terminated on 7/6/93.
N Groundwater encountered at 20 feet during drilling.
35 ~
40 ——
] Log of Monitoring Well 6 PUTE
@-Apphed Geotechnology Inc. Burns Bros./Bingo Fuel Stop | 3
_ Thorp, Washington C 1
JOB NUMBER DRAWN ] AF-’PROVED DATE REVISED DATE
15,659.001 SES/KM 3 6 Dec 93

6859001 mw.pm5



‘Well Construction
Summary

4-inch Well

Laboratory

Tests

OVM - PID

3
) - @
3 %3
* Do
o 2
0 50/.4
0 8

£
£
a
@
o
0

Sample

Equipment Mobile B-61

Land Surface 1623 Date 10/26/93
Elevation

20 -

25 —

BROWN SANDY SILT (ML) medium stiff, moist;
with fine sand, some medium to coarse sand
and fine gravel (Fill).

BLACK SILT (MH) very soft, wet: with a trace of
fine sand, with organics and fine roots.

Becomes brown, with no organics.

BROWN SANDY GRAVEL (GW) very dense,
saturated; with fine to coarse sand, with some
silt and cobbles.

Boring terminated on 10/26/393.
Groundwater encountered at 9 feet during drilling.

@Applied Geotechnology Inc.

JOB NUMBER
15,659.001

ORAWN
SES/KM

75

'Log of Monitoring Well 7 PATE
Burns Bros./Bingo Fuel Stop
Thorp, Washington ' C1 4
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6 Dec 93

859001 mw.pm5S




Well Construction
Summary
4-inch Well

Laboratory

Tests

OVM - PID

" % LEL

Blows per
Foot

39

63

Equipment Mobile B-61

£ &  LandSurface 1625 Date _10/27/93
g = Elevation
0

- BROWN SANDY SILT (ML) medium stiff, moist;
with fine to coarse sand, some fine gravel, trace
of fine roots (Fill).

BLACK SILT (MH) medium stiff, wet; with a trace of
fine sand, with organics.

GRAY SANDY GRAVEL (GW) dense, saturated;
with fine to coarse sand, with some cobbles, and
a trace of silt, slight hydrocarbon odor.

Becomes very dense, saturated.

Boring terminated on 10/27/93.
y Groundwater encountered at 9 feet during drilling.
20 -
25 —
30—
35—
01

@Applied Geotechnology Inc.

PLATE

Log of Monitoring Well 8

Burns Bros./Bingo Fuel Stop :
Thorp, Washington C1 5
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Well Construction
Summary
4-inch Well

Q -
5 < g
Eu ! d o
2% ; ] 5'5
82 o ® @e
0 0 50
0o o0 78
0 0 33
0 0 504

Equipment Mobile B-61

Land Surface - 1627 Date 10/27/93
Elevation »

Sample

© Depth

25

BROWN SANDY SILT (ML) hard, dry; with fine
-sand, some gravel and cobbles.

Becomes moist.

BROWN SANDY GRAVEL (GW) very dense, moist
to wet; with fine to coarse sand, some cobbles
and a trace of silt.

Becomes gray to brown and saturated at 9.3 feet.

GRAY SAND (SP) dense, saturated; fine to medium
sand, with a trace of silt and fine gravel.

BROWN SANDY GRAVEL (GW) dense, saturated;
with fine to coarse sand, and a trace of silt.

Boring terminated on 10/27/93.
Groundwater encountered at 9.3 feet during drilling.

@Applied Geotechnology Inc.

PLATE

Log of Monitoring Well 9

Burns Bros./Bingo Fuel Stop
Thorp, Washington C1 6
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Equ|pment Mobile B-61

Well Construction > B .
S 8 o a o ) '
e £, ; g 2, £ ¢ LandSurface 1629 Date __10/28/93
s 3 2 ae .8, 3 Elevation
0 ,
BROWN SANDY SILT (ML) medium stiff, dry; with
fine to medium sand, a trace of fine roots and
root hairs.
0o 0 M
5
- DARK BROWN SILT (MH) very soft, wet; with-a
trace to some fine sand..
o o0 1 Becomes saturated.
10
LIGHT BROWN TO YELLOW SANDY SILT (ML)
very stiff, saturated; with fine grained sand.
SA
PO 0 0 36 ‘ ‘
o 15 ' - BROWN SANDY GRAVEL (GW) very dense,
saturated; witAh fine sand and a trace of silt.
0 0 S0IF Boring terminated on 10/28/93.
i Groundwater encountered at 8.5 feet during drilling.
20 -
25 —
30 -
35
/ J
40 =
- Log of Monitoring Well 10 PUTE
@ Applied Geotechnology Inc. Burns Bros./Bingo Fuel Stop
Thorp, Washington C1 7
JOB NUMBER DRAWN APPROVED DATE REVISED DATE
15,659.001 SES/KM 7 6 Dec 93
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. Equipment MOblIe B'61
Well Construction > 0O -
s s o 2 o
ummary 5, + & ¢. £ &  LandSurface 1646.5 Date  10/29/93
2-inch Well E é S ; g E 8 ‘g Elevation
0 LU :
Asphalt. _
BLACK SILT (MH) medium stiff, moist; with some
fine sand. Becomes brown at 1.5 feet. .
BROWN TO GRAY SILTY SAND (SM) dense,
moist; fine to medium sand, slight hydrocarbon
0 0 40 -
odor.
>3] Some gravel and cobbles at 6 feet.
0 0 su25 - MCLED |
‘;..9:',0 GRAY TO BROWN SANDY GRAVEL (GW) very
gy, dense, wet; with fine to coarse sand, some silt
1 0y and cobbles.
-'_Q.O_-,.
0 0 5028 ‘335 Becomes saturated.
T Rk
1 k&g Hard driling, cobbles at 14 feet.
154 Es*™ '
41 ¥ BROWN SILTY GRAVEL (GM) very dense, satu-
. e rated; fine to coarse gravel, with silt and fine to
0 0 502 ] medium sand, some cobbles.
] Boring terminated on 10/29/93.
: Groundwater encountered at 12.3 feet during
20 _ drilling. ' '
25 —
30—
35 —
40 =
| ] » Log of Monitoring Well 11 PLATE
@ Applied Geotechnology Inc. ~ Burns Bros./Bingo Fuel Stop 1 8
Thorp, Washington '
JOB NUMBER l DRAWN APPROVED ) DATE . REVISED - DATE
15,659.001 SES/KM 3 6 Dec 93

859001 mw.pm3




Well Construction > o -
8 a - @ ‘
Sumenary S, 2 @ 5. 53 LandSuface__ 16215 Date  10/28/93
Zinch Well 38 23 2z 23 8 = Elevation 7
o BROWN SANDY SILT (ML) stiff, dry; with fine sand,
some gravel and cobbles (Fill).
BLACK SILT (MH) soft, moist; with a trace of fine
o o 7 sand and a trace of organics.
BROWN TO YELLOW SANDY SILT (ML) medium
stiff, wet; with fine sand.
BROWN SANDY GRAVEL (GW) very dense, wet;
with fine to coarse sand, and a trace of silt.
. 0 0 su4 Becomes saturated.
Hard drilling, cobbles at 10 feet.
GRAY SAND (SW) dense, saturated; with a trace of
. fine gravel and siit.
° 0 %0 BROWN SANDY GRAVEL (GW) very dense,
saturated; with fine to coarse sand, and a trace
- to some silt and cobbles.
i Boring terminated on 10/28/93.
i Groundwater encoutnered at 9 feet during drilling.
20 —
25
30
35—
40 ——
] ' - Log of Monitoring Well 12 PLTE
é; Applied Geotechnology Inc. Burns Bros./Bingo Fuel Stop C1 9
Thorp, Washington
JOB NUMBER DRAWN l APPROVED DATE REVISED ) DATE
15,659,001 SES/KM p.775 6 Dec 93

859001 mw.pm5S
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U.S. Standard U.S. Standard
Sieve Size (in.) Sieve Number Hydrometer
3 1% 3/4 3)8 4 8 16 30 50 100 200
: : | | ] |
100 | T T
1| I
90
I I
80 1IN IBL
s L] L
g 70
g || ]| ||
3
- 80 I INE
m
x Ll |
W s0
KN IR
= i\
§4° \\ 1IN 1N
@ 5] L | |||
a 30 N\
N |
= ~
29 IR " WLRE
™
; LTS i
N 11Tt |
Lot !
1L L1 T
0100 50 1 5 ' 1 0.5 0.1 0.05 0.01 0.00
GRAIN SIZE IN MILLIMETERS
COARSE | FINE |CRSE | MEDIUM | FINE A .
COBBLES GRAVEL SAND SILT or CLAY
Sample Source Classification
MW3 @ 13.0 ft.- GRAVEL (GW-GM) with sand and some silt

&

Applied Geotechnology Inc.

Geotechnical Engineering
Geology & Hydrogeology

Particle Size Analysis
Burns Bros./Bingo Fuel Stop
Thorp, Washington

D1

DRAWN

LKM

JOB NUMBER
15,659.001

A
wrr e

6 Dec 93

APPROVED

75

1)
m
(9]

DATE




U.S. Standard
Sieve Size (in.)

U.S. Standard

Sieve Number Hydrometer

3 1% 3/4 3/8 4

16 30 50

100 200

b d—d—]
100 {[]{]

L
I

90

80

~
o

[e2]
o

- PERCENT FINER BY WEIGHT
[44]
o

40 N IR
\
L ONG
30
| ]
\
20 | \L |
y ‘ L
| PTG
L L T =t e s
0 100 50 1 5 1 0.5 0.1 0.05 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COARSE | FINE |crsE | wmepium |  FINE
COBBLES GRAVEL SAND SILT or CLAY

Sample Source

Classification

MW3 @ 50.0 ft.

SAND (SW-SM) with gravel and some silt

Applied Geotechnology Inc.

Geotechriical Engineering
Geology & Hydrogeology

&

PLATE

D2

Particle Size Analysis

Burns Bros./Bingo Fuel Stop
Thorp, Washington

DRAWN

LKM

JCB NUMBER
15,659.001

..... , e

CATE REVISED DATE
6 Dec 93 .




U.S. Standard U.S. Standard
Sieve Siza (in.) Sieve Number Hydrometer
3 1% 3/438 4 8 16 30 50 100 200
| | | {
100 t || |11
\ 1] | |
B AN SRR ey
=
80 N [T ] IBR
‘u\\
- T B!
g 70 EN
> ,
S 60 TN
m R
e L |
50 K
Z
: T TR
- i
§4° Il |11 \\
& 1L | | b
Q30 \1 |
L\
IR 4l
20 I IBR —e
1l L
10
| IR
|1 | L]
0 100 50 1 5 1 0.5 0.1 0.05 0.01. 0.00
GRAIN SIZE IN MILLIMETERS
COARSE | FINE |cmse | MebiuM |  FINE -
COBBLES GRAVEL SAND - SILT or CLAY
Sample Source : Classification
MW6E @ 125 ft. GRAVELLY CLAY (CL) with sand

Applied Geotéchnology Inc.

Geotechnical Engineering
Geology & Hydrogeology

&

Particle Size Analysis
Burns Bros./Bingo Fuel Stop
Thorp, Washington

PLATE

D3

CRINN

LKM

JCB NUMBER

15,659.001

oAE 3£..58D

6 Dec 93

APPRCVEZ

73

DATE




U.S. Standard U.S. Standard
Sieve Size (in.) Sieve Number Hydrometer
3 1% 3438 4 8 16 30 50 100 200
44 1]
100 T
L | LN
90 :
IRinne
80 I IHER
- 1| |
570 . g
g | i
> 60 I IR \
m .
« L
50 \
Z
m ]| I 11
- .
§4° H o | |1 \
K 1L |
g
20
| TR | \F‘
k:
" || | a) =
N It |1
, |l | L L] \
0100 50 10 5 1 0.5 01 0.05 0.01 0.001
GRAIN SIZE IN MILLIMETERS®
COARSE | FINE |CRSE | MEDIUM | FINE
COBBLES GRAVEL SAND SILT or CLAY
Sample Source Classification
MW10 @ 13.0 ft. SANDY SILT (ML)

‘Applied Geotechnology Inc.

Geotechnical Engineering
. Geology & Hydrogeology

Particle Size Analysis

Burns Bros./Bingo Fuel Stop
Thorp, Washington

D4

DRAWN

LKM

JCB NUMBER
15,659.001

1
m
0
m
9]

APPROVED ZATE
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Reference: ASTM D 423, 424

70 _ ' A Line/
60 : ,/
| CH | /
S 50 .
X I
Q 40 /
z d
o 3 /
- ‘ 2
2 D dNE
g 20 . //
MH or OH
10
0
0 10 20 30 40 S50 60 70 80 90 100 110 120
LIQUID LIMIT (%)
' ' (
R Natural | Liquid | Plasticity |% Passing
Symbol Source . Classification M.C. (%) | Limit (%) | Index (%) [#200 Sieve
O 1 MAVE @ 7.5 Lean Clay (CL) 17.2 33 13
Q2| wmws@125 |  LeanClay (CL) 183 | 43 23
| Plasticity Chart i
. astici a ‘
@Apphed Geotechnology Inc. Burns Bros./Bingo Fuel Stop . D5
. Thorp, Washington
JOB NUMBER DRAWN : APPROVED DATE REVISED DATE

15,659.001 LKM Pz 6 Dec 93 -
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop -

Project No.: .15,169.001

Lab Name: Analytical Technologies, Inc.

Lab Number: 9306-304

Sample No.: MW3 @9.0', MW3 @ 42.5', S30-SWAMPY AREA,

S32-DRAIN BOX

Matrix: Soil

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable.

ANALYTICAL METHODS

Parameter ' Technique
BETX GC/PID
Fuel Hydrocarbons GC/FID
TPH-Diesel GC/FID
Polycyclic Aromatic Hydrocarbons = HPLC/UV/Fluor
Lead AA/GF
Moisture Gravimetric
TIMELINESS

Date Date Date
Parameter Sampled Extracted Analyzed
PAHs 6/29/93* 7/02/93 7/06/93
BETX 6/29/93 7/01/93 7/08/93°
Fuel Hydrocarbons 6/29/93 7/06/93 7/06/93
TPH-D 6/29/93 7/02/93 7/03/93°
Lead 6/29/93 7/06/93 7/09/93
Moisture 6/29/93 NA 7/01/93

NA - Not Applicable; extraction not required.

a - Sample MW3 @ 9.0' was collected 6/28/93.

b - BETX analysis dates were 7/6/93 through 7/8/93.
c - TPH-D analysis dates were 7/2/93 through 7/3/93.

(ATI), Renton, Washington

S31-EAST CULVERT,

Method

EPA 8020

EPA 8015 Modified
WTPH-D

EPA 8310

EPA 7421

CLP SOW ILMO1.0

Time Time
Until . Until
Extraction Analysis
3(14) 4(40)

2 9(14)

7 7(14)
4(14) 5(30)

7 10(180)
NA 2

Numbers in parentheses indicate recommended holding times in days for soil.

All samples were analyzed within recommended holding times for soil.

Page 1 of 5




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15,169.001 -

Lab Name: Analytical Technologies, Inc. (ATI), Renton, Washington

Lab Number: 9306-304 '

Sample No.: MW3 @9.0', MW3 @ 42.5', S30-SWAMPY AREA, S31-EAST CULVERT,
§32-DRAIN BOX :

FUEL HYDROCARBON CHROMATOGRAPHY
EPA 8015 Modified: Gasoline (C7 - Cl12) and diesel (c12 - C24) range
petroleum hydrocarbons were detected in sample MW3 @ 9.0'. Diesel range

petroleum hydrocarbons were detected in sample MW3 @ 42.5'. These detections
were supported by the sample chromatograms.

TPH-D: Diesel (Cl2 - C24) range petroleum hydrocarbons were detected in

samples S30-SWAMPY AREA, §831-EAST CULVERT, and 8S32-DRAIN BOX. These
detections are supported by sample chromatograms.

FIELD QUALITY CONTROL_ SAMPLES

Field Blank: - None collected.
Field Duplicates: None collected.
Rinsate: None collected.

Trip Blank: None collected.

LAB QUALITY CONTROL SAMPLES

Reagent Blank: No analytes were detected at or above the method report-
ing limit (MRL) by the following methods:

EPA 8310

EPA 8020

EPA 8015 Modified
WTPH-D

EPA 7421
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:
Lab Number:
Sample No.:

Matrix Spikes:

Duplicates:

Page 3 of 5

. Burns Bros./Bingo Fuel Stop

15,169.001

Analytical Technologies, Inc. (ATI), Renton, Washington
9306-304

MW3 @9.0', MW3 @ 42.5', S30-SWAMPY AREA, S31-EAST CULVERT,
S32-DRAIN BOX

Matrix spike (MS) and MS duplicate (MSD) percent recovery
and relative percent difference (RPD) data are within
ATI's control limit criteria for the following methods:.

EPA 8020 ) ‘
EPA 7421 (only a MS was analyzed)

WTPH-D: Two MS/MSD analyses were performed, one with
acceptable results and the other with an MS percent
recovery of 60; outside ATI's laboratory control limits
of 63 to 131 percent. RPD for this analysis was accept-
able. Since this MS was only slightly below the lower
control limit and other spiked sample recoveries were
acceptable, sample results are not qualified.

EPA 8310: MS and MSD percent recovery of phenanthrene
exceeded ATI's control limits due to a high concentration
of this analyte in the sample used for MS/MSD prepara-
tion. Phenanthrene RPD was acceptable, and blank spike
recovery of this analyte is also acceptable. Sample
results are therefore accepted without qualification.

EPA 8015 Modified: MS and MSD percent recovery of the
diesel spike exceeded ATI's control limits due to the
high concentration of diesel range petroleum hydrocarbons
in the sample used for MS/MSD analysis. RPD was accept-
able and blank spike recovery of diesel was acceptable.
Sample results are therefore accepted without qualifica-
tion. : '

‘Sample/sample duplicate RPD is within ATI's control
limits for the following methods:

EPA 7421
CLP SOW ILMOl.0




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Duplicates:
(cont.)

Blank Spikes:

Surrogates:

Page 4 of 5

Burns Bros./Bingo Fuel Stop

15,169.001

Analytical Technologies, Inc. (ATI), Renton, Washington
9306-304

MW3 @9.0', MW3 @ 42.5', S30-SWAMPY AREA, S31-EAST CULVERT,
S32-DRAIN BOX '

EPA 8015 Modified: The RPD at 23 slightly exceeded
ATI's control limit criterion of 20. The sample used for
this analysis contained a high concentration of diesel
range petroleum hydrocarbons and was diluted for analy-
sis. The error introduced through dilution and subse-
quent back-calculation may have affected reproducibility.
Sample results are not considered compromised and are
accepted without qualification.

WITPH~-D: Two duplicate sample analyses were performed,
one with acceptable results and the second with an out of
control RPD of 28. ATI's control limit is 20. Since
this RPD is only slightly above the control limit and one
of the sample results is < 5X the MRL, sample results are
accepted without qualification.

Blank spike percent recovery is within ATI's control
limits for the following methods:

EPA 8310
EPA 8020
EPA 8015 Modified
WTPH-D (Blank spike and blank spike duplicate analyzed.) .
EPA 7421

All surrogate spike percent recoveries are within ATI's
control limit criteria for the following methods:

EPA 8310
EPA 8020
WTPH-D




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Surrogates:
(cont.)

SIGNATURES

Prepared by

Burns Bros./Bingo Fuel Stop

15,169.001 , )

Analytical Technologies, Inc. (ATI), Renton, Washington
9306-304 - _

MW3 @9.0', MW3 @ 42.5', S30-SWAMPY AREA, S31-EAST CULVERT,
S§32-DRAIN BOX

EPA 8020/WTPH-G: Recoveries of bromofluorobenzene and

trifluorotoluene from sample S11:@7' were above ATI's

upper control limit due to dilution of the sample extract

during analysis. This sample contained high concentra-

tions of target analytes. Sample results are considered
~ acceptable without qualification.

Fathorue . Boule ey  pave  £12315D

Checked by
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT
SUPPLEMENTAL PAGE

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop
Project No.: 15,169.001

Lab Name: . Analytical Technolpgies, Inc. (ATI), Renton, Washington
Lab Number: 9306-304 '
Sample No.: MW3 @9.0', MW3 @ 42.5', S30-SWAMPY AREA, S31-EAST CULVERT,

S32-DRAIN BOX

Matrix: Soil

FUEL HYDROCARBON CHEMISTRY
EPA 8015 Modified: Chromatogram profiles for both samples indicate diesel
fuel; the presence of gasoline is not indicated.

WIPH-D: Chromatogram profiles indicate the presence of a mixture of petro-
leum hydrocarbon products. There appears to be high concentrations of diesel
fuel in samples S31-EAST CULVERT and S32-DRAIN BOX, as well as low to
moderate concentrations of a motor-oil range product. Sample S30-SWAMPY AREA
appears to contain diesel fuel and motor oil components but the profile is
highly atypical of either of these two: products.

—~—




):£ !\. AnolyticoITeChnologies,lnc. 560 Naches Avenue, SW., Suite 101, Renton, WA 98055 (206) 228-8335

( Karen L. Mixon, Laboratory Manager

RECE & ATT I.D. # 9306-304

A TLIEDY SEGTECmng
CREL GE TR RN g . fnit

July 20, 1993

Applied Geotechnology, Inc.
P.O. Box 3885 '

éllevue WA 98009
Attention : Peter Barry
Project Number : 15659.001
Project Name : Burns Bros/Bingo Fuel Stop

:ar Mr. Barry:
On June 30, 1993, Analytical Technologies, Inc. (ATI), received five
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed.

.ncerely,

W / ’
Donna M. McK ey
Senior Project Mansdger

DMM/hal/elf

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA92121  (619) 4589141




' )u\. AnalyticalTechnologies,Inc.

ATT I.D. # 9306-304
SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # :15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTICN DATE SAMPLED MATRIX
9306-304-1 MW3 @ 9.0 06/28/93 SOIL
9306-304-2 MW3 @ 42.5' 06/29/93 SOIL
9306-304-3 S30-SWAMPY AREA 06/29/93 SOIL
9306-304-4 S31-EAST CULVERT ' 06/29/93 SOIL
9306-304-5 S32-DRAIN BOX 06/29/93 } SOIL
\
----- TOTALS -----
MATRIX # SAMPLES
SOIL 5

The samples from this project will be disposed of in thirty (30) days

from the date of the report. If an extended storage period is required,

vlease contact our sample control department before the scheduled
isposal date.




‘ )&K,AnolyticoITechnologies,Inc.

ATI I.D. # 9306-304
ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15655.001
- PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB
POLYNUCLEAR AROMATIC HYDROCARBONS HPLC/UV/FLUOR EPA 8310 R
‘BETX GC/PID EPA 8020 R
FUEL HYDROCARBONS ‘ GC/FID 7 EPA 8015 MODIFIED R
L'OTAL PETROLEUM HYDROCARBONS GC/FID ' WA DOE WTPH-D R
LEAD AA/GF . EPA 7421 R
MOISTURE ' " GRAVIMETRIC CLP SOW ILM0O1.0O R
R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins

JB Subcontract




é AndlyticalTechnologies,Inc.

ATI I.D. # 9306-304

CASE NARRATIVE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

Two (2) soil samples were received by Analytical Technologies, Inc. (ATI),
on June 30, 1993, for the following analysis: EPA method 8310.

The percent recoveries for phenanthrene in the matrix spike/matrix spike

duplicate (MS/MSD) were not calculable due to high amounts of this analyte

already present in the sample. The appropriate results were flagged with a
3"; out of limits due to high levels of target analytes in sample.

All other corfesponding quality assurance and quality control results
defined as blank spike (BS), method blank, and surrogate recoveries were
within the established control limits.




)! A\ AndlyticalTechnologies,inc.
ATI I.D. # 9306-304

POLYNUCLEARiAROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED -+ N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/02/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/06/93
'SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 : DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE = . ...ttt iiieeeeseanocasonesssnns <0.083
ACENAPHTHYLENE - <0.17 -
1-METHYLNAPHTHALENE <0.17

° -METHYLNAPHTHALENE  ........ccc0000. [P <0.17
-.CENAPHTHENE <0.17
FLUORENE <0.017

- PHENANTHRENE  ......... ittt enreenenencsnns <0.0083
ANTHRACENE ' <0.0083
FLUORANTHENE <0.017
PYRENE ...ttt uteoeeeacasoonoscsssnsocoa S <0.017-
BENZO (A) ANTHRACENE ‘ <0.017

- "HRYSENE ' : <0.017
BNZO (B) FLUORANTHENE ... .cccttesessacoscans <0.017
BENZO (K) FLUORANTHENE <0.017
BENZO (A) PYRENE " _ <0.017
DIBENZO(A,H)ANTHRACENE  .....cctcerenncecccs <0.034
BENZO (G,H, I) PERYLENE _ <0.017
INDENO (1,2, 3-CD) PYRENE <0.017

- SURROGATE PERCENT RECOVERY ' LIMITS

2-CHLOROANTHRACENE =~ ....ceeteecrcnncanoosans 79 . 25 - 134




é AndlyticalTechnologies, inc.
' ATI I.D. # 9306-304-1

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. = DATE SAMPLED : 06/28/93
PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/02/93
CLIENT I.D. : MW3 @ 9.0’ DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 | DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE &+ vvveeveennnennanneeonnaeeanenn 2.3
ACENAPHTHYLENE <0.18
1-METHYLNAPHTHALENE 9.2

-METHYLNAPHTHALENE .+ v evvnennensocnnneennns 10
CENAPHTHENE , <0.18
FLUORENE . 1.1
PHENANTHRENE  ......... e 2.8
ANTHRACENE | <0.0087
FLUORANTHENE <0.018
PYRENE & vvvvteennenneeneeneenaeenneeennns <0.018
BENZO (A) ANTHRACENE - <0.018

“HRYSENE | : <0.018

ZNZO (B) FLUORANTHENE & vvtvvvnevnnonennecnnns <0.018
BENZO (K) FLUORANTHENE <0.018
BENZO (A) PYRENE <0.018
DIBENZO (A, H) ANTHRACENE  ...vvevvenn. e <0.035
BENZO (G, H, I) PERYLENE <0.018
INDENO(1,2,3-CD) PYRENE <0.018

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE ..t eeeneenssscsoononsos 116 25 -.134

—




éAnolyticclTechnologies,lnc.

ATI I.D. # 9306-304-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

06/29/93
06/30/93
07/02/93

:.07/06/93
: mg/Kg
DILUTION FACTOR :

1

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW3 @ 42.5'
SAMPLE MATRIX : SOIL
EPA METHOD : 8310
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS
NAPHTHALENE  ...... e e s
ACENAPHTHYLENE
1-METHYLNAPHTHALENE
-METHYLNAPHTHALENE & .vuvevvnennennennnns

ACENAPHTHENE :
FLUORENE
PHENANTHRENE o evttintneenennennennennenn.
ANTHRACENE
FLUORANTHENE
PYRENE  tvvrivnvnnnenn. e,

" BENZO (A) ANTHRACENE

. “HRYSENE

.ENZO (B) FLUORANTHENE ........cciueennennn

BENZO (K) FLUORANTHENE
BENZO (A) PYRENE

DIBENZO (A,H)ANTHRACENE .....c.ctiveeeenennnn

BENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE . ...ttt nnnannns

<0

<0

.092
<0.
<0.
<0.
<0.
<0.

19

19

19

19

019
0.023

.0092
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

019
019
019
019
019
019
019
038
019
019

LIMITS

25

- 134




| )ﬂ\: AnalyticalTechnologies, Inc.
ATI I.D. # 9306-304

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-304-1
PROJECT # : 15659.001 DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED  : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg

EPA METHOD . 8310

- DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS | RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 5.00  4.18 84 4.18 84 0
PHENANTHRENE 2.73 0.333 2.67 G 2.17 @ 21
YRENE <0.0170 0.333 0.268 80 0.256 77 5
SENZO (K) FLUORANTHENE <0.0170 0.333  0.315 95 0.321 96 2
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.271 81 0.277 83 2
CONTROL LIMITS % REC. RED
ACENAPHTHYLENE 33 - 116 20
PHENANTHRENE 20 - 154 35
~YRENE ' 20 - 147 34
ENZ0 (K) FLUORANTHENE 25 - 144 34
DIBENZO (A, H) ANTHRACENE 20 - 128 33
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

2 -CHLOROANTHRACENE 102 99 25 - 134

= Out of limits due to high level of target analytes in sample.

T




)! A\, AndlyticalTechnologies, Inc.
ATI I.D. # 9306-304

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL ' UNITS : mg/Kg
EPA METHOD : 8310 '
, DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 5.00 3.55 71 N/A N/A N/A
PHENANTHRENE <0.00833 0.333 0.276 83 N/A N/A N/A
YRENE <0.0170 0.333 0.243 73 N/A N/A N/A
-»ENZO (K) FLUORANTHENE . <0.0170 0.333 0.308 92 N/A N/A N/A
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.292 88 N/A N/A N/A
CONTROL LIMITS % REC. RPD
ACENAPHTHYLENE 28 - 111 20
PHENANTHRENE - 40 - 130 35 .
+ PYRENE " 43 - 143 34
.ENZO (K) FLUORANTHENE 43 - 138 ‘ 34
DIBENZO (A, H) ANTHRACENE 37 - 125 33

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 - CHLOROANTHRACENE 80 N/A : 25 - 134




' /&KAnolyficolTechnologies,lnc.

ATI I.D. # 9306-304

VOLATILE ORGANICS ANALYSIS .
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
DROJECT # : 15659.001 . DATE RECEIVED : N/A

. PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/01/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL ; UNITS - : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE & ve v eeiemree e e seeeeeeeeanennnnn. <0.025
ETHYLBENZENE ’ , <0.025
TOLUENE <0.025
DTAL XYLENES e o teveeteteeeeeeeeeeenanans <0.025

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 105 52 - 116




» 10
' AA'nonticolTechnologies,lnc.
ATI I.D. # 9306-304-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/28/93
PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/01/93
CLIENT I.D. : MW3 @ 9.0’ DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT ' '
COMPOUNDS RESULTS
BENZENE ...ttt ieteeeetsoonosissnnsossnss <0.026
ETHYLBENZENE 1.0
TOLUENE 0.055

JTAL XYLENES @ ...ttt iiiiiietienonnansonenns 5.9

SURROGATE PERCENT RECOVERY ‘ ' LIMITS

BROMOFLUOROBENZENE 114 52 - 116




, 11
' )&K’AnclyticolTechnoIogies,lnc.
ATI I.D. # 9306-304-2

VOLATILE ORGANICSVANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/29/93
PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/01/93
CLIENT I.D. : MW3 @ 42.5’ DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) ' DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT :
COMPOUNDS RESULTS
BENZENE  ............. ettt <0.028
ETHYLBENZENE <0.028
TOLUENE | <0.028

ITAL XYLENES  tovtvvinvnnennennennenanennnns 0.041

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 88 52 - 116
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' ).!K, AndlyficalTechnologies,inc.
ATI I.D. # 9306-304-3

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED .: 06/29/93
PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/01/93
CLIENT I.D. : S30-SWAMPY AREA DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTCOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE ......cc0000 it e eeosacnoassnannasns <0.10
ETHYLBENZENE <0.10
TOLUENE <0.10

DTAL XYLENES ittt iieeenennesssssnsasonsasos <0.10

SURROGATE PERCENT RECOVERY | LIMITS

. BROMOFLUOROBENZENE 92 52 - 116
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' &AnolyticoITechnoIogies,lnc.
ATT I.D. # 9306-304-4

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/29/93
PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/01/93
CLIENT I.D. : S31-EAST CULVERT DATE ANALYZED : 07/07/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT ‘
COMPOUNDS RESULTS
BENZENE  4ivvevrnnnennnnnnn ettt <0.086
. ETHYLBENZENE <0.086
TOLUENE 0.42
OTAL XYLENES . iiieteiinnnnnnennnn. e <0.086
SURROGATE PERCENT RECOVERY ' LIMITS

BROMOFLUOROBENZENE 91 ~ 52 - 116
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' )ﬂ\: AnalyticalTechnologies,Inc.
' ATI I.D. # 9306-304-5

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/29/93

PROJECT # . : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/01/93
CLIENT I.D. : S32-DRAIN BOX DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE  « oo tteenenesnennasannecnaeaeennns <0.029
ETHYLBENZENE <0.029
. TOLUENE . <0.029
ITAL XYLENES  ©uvvvevnneinoennensns e <0.029
SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE _ ‘ 90 52 - 116
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):. Ak. AnalyticalTechnologies, Inc.
ATI I.D. # 9306-304

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-302-6
PROJECT # : 15659.001 — . DATE EXTRACTED : 07/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL UNITS , : mg/Kg
EPA METHOD : 8020 (BETX)
. DUP. DUP.
SAMPLE SPIKE SPIKED &% SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.0250 1.00 0.684 68 0.737 74 7
TOLUENE <0.0250 1.00 0.803 80 0.787 79 2
ITAL XYLENES <0.0250 2.00 1.70 85 1.58 79 7
CONTROL LIMITS % REC. RPD
BENZENE 35 - 113 20
TOLUENE : 43 - 107 20
TOTAL XYLENES ' 46 - 114 20
SURROGATE RECOVERIES SPIKE . DUP. SPIKE LIMITS

BROMOFLUOROBENZENE o8 75 52 - 116
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' )!!K: AnadlyticalTechnologies,Inc.
ATI I.D. # 9306-304

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT - : APPLIED GEOTECHNOLOGY, INC. - SAMPLE I.D. # : BLANK

PROJECT # : 15659.001 . DATE EXTRACTED : 07/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL UNITS . ' : mg/Kg
EPA METHOD : 8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS . RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.0250 1.00 0.911 .91 N/A N/A N/A
TOLUENE <0.0250 1.00 1.04 104 N/A N/A N/A
JTAL XYLENES " <0.0250 2.00 2.14 107 N/A N/A N/A
CONTROL LIMITS _ % REC. RPD
BENZENE ' 63 - 115 20
TOLUENE _ 75 - 110 20
TOTAL XYLENES 79 - 109 ' 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 110 N/A 52 - 116
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' )ﬂ\: AnalyticalTechnologies, Inc.
' ATI I.D. # 9306-304

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT o : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A.

PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/06/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT -
COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE C7 - Ci2
HYDROCARBON QUANTITATION USING GASOLINE
+UEL HYDROCARBONS - <25
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

"-TERPHENYL 95 52 - 143
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ATI I.D. # 9306-304-1

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED  : 06/28/93

PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/06/93
CLIENT I.D. : MW3 @ 9.0’ DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD -~ : 8015 (MODIFIED) DILUTION FACTOR : 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS 310
HYDROCARBON RANGE , c7 - Ci2
HYDROCARBON QUANTITATION USING GASOLINE
fUEL HYDROCARBONS , 3100
HYDROCARBON RANGE ' ) Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~-TERPHENYL 124 52 - 143
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' AAnolyﬁcalTechnologies,lnc.
ATTI I.D. # 9306-304-2

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/29/93
PROJECT # : 15659.001 ~ DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/06/93
CLIENT I.D. : MW3 @ 42.5’ . DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL - UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS <6

HYDROCARBON RANGE c7 - C12

HYDROCARBON QUANTITATION USING GASOLINE

~+UEL HYDROCARBONS 31

HYDROCARBON RANGE . C12 - C24

HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY - LIMITS

- TERPHENYL 93 52 - 143
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' )! A\, AndlyticalTechnologies,Inc.
| ATI I.D. # 9306-304

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-304-1
PROJECT # . 15659.001 DATE EXTRACTED : 07/06/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOTL UNITS . mg/Xg
EPA METHOD . 8015 (MODIFIED)
 SAMPLE DUP. DUP.
SAMPLE DUP. = = SPIKE SPIKED &% SPTKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL 2940 2330 23G 500 2730 G 2740 G 0

CONTROL LIMITS $ REC. | RPD
DIESEL 56 - 137 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
0-TERPHENYL | 130 121 52 - 143

= Out of limits due to high level of target analytes in sample.
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)!f ék. AnalyticalTechnologies, Inc.
ATI I.D. # 9306-304

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 07/06/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP ' DATE ANALYZED : 07/06/93
SAMPLE MATRIX : SOIL UNITS . mg/Kg
EPA METHOD : 8015 (MODIFIED)
; _ DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND | RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL <25.0 500 446 89 N/A N/A N/A
’ CONTROL LIMITS $ REC. RPD
DIESEL 67 - 135 20
SURROGATE RECOVERIES | SPIKE DUP. SPIKE  LIMITS

O-TERPHENYL ' 94 N/A 52 - 143

P
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I )ﬂ\: AndlyticalTechnologies,inc.
ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # . 15659.001 DATE RECEIVED : N/A
DPROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE -EXTRACTED : 07/02/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL  UNITS . mg/Kg
METHOD WA DOE WTPH-D ' DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULTS
FUEL HYDROCARBONS : <10
HYDROCARBON RANGE | Cc12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0- TERPHENYL | 90 50 - 150
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' ),A\, AndlyticalTechnologies, Inc.
ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15655.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/02/93
CLIENT I.D. : METHOD BLANK - DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-D DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULTS
FUEL HYDROCARBONS <10
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 109 50 - 150

—
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JA__\, AnalyticalTechnologies, Inc.
ATT I.D. # 9306-304-3

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT '~ : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/29/93
PROJECT # : 15659.001 DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/02/93
CLIENT I.D. : S30-SWAMPY AREA DATE ANALYZED : 07/03/93
SAMPLE MATRIX : SOIL UNITS : ‘mg/Kg
METHOD WA DOE WTPH-D DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULTS
FUEL HYDROCARBONS , . 57
HYDROCARBON RANGE C12 - C24
HYDROCARBON QUANTITATION USING . DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O- TERPHENYL 97 50 - 150
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| ‘)ﬁkAnolyﬁcolTechnologies,lnc.

ATI I.D. # 9306-304-4

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : S31-EAST CULVERT

SAMPLE MATRIX : SOIL

METHOD WA DOE WTPH-D

RESULTS 'ARE CORRECTED FOR MOISTURE CONTENT

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

O-TERPHENYL

DATE SAMPLED : 06/29/93 .
DATE RECEIVED : 06/30/93
DATE EXTRACTED : 07/02/93
DATE ANALYZED : 07/03/93
UNITS : mg/Kg

DILUTION FACTCR : 1

2100
Cl2 - C24
DIESEL

LIMITS

111 50 - 150
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ATI I.D. # 9306-304-5

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC.  DATE SAMPLED  : 06/29/93
PROJECT # . 15659.001 . DATE RECEIVED : 06/30/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED - : 07/02/93
CLIENT I.D. : S32-DRAIN BOX DATE ANALYZED  : 07/03/93
SAMPLE MATRIX : SOIL UNITS . mg/Kg
METHOD WA DOE WTPH-D DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULTS
FUEL HYDROCARBONS B 340
HYDROCARBON RANGE c12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 113 50 - 150
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| AAnolyﬁcoITechnologies,lnc.
ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-266-4
PROJECT # : 15659.001 DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
METHOD : WA DOE WTPH-D '

SAMPLE DUP. DUP.

_ SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL 121 134 10 N/A N/A N/A N/A N/A N/A

CONTROL LIMITS " % REC. RPD
DIESEL N/A 20
SURROGATE RECOVERIES SAMPLE - SAMPLE DUP. LIMITS

O-TERPHENYL 103 - 100 50 - 150
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)! !\, AndlyticalTechnologies, Inc.
ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-286-5
PROJECT # : 15659.001 DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
METHOD : WA DOE WTPH-D '
: SAMPLE , DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL 45.7 60.7 - 28F 200 222 88 213 84 4
CONTROL LIMITS : % REC. RPD
DIESEL 63 - 131 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 102 97 50 .- 150

= Out of limits due to matrix interference.
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)! A\, AndlyticalTechnologies, Inc.
ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-297-4

PROJECT # =~ : 15659.001 | DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
' SAMPLE MATRIX : SOIL | © UNITS : mg/Kg
METHOD : WA DOE WTPH-D .
SAMPLE DUP.  DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RED
DIESEL 216 204 6 200 335 60F 345 65 3
 CONTROL LIMITS | $ REC. RPD
DIESEL 63 - 131 20
SURROGATE RECOVERIES . SPIKE DUP. SPIKE  LIMITS
0- TERPHENYL | 92 88 - 50 - 150

= Out of limits due to matrix interference.
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ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 \ DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-D
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL .  <10.0 200 207 103 206 103 0

CONTROL LIMITS _ . % REC. RPD.
DIESEL 69 - 122 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O- TERPHENYL | 106 113 50 - 150
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ATI I.D. # 9306-304

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLTED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 " DATE EXTRACTED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/02/93
SAMPLE MATRIX : SOIL UNTTS . mg/Kg
METHOD . WA DOE WTPH-D
DUP. DUP.
. SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL . <10.0 200 195 98 189 95 3

CONTROL: LIMITS . % REC. ' RPD

 DIESEL | 69 - 122 | 20
SURROGATE RECOVERIES SPIKE " DUP. SPIKE  LIMITS

O-TERPHENYL : 89 91 50 - 150
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ATI I.D. # 9306-304
METALS ANALYSIS

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

LEAD _ 07/06/93 07/09/93
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' )ﬂ\. AndlyticalTechnologies,Inc.
ATI I.D. # 9306-304

METALS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP — UNITS : mg/Kg
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

ATI I.D. # CLIENT I.D. LEAD

9306-304-1 MW3 @ 9.0’ 2.0

9306-304-2 MW3 @ 42.5' 2.3 .

METHOD BLANK - <0.15
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ATI I.D. # 9306-304

METALS ANALYSIS

v QUALITY CONTROL DATA
CLIENT : APPLIED GEOTECHNOLOGY, INC. N MATRIX : SOIL
PROJECT # : 15659.001 '
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg
SAMPLE DUP ' SPIKED SPIKE %
ELEMENT ATI I.D. - RESULT RESULT RPD RESULT ADDED REC
LEAD 9306-285-1 0.87 0.85 2 1.93 1.24 85

LEAD BLANK <0.15 N/A N/A 1.09 1.25 87

[

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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| c)é,AnolyticolTechnologies,lnc,
ATI I.D. # 9306-304
GENERAL CHEMISTRY ANALYSIS
CLIENT : ‘APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

MOISTURE 07/01/93
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' )ﬂ\: AndlyticalTechnologies, Inc.
' ATI I.D. # 9306-304

GENERAL CHEMISTRY ANALYSIS
‘DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. : MATRIX : SOIL
- PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %

ATI I.D. # CLIENT I.D. MOISTURE

9306-304-1 MW3 @ 9.0’ 4.0

9306-304-2 MW3 @ 42.5' 9.9

9306-304-3 S30-SWAMPY AREA 75

9306-304-4 S31-EAST CULVERT 71

9306-304-5 S32-DRAIN BOX 13
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ATI I.D. # 9306-304

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # '+ 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI TI.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9306-304-2 9.9 9.6 3 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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"Sample: SRB 7-5 Channel: ERNIE
Method: F:\BROZ\MAXDATA\ERNIE\FUELB786
Comments: ATI: THE QUALITY TEAR

ficquired: @6-JUL-93 12:37
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Sanple: 9396-384-1DIL
fAcquired: 86-JUL-93 14:57
Dilution: ! : 18.380
Coaments: ATI: THE QUALITY TEAM

Channel: ERNIE .
Method: F:\BROZ\MAXDATANERNIENFUEL3786

" EPA 8015 Modified

Filanane: R7663E86
Operator: ATI
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Continuing Calibration

Saapia: DO 468 " Chanmel: ERNIE Filenawe: R7868E82
Acsuired: 96-JUL-93 11:25  Method: F:\BROZ\NAXDATANERMIE\FUELA786 - Operatars ATL
Coaments; ATI: THE QUALITY TEAN
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Sample: ALKANZ Channel: ERNIZ : Filename: rS223elc
Acquired: 23-MAY-33 1122 Methad: ~; \ERCZ\MAXCATA\ZANIZ\FUZLISZE Operator: ATI
Inj Val: 4.3C
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WA DOE WTPH-D

Sasples SREB 7-2
Aoquireds 82-JUL-93 18:23

Channels DEMITRI
Method: F:\BROZ\MAXDATA\SERGE-D\FUELD792

Filmases R?@ZBD@3
Operator: ATI

Comaents: ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY
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Sample: 3RB 7-2 Channel: WILMA Filenaze: R7828HB4
Acquired: @2-JUL-33 16:87  Method: F:\EROZ\NAXDATA\WILMA\FUELB782 Operator: BRO
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WA DOE WTPH-D

Sample: 9306-3@4-3 Channel: DEMITRI o A Filenazes H?EBDSE
Foquired: @3-JUL-93 19:92  Method: F:\BROZ\MAXDATAN3ERGE-D\FURLD7GZ Operator: .
Consents: ATI RUSH FUELS: A MISSICN OF EXCELLENCE IN ANALYTICAL CHAOHATOSRAFHY
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Sample: 936a-385-% Chanpel: DEAITH i :
Aoauinens SIcliots’ 19:40  Habheds PruBRGR\MAXDATONSERGE-D\FUEL 070 RIS
Comnents: ATI SUSH FUELS: A MISSIOH GF EXCTLEMCE 1N ANALYTICAL CHACHATOGRARHY
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Sample: 9306-334-5 Chanmel: DEMITRI Filename: R7923D37
Acquired: @3-JUL-33 0:3%  Method: F:\BROZ\MAXDATA\SERGE-D\FUELQ7E2 Operator: AT
Comments: ATI RUSH FLELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATCGRARHY
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Sample: D SBB

Channel: WILAA

Acquired: 32-JUL-9% 1438

Continuing Calibration

Filenaae: R7928WaZ

flethod: F:\EROZ\NAXDATANWILMANFUEL37682 Operators BRO
x 1071 volts
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Continuing Calibration
Sasples 0 528 Channels DEMITRI Filanases R7628D02

Acquired: 92-JUL-33 17:36  Methods F:\BROC\MAXDATA\SERGE-D\FUEL@7R Oparator: ATI
Comments: ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY '
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Samgle: ALKANE Channel: CzMITRI Filename:
Acquired: 23-JUN-33 24: 44 Method: F: \BRGZ\MAXCATA\3ERGE-O\FJEL3IEZZE  Operator:
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Sample: ALKAME Channel: WILYA Filename: &
Acguired: 53-AFPR-Q3 14: 13 Mezhad: 7: \ZRSS\MAXCATANAILMANFUEL24G2 Operator: &
Inj Val: .20
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15,169.001

Lab Name: Analytical Technologies, Inc. (ATI), Renton, Washington

Lab Number: 9307-038 ) :

Sample No.: MWS @7.5', MW5 @10.0', MWl @7.5', MW2 @7.5'(Soil), Rinsate 1,
Trip Blank (Water) '

Matrix: " 4 Soil, 2 water

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable.

ANALYTICAL METHODS

AN S e e

Parameter Technique Method
BETX ! GC/PID " EPA 8020
Fuel Hydrocarbons GC/FID EPA 8015 Modified
Polycyclic Aromatic Hydrocarbons HPLC/UV/Fluor EPA 8310 :
Lead ‘ AA/GF EPA 7421
Moisture Gravimetric CLP SOW ILMOl1l.0
TIMELINESS

{ : Time Time

Date Date Date Until Until

Parameter Sampled Extracted Analyzed Extraction Analysig
PAHs (water) 7/02/93* 7/07/93 7/13/93 5(7) 6(40)
PAHs (soil) ' 7/02/93 7/06/93 7/12/93 4(14) 6(40)
PAHs (soil) 7/02/93 7/13/93* 7/16/93 11(14) 3(40)
BETX (water) 7/02/93 NA 7/07/93 NA 5(14)
BETX (soil) 7/02/93 7/07/93 7/08/93 5 6(14)
Fuel Hydrocarbons (water)7/02/93 7/08/93 7/08/93 6 6(14)
Fuel Hydrocarbons (soil) 7/02/93 7/07/93 7/08/93 5 6(14)
Lead (water) 7/02/93 7/06/93 7/07/93 4 5(180)
Lead (soil) 7/02/93 7/08/93 7/09/93 6 7(180)
Moisture _ 7/02/93 NA 7/06/93 NA 4

NA - Not Applicable; extraction not required. .
a - Samples MW5 @ 7.5' and MWS @10.0' collected July 1, 1993.

b - Sample MW5 @7.5'. :
Numbers in parentheses indicate recommended holding times in days for soil

and water. .
All samples were analyzed within recommended holding times.

Page 1 of 5




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo.Fuel Stop

Project No.: 15,169.001

Lab Name: ~ Analytical Technologies, Inc. (ATI), Renton, Washington

Lab Number: 9307-038

Sample No.:. MWS @7.5', MW5 @10.0', MWl @7.5', MW2 @7.5'(Soil), Rinsate 1,
Trip Blank (Water)

Matrix: 4 Soil, 2 Water

FUEL HYDRQCARBON CHROMATOGRAPHY

EPA 8015 Modified:

Gasoline (C7 - C12) and diesel (Cl2 - C24) range petro-

leum hydrocarbons were detected in sample MWS @ 7.5'. These detections were
supported by the sample chromatogram.

FIELD QUALITY CONTROL SAMPLES

Field Blank:
Field Duplicates:

Rinsate:

Trip Blank:

Page 2 of §

None collected.
None collected.

Sample Rinsate 1 was analyzed by EPA 8310, EPA 8015
Modified, EPA 7421, and EPA 8020. No analytes were
detected at or above the method reporting limit (MRL) by
EPA 8310, 8015 Modified, or 7421. Toluene and xylenes
were detected by EPA 8020 at 0.7 and 0.6 micrograms per
liter (ug/L), respectively; both results are within 0.2
Hg/L of the MRLs for these analytes. Sample results are
not considered compromised by the possibility of carry-
over contamination at these levels. -

Sample Trip Blank was analyzed by EPA 8020. Toluene was
detected at 0.7 ug/L. The MRL for this analyte is 0.5
ug/L; the associated method blank was free of contamina-
tion. Low concentrations of toluene can be seen as a
contaminant in distilled water. Sample results are not
considered compromised by detections at this concentra-
tion.




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Matrix:

Burns Bros./Bingo Fuel Stop

15,169.001

Analytical Technologies, Inc. (ATI), Renton, Washington
9307-038 '

MWS @7.5', MW5 @10.0', MWl @7.5', MW2 @7.5'(Soil), Rinsate'l,
Trip Blank (Water) , , :

4 Soil, 2 Water

LAB QUALITY CONTROL SAMPLES

Reagent Blank:

Matrix Spikes:

Page 3 of 5

No analytes were detected at or above the MRL by the
following methods:

EPA 8310 (water)

EPA 8020 (soil and water)

EPA 8015 Modified (soil and water)
EPA 7421 (soil and water)

EPA 8310 (soil): ' Phenanthrene and fluoranthene were
detected at 0.026 and 0.081 milligrams per kilogram,
respectively, in the method blank extracted on July 6,
1993. This blank is associated with all soil samples
except MW5 @7.5'. Neither of these analytes were
detected in associated samples. Data are accepted
without qualification.

Matrix spike (MS) and MS duplicate (MSD) percent recovery
and relative percent difference (RPD) data are within
ATI's control limit criteria for the following methods:

EPA 8020 (soil and water)
EPA 7421 (soil and water) (only a MS was analyzed)
EPA 8015 Modified (soil and water)

EPA 8310 (water): MS/MSD aﬁalyses were not performed; a
blank.spike and blank spike duplicate were substituted.
Data are not considered compromised. :




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:
Lab Number:
Sample No.:

Matrix:

Matrix Spikes:
(cont.)

Duplicates:

ﬁlank Spikes:

Page 4 of S

Burns Bros./Bingo Fuel Stop

15,169.001

Analytical Technologies, Inc. (ATI), Renton, Washington
9307-038 '

MWS @7.5', MWS @10.0', MWl @7.5', MW2 @7.5'(Soil), Rinsate 1,
Trip Blank (Water)

4 Soil, 2 Water

EPA 8310 (soil): MS and MSD percent recoveries of all

spiked analytes were within ATI's control limit criteria;
however, all RPDs exceeded ATI's control limits for the
samples extracted July 6, 1993. MSD results were
consistently 60 percent of MS results indicating a
laboratory error. RPDs ranged from 51 to 54; control
limits range from 20 to 35. The MS/MSD sample extracted
July 13, 1993 had acceptable recoveries and RPDs. Due to
the possibility of laboratory error and some acceptable
asgociated QC data for this parameter,  results are
accepted without qualification.

Sample/sample duplicate RPD is within ATI's control
limits for the following methods:

EPA 7421 (soil and water)
EPA 8015 Modified (soil and water)
CLP SOW ILMOl.0O

Blank spike percént recovery is within ATI's control
limits for the following methods: '

EPA 8310 (water) - Blank sﬁike and blank spike duplicate
analyzed. ' '

EPA 8310 (soil)

EPA 8020 (soil and water)

EPA 8015 Modified (soil and water)

EPA 7421 (soil and water)




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Matrix:

Surrogates:

SIGNATURES

Prepared by

Burns Bros./Bingo Fuel Stop

15,169.001

Analytical Technologies, Inc. (ATI), Renton, Washington
9307-038 . ’

MWS @7.5', MWS @10.0', MWl @7.5°, MW2 @7.5'(Soil), Rinsate 1,
Trip Blank (Water) '

4 Soil, 2 Water

All surrogate spike perceht recoveries are within ATI's
control limit criteria for the following methods:

EPA 8310 (soil and water)

EPA 8020 (soil and water)
EPA 8015 Modified (soil and water)

Fohhue Bowbmac,  vate ga319D

Checked by

Page 5 of 5
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Applied Geotech_nology Inc.

QUALITY ASSURANCE REPORT
SUPPLEMENTAL PAGE

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15,169.001 : Y

Lab Name: Analytical Technologies, Inc. (ATI), Renton, Washington

Lab Number: 9307~038 '

Sample No.: MWS @7.5', MW5 @10.0', MWl @7.5', MW2 @7.5'(Soil), Rinsate 1,
Trip Blank (Water)

Matrix: 4 Soil, 2 Water

FUEL_HYDROCARBON CHEMISTRY

EPA 8015 Modified: Chromatogram profile for sample MWS @7.5' appears to
indicate either an extremely aged or biodegraded gasoline or other light
petroleum product, or possibly a mixture of light products. Diesel fuel is
not indicated.




560 Naches Avenue, S.W., Suite 101, Renton, WA 98055 (206) 228-8335
Karen L. Mixon, Laboratory Manager

‘ )! \A, AnolyﬁcolTechnolbgies,lnc.

ATI I.D. # 9307-038

July 23, 1993

Applied Geotechnology, Inc.

P.0. Box 3885

Bellevue WA 98009

Attention : Peter Barry

Project Number : 15659.001

Project Name : Burns Bros/Bingo Fuel Stop

Near Mr. Barry:'

On July 2, 1993, Analytical Technologies, Inc. (ATI), received six
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed.

Sincerely,

Donna M. McKinney
Senior Project Manager

DMM/hal/f£

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA92121 (619) 4589141




: )&kAnolyficolTechnologies,lnc.

ATI I.D. # 9307-038
SAMPLE CROSS REFERENCE SHEET

CLIENT ' : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9307-038-1 MW5 @ 7.5’ 07/01/93 SOIL
9307-038-2 MW5 @ 10.0’ 07/01/93 SOIL
9307-038-3" MWl @ 7.5’ 07/02/93 SOIL
9307-038-4 RINSATE 1 07/02/93 WATER
9307-038-5 MW2 @ 7.5’ 07/02/93 SOIL

307-038-6 TRIP BLANK N/A ‘WATER

\\
----- TOTALS -----

MATRIX # SAMPLES

SOIL 4

WATER 2

The samples from this project will be disposed of in thirty (30) days

from the date of the report. If an extended storage period is required,

please contact our sample control department before the scheduled
isposal date.
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AnalyticalTechnologies, Inc.

CLIENT
PROJECT #

PROJECT NAME

ATI I.D. # 9307-038

ANALYTICAL SCHEDULE

. APPLIED GEOTECHNOLOGY, INC.

15659.001

BURNS BROS/BINGO FUEL STOP

POLYNUCLEAR AROMATIC HYDROCARBONS

BETX

FUEL HYDROCARBONS

aBEAD

 MOISTURE

R = ATI Renton

SD = ATI San Diego

PHX = ATI Phoenix

PNR = ATI Pensacola

FC = ATI Fort Collins
B =

Subcontract

HPLC/UV/FLUOR
GC/PID

GC/FID

AR/GF

GRAVIMETRIC

EPA 8310

EPA 8020

R
R
EPA 8015 MODIFIED R
EPA 7421 R

R

CLP. SOW ILMO01.0




)ﬂ A\. AnalyticalTechnologies, Inc.
ATTI I.D. # 9307-038

. CASE NARRATIVE

CLIENT : APPLIED GEOTECHNOLOGY, INC
PROJECT # ¢ 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

Four (4) 3011 samples and one water sample were received by Analytical
Technologies, Inc. (ATI), on July 2, 1993 for the following analysis: EPA
method 8310. ‘

Fluoranthene and phenanthrene were conflrmed to be present in the soil method
blank extracted on July 6, 1993 at levels above the detection limit. The

72il method blank extracted on July 13, 1993, as well as the water blank, was
rree of target analytes.

The relative percent differences (RPDs) in the matrix spike/matrix spike
duplicate (MS/MSD) for sample 9307-038-5 (MW2 @ 7.5’) were all outside ATI
limits and were flagged with an "H"; out of limits.

All other corresponding quallty assurance and quality control results defined
s blank spike (BS), matrix spike/matrix spike duplicate (MS/MSD), method
.lank and surrogate recoveries were within the established control limits.




)! \A AnadlyticalTechnologies,Inc.
ATI I.D. # 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER ' UNITS : ug/L
EPA METHOD :. 8310 ' - DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE ...ttt iereeononnnnnsonnsanns <0.50
ACENAPHTHYLENE - , <1.0
1-METHYLNAPHTHALENE <0.50

-METHYLNAPHTHALENE et et <0.50
ACENAPHTHENE <0.50
FLUORENE : <0.10
PHENANTHRENE .. ..ttt iiitienannnnnsnannanes <0.050
ANTHRACENE <0.050
FLUORANTHENE <0.10
PYRENE . it iiiittineneeaeanoncseannnncsnn <0.10
BENZO (A) ANTHRACENE <0.10
' "THRYSENE : <0.10

ENZO (B) FLUORANTHENE  ......veceteeennonconn - <0.10
BENZO (K) FLUORANTHENE ' <0.10
BENZO (A) PYRENE <0.10
DIBENZO (A, H) ANTHRACENE ettt e e <0.20
BENZO (G, H, I) PERYLENE : <0.10
INDENO (1,2, 3-CD) PYRENE <0.10

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE .. ....ttertiteecancencans 88 33 - 123




)! A\ AndlyticalTechnologies,inc.
ATTI I.D. # 9307-038-4

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93
PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : RINSATE 1 DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER , UNITS : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE .. ...ttt ittt ennnceaannnoncanns <0.47
ACENAPHTHYLENE : _ <0.94

1-METHYLNAPHTHALENE <0.47
. -METHYLNAPHTHALENE . ......0uiiieeeecrannns <0.47
. ACENAPHTHENE <0.47

FLUORENE ' <0.094

PHENANTHRENE @ . ...ttt it ittnnaatanens <0.047
ANTHRACENE . <0.047

FLUORANTHENE ' <0.094

PYRENE ...ttt toeneennenosnnnnnonacsss <0.094

BENZO (A) ANTHRACENE : <0.094

“HRYSENE : <0.094

ENZO (B) FLUORANTHENE .. ... ..cceeinnconnnnns <0.094

BENZO (K) FLUORANTHENE <0.094

BENZO (A) PYRENE - <0.094
DIBENZO(A,H)ANTHRACENE ......cccvireeensneenn <0.19

BENZO (G, H, I) PERYLENE . <0.094
INDENO(1,2,3-CD)PYRENE <0.094

SURROGATE PERCENT RECOVERY LIMITS

.2-CHLOROANTHRACENE Y 2 33 - 123




)! !\. AndlyticalTechnologies, inc.
ATI I.D. # 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC.. SAMPLE I.D. # : BLANK

PROJECT # : 15659.001 DATE EXTRACTED : 07/07/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER UNITS - : ug/L
EPA METHOD : 8310 :
DUP. DUP
, SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <1.00 30.0  22.2 74 18.6 62 18
"JENANTHRENE <0.0500 2.00  1.79 90 1.74 87 3
.-YRENE <0.100 2.00 1.62 81 1.48 74 9
BENZO (K) FLUORANTHENE <0.100 2.00 2.11 106 1.93 97 9
 DIBENZO (A, H) ANTHRACENE <0.200 2.00 2.18 109 1.93 97 12
CONTROL LIMITS , % REC. RPD
ACENAPHTHYLENE 35 - 104 32
“HENANTHRENE 47 - 147 30
{RENE 31 - 155 30
BENZO (K) FLUORANTHENE 39 - 145 29
DIBENZO (A, H) ANTHRACENE , 34 - 135 .26

SURROGATE RECOVERIES SPIKE | DUP. SPIKE LIMITS

2 - CHLOROANTHRACENE 83 68 33 - 123




)! A\ AndlyticalTechnologies, Inc.
ATI I.D. # 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT ‘ : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
- PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/06/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/12/93
SAMPLE MATRIX : SOIL . UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE @ .. ...ttt enoonsanscocnocons <0.083
ACENAPHTHYLENE , <0.17 =
1-METHYLNAPHTHALENE <0.17
-METHYLNAPHTHALENE c ettt <0.17
nCENAPHTHENE <0.17
FLUORENE <0.017
PHENANTHRENE ... .. ..ttt nnonennnnas 0.026
ANTHRACENE ¢ <0.0083
FLUORANTHENE 0.081
PYRENE .....0ceteveencens eeeeseceactanesaae <0.017
BENZO (A) ANTHRACENE <0.017
"HRYSENE <0.017
.BNZO (B) FLUORANTHENE . .......citteenreacnnn <0.017
BENZO (K) FLUORANTHENE <0.017
BENZO (A) PYRENE - <0.017
DIBENZO (A, H) ANTHRACENE e e ~.. <0.034
BENZO (G, H, I) PERYLENE <0. 017
INDENO (1,2,3-CD) PYRENE <0.017
SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE &t vveveevronneoneennnnes 77 25 - 134




)! A\ AndlyticalTechnologies,inc.
ATI I.D. # 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT ' . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A

PROJECT # : 15659.001 ‘DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : METHOD BLANK , DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1

- RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

NAPHTHALENE  ...eueennn e e <0.083

ACENAPHTHYLENE o <0.17
1-METHYLNAPHTHALENE <0.17

-METHYLNAPHTHALENE  ...eoveeenn et et <0.17

~CENAPHTHENE <0.17

FLUORENE <0.017

PHENANTHRENE ......... R <0.0083

ANTHRACENE <0.0083

FLUORANTHENE <0.017

PYRENE vttt eeeseenenonnssnesaneeanonnsnsnas <0.017

BENZO (A) ANTHRACENE ' <0.017
- "HRYSENE ‘ <0.017

ENZO (B) FLUORANTHENE . ..ctvvreeennncennnnnn <0.017

BENZO (K) FLUORANTHENE , <0.017

BENZO (A) PYRENE <0.017

DIBENZO (A,H)ANTHRACENE ... vveevcenoncenanes <0.034

BENZO (G, H, I) PERYLENE : : <0.017

INDENO(1,2,3-CD) PYRENE <0.017

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  .......cevttttnocnoccane 85 | 25 - 134




)! A\ AnalyticalTechnologies, Inc.
| ATI I.D. # 9307-038-1

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/01/93
PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MWS @ 7.5 DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT :
COMPOUNDS RESULTS
NAPHTHALENE vt ittt tveeeennennenennennaennnnns 0.44
ACENAPHTHYLENE <0.21
1-METHYLNAPHTHALENE 0.30
-METHYLNAPHTHALENE 4ttt eenenennenenennenns 1.0
~CENAPHTHENE S _ <0.21
FLUORENE <0.021
PHENANTHRENE & ii ot ttetsteeneneesnesnnnnnanns 0.041
ANTHRACENE - <0.010
FLUORANTHENE : <0.021
PYRENE vttt teeenneeseneonenoneoaenenennanas <0.021
BENZO (A) ANTHRACENE _ <0.021
~“HRYSENE <0.021
ENZO (B) FLUORANTHENE & vvveveveennnnn e <0.021
BENZO (K) FLUORANTHENE <0.021
BENZO (A) PYRENE <0.021
DIBENZO (A,H)ANTHRACENE ..t vvecennnnnnanans <0.041
BENZO (G, H, I) PERYLENE <0.021
INDENO(1,2,3-CD) PYRENE <0.021
SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE .. ...t ineeeeecsaccocsnsncs 85 25 - 134
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)ﬁ A\. AnalyticolTechnologies,inc.

ATI I.D. # 9307-038-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

07/01/93
07/02/93
07/06/93
07/13/93

: mg/Kg
¢ 1

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MWS @ 10.0’
SAMPLE MATRIX : SOIL
EPA METHOD : 8310
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS
NAPHTHALENE 4ot vteevvesoneneenonenananens
ACENAPHTHYLENE
1-METHYLNAPHTHALENE

-METHYLNAPHTHALENE  + it tteereenennnneenns
.«CENAPHTHENE -
FLUORENE ,
PHENANTHRENE ettt e et e
ANTHRACENE '
FLUORANTHENE
PYRENE i ittt et teeernnnnenonnnannan e '

- BENZO (A) ANTHRACENE
- "HRYSENE

ENZO (B) FLUORANTHENE e e ettt

BENZO (K) FLUORANTHENE
BENZO (A) PYRENE

DIBENZO (A, H) ANTHRACENE et e e

BENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

'SURRQGATE PERCENT RECOVERY

2-CHLOROANTHRACENE  ......ititiineeenneannn

<0.
<0.
<0.
<0.
<0.
<0.
<0.
.0092
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

<0

092
19
19
19
19
019
0092

019
019
019
019
019
019
019
038
019
019

LIMITS

25

- 134
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ATI I.D. # 9307-038-3

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93

PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/06/93
CLIENT I.D. : MW1 @ 7.5’ DATE ANALYZED : 07/13/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 , ‘ DILUTION FACTCR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS
NAPHTHALENE ... ittt ittt eneasascannnnnns <0.090
ACENAPHTHYLENE <0.18

1-METHYLNAPHTHALENE <0.18

-METHYLNAPHTHALENE . ....ctteteeeneoennaios <0.18
~ACENAPHTHENE ' <0.18

FLUORENE <0.018

PHENANTHRENE ... ...ttt iiteeneennnnnnnns <0.0091
ANTHRACENE . <0.0091

FLUORANTHENE ' <0.018
PYRENE = ... .iiiiniieininnnn et e eeee e <0.018
BENZO (A) ANTHRACENE <0.018

“HRYSENE ’ <0.018

ENZO(B) FLUORANTHENE . ....ieeteveocenccnnns <0.018
BENZO (K) FLUORANTHENE - <0.018
BENZO (A) PYRENE ‘ <0.018
DIBENZO (A,H)ANTHRACENE  .....ceveeencnasnes .. <0.037
BENZO (G, H, I) PERYLENE ' <0.018
INDENO(1,2,3-CD) PYRENE <0.018 .

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE . ...cttteeencnneeannannnss 83 25 - 134
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é AnadlyticalTechnologies,Inc.

ATI I.D. # 9307-038-5

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

-DATA SUMMARY

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

07/02/93
07/02/93
07/06/93
07/13/93

: mg/Kg
DILUTION FACTOR :

1

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001 ‘
PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. . : MW2 @ 7.5’
SAMPLE MATRIX : SOIL
EPA METHOD : 8310 .
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS
NAPHTHALENE @ ...ttt eteneeccasenonans
ACENAPHTHYLENE
1-METHYLNAPHTHALENE

-METHYLNAPHTHALENE  .....cc0ceeeneeeeoaas
-+«CENAPHTHENE
FLUORENE ' _
PHENANTHRENE ... ...ttt ineenannonnnnas
ANTHRACENE
FLUORANTHENE _
o 3

-~ BENZO (A) ANTHRACENE
“HRYSENE

ENZO (B) FLUORANTHENE . .....icetitieenennnnn

BENZO (K) FLUORANTHENE
BENZO (A) PYRENE

DIBENZO (A,H)ANTHRACENE ......ccovveecenans

BENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE ....... e eesseseecaann

<0
<0

<0

<0

.088
.18

<0.
<0.
.18
<0.
<0.
<0.
<0.
.018
.018
<0.
<0.
<0.
<0.
<0.
<0.
<0.

18
18

018
0088
0088
018

018
018
018
018
036
018
018

LIMITS

25

- 134
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ATI I.D. # 9307-038

.POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-295-8
PROJECT # : 15659.001 DATE EXTRACTED : 07/06/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP ° DATE ANALYZED : 07/12/93
SAMPLE MATRIX : SOIL UNITS . mg/Kg

EPA METHOD : 8310

DUP. DUP.
SAMPLE SPIKE SPIKED % . SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170  5.00 3.65 73 3.86 77 6
PHENANTHRENE <0.00833 0.333 0.323 97 0.318 95 2
YRENE <0.0170 0.333 0.271 81 0.265 80 2
_ENZO (K) FLUORANTHENE <0.0170 0.333  0.295 89 0.300 90 2
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.275 83 0.284 85 3
CONTROL LIMITS = $ REC. ~ RED
ACENAPHTHYLENE 33 - 116 20
PHENANTHRENE _ 20 - 154 35
“YRENE 20 - 147 , 34
ENZO (K) FLUORANTHENE 25 - 144 34
DIBENZO (A, H) ANTHRACENE | 20 - 128 33
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 - CHLORQANTHRACENE 82 81 25 - 134




)ﬂ\, AndlyticalTechnologies, Inc.

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC.
15659.001 _
BURNS BROS/BINGO FUEL STOP

PROJECT #

PROJECT ' NAME
SAMPLE MATRIX : SOIL
EPA METHOD : 8310

14

ATI I.D. #

SAMPLE I.D. #

9307-038

9307-038-5

DATE EXTRACTED : 07/06/93

. ACENAPHTHYLENE
PHENANTHRENE

YRENE

SENZO (K) FLUORANTHENE
DIBENZO (A, H) ANTHRACENE

CONTROL LIMITS

ACENAPHTHYLENE
PHENANTHRENE

"YRENE :
ENZO (K) FLUORANTHEN
DIBENZO (A, H) ANTHRACENE

VSURROGATE RECOVERIES

2 - CHLOROANTHRACENE

Y = OQut of limits.

SAMPLE
RESULT

<0.
.00833
<0.
<0.
<0.

<0

170

0170
0170
0340

SPIKE
ADDED

5.00

0.333
0.333
0.333
0.333

SPIKE

85

DATE ANALYZED : 07/13/93
" UNITS : mg/Kg
DUP. DUP.
SPIKED % SPIKED %
RESULT REC SAMPLE REC. RPD
4.10 82 - 2.43 49 51H
0.300 90 0.175 53 53H
0.267 80 0.153 46 54H
0.331 99 0.193 58 53H
0.319 96 0.185 56 53H
% REC. RPD -
33 - 116 20
20 - 154 35
20 - 147 34
25 - 144 34
20 - 128 : 33
DUP. SPIKE LIMITS
49 25 - 134
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ATI I.D. #- 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9306-295-7

PROJECT # : 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL _ UNITS : mg/Kg
EPA METHOD : 8310 : :

DUP. DUP.

‘ -SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. - SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 5.00 3.51 70 3.77 75 7
PHENANTHRENE ' <0.00833 0.333 0.308 92 0.343 103 11

YRENE <0.0170 0.333 0.268 80 - 0.284 85 6
sENZO (K) FLUORANTHENE <0.0170 0.333 0.325 98 0.313. 94 4
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.304 91 0.299 90 2

CONTROL LIMITS % REC. RPD
ACENAPHTHYLENE 33 - 116 _ 20
PHENANTHRENE o 20 - 154 35
"YRENE _ - 20 - 147 34
.ENZO (K) FLUORANTHENE : 25 - 144 ' 34
DIBENZO (A, H) ANTHRACENE . 20 - 128 33

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 - CHLOROANTHRACENE 83 87 25 - 134
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)! A\. AnalyticalTechnologies,inc.
ATTI I.D. # 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT ' . APPLIED GEOTECHNOLOGY, INC.  SAMPLE I.D. #  : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 07/06/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP  DATE ANALYZED : 07/12/93
SAMPLE MATRIX : SOIL ~ UNITS : mg/Kg
EPA METHOD : 8310 '
| DUP.  DUP
SAMPLE ~ SPIKE SPIKED $% SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 5.00  3.87 . 77 N/A N/A N/A
PHENANTHRENE 0.0262 0.333  0.289 79 N/A N/A N/A
YRENE | ' <0.0170 0.333  0.245 74 N/A N/A N/A
»ENZO (K) FLUORANTHENE <0.0170 0.333  0.315 95 N/A N/A N/A
DIBENZO (A, H) ANTHRACENE <0.0340 0.333- 0.296 89 N/A N/A N/A
CONTROL LIMITS - % REC. RPD
ACENAPHTHYLENE 28 - 111 20
PHENANTHRENE 40 - 130 35
' "YRENE 43 - 143 34
ENZO (K) FLUORANTHENE 43 - 138 S
DIBENZO (A, H) ANTHRACENE | 37 - 125 | 33
SURROGATE RECOVERIES SPIKE . DUP. SPIKE  LIMITS

2 - CHLOROANTHRACENE 80 N/A 25 - 134
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ATI I.D. # 9307-038

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310
, _ DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 5.00 3.57 71 N/A N/A N/A
PHENANTHRENE <0.00833 0.333 0.271 81 N/A N/A N/A
YRENE <0.0170 0.333 0.248 74 N/A N/A N/A
sENZO (K) FLUORANTHENE <0.0170 0.333 0.332 100 N/A N/A N/A
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.309 93 N/A N/A N/A
CONTROL LIMITS % REC. : RPD
ACENAPHTHYLENE , 28 - 111 20
PHENANTHRENE ‘ 40 - 130 35
“YRENE : 43 - 143 34
_ENZO (K) FLUORANTHENE 43 - 138 34
DIBENZO (A, H) ANTHRACENE 37 - 125 | 33
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2-CHLOROANTHRACENE : 82 - N/A 25 - 134
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c)ﬁk AndlyticalTechnologies, Inc.

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

"ATI I.D. # 9307-038

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK ‘ DATE ANALYZED 07/03/93
SAMPLE MATRIX : WATER UNITS ' : ug/L
EPA METHOD 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE &ttt iteeeeeenenooonnoanonnscsnsnnss <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5

JTAL XYLENES @ ...ttt iiiiiiediteeeanaannnns <0.5

SURROGATE PﬁRCENT RECOVERY LIMITS

BROMOFLUOCROBENZENE 105 o 76 - 120
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' CATT I.D. # 9307-038

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED = : N/A
PROJECT # : 15659.001 ' DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/07/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR :-1
COMPOUND RESULT
BENZENE ettt cee ettt et aa e <0.5
ETHYLBENZENE ' <0.5
TOLUENE <0.5

JTAL XYLENES ...t iiiriitennoocnnnonnannnns <0.5

.SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE ' 105 76 - 120
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é AnalyticalTechnologies, Inc. '
ATI I.D. # 9307-038-4

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93

PROJECT # : 15659.001 DATE RECEIVED ~: 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : RINSATE 1 DATE ANALYZED : 07/07/93
SAMPLE MATRIX : WATER : UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE vt iveieieenennnnns ettt <0.5
ETHYLBENZENE <0.5
TOLUENE : 0.7

0.6

JTAL XYLENES . .viiieennnnnnennnnenns e

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE : 108 » 76 - 120
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ATI I.D. # 9307-038-6

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 o DATE RECEIVED : 07/02/93
PROJECT NAME ': BURNS BROS/BINGO FUEL STOP - DATE EXTRACTED : N/A
CLIENT I.D. : TRIP BLANK DATE ANALYZED : 07/07/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) - DILUTION FACTCR : 1
COMPOUND RESULT
BENZENE e e e R R R T <0.5
ETHYLBENZENE _ ~ <0.5
TOLUENE ‘ 0.7

DTAL XYLENES ..ttt iiititeeneneeneneneennns <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE ‘ 104 76 - 120
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ATI I.D. # 9307-038

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT. : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-015-2
PROJECT # : 15659.001 - DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/03/93
EPA METHOD : 8020 (BETX) UNITS : ug/L

SAMPLE MATRIX : WATER

| DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND - RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.5 20.0 20.3 102 20.2 101 0
TOLUENE 1.04 20.0 22.2 106 22.2 106 0
YTAL XYLENES ‘ <0.5 40.0 42.5 106  42.2 106 1

CONTROL LIMITS - ‘ % REC. - RPD
BENZENE | 77 - 112 20
TOLUENE 72 - 113 20
TOTAL XYLENES : 80 - 110 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 104 105 v 76 - 120
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ATI I.D. # 9307-038

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 - DATE EXTRACTED : N/A
~ PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/03/93
EPA METHOD : 8020 (BETX) UNITS : ug/L

SAMPLE MATRIX : WATER

: DUP.  DUP.

o SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND | RESULT ADDED RESULT REC. RESULT REC. RED
BENZENE  <0.5. 20.0 21.7 109 N/A N/A N/A
TOLUENE <0.5 20.0 22.1 111 N/A N/A N/A

YTAL XYLENES | <0.5 40.0 43.1 108 N/A N/A N/A

CONTROL LIMITS ' $ REC. RPD
BENZENE o | 80 - 111 20
TOLUENE ' ' 78 - 111 20
TOTAL XYLENES 80 - 114 20

SURROGATE RECOVERIES SPTKE DUP. SPIKE = LIMITS

BROMOFLUOROBENZENE 99 . N/A 76 - 120

e——




24

&-AnolyﬁcolTechnologiés,lnc.

CLIENT
PROJECT #
PROJECT NAME
EPA METHOD

SAMPLE MATRIX :

BENZENE
TOLUENE
OTAL XYLENES

CONTROL LIMITS

BENZENE
TOLUENE
TOTAL XYLENES

SURROGATE RECOVERIES

ATI I.D. # 9307-038

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

SAMPLE I.D. #

: APPLIED GEOTECHNOLOGY, INC. BLANK
15655.001 DATE EXTRACTED : N/A
: BURNS BROS/BINGO FUEL STOP DATE ANALYZED 07/07/93
(BETX) UNITS : ug/L
: DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
RESULT ADDED RESULT REC. RESULT REC RPD
<0.5 20.0 20.6 103 N/A N/A N/A
<0.5 20.0 21.4 107 N/A N/A N/A
<0.5 40.0 42.8 107 N/A N/A N/A
% REC RPD
80 - 111 20
78 - 111 20
80 - 114 20
SPIKE DUP. SPIKE LIMITS
101 N/A 76 - 120

BROMOFLUOROBENZENE
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ATI I.D. # S5307-038

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/07/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD ~ : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE o ovveeeunnn.. e e <0.025
ETHYLBENZENE . - - <0.025
TOLUENE <0.025

AL XYLENES i oiettemeeeeeeeeeeeeenn ... <0.025

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 89 ’ ‘ 52 - 116
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~ATI I.D. # 9307-038-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. - DATE SAMPLED : 07/01/93
PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : MWS5 @ 7.5’ DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE .. ..ttt eeisoscenassncnsssssoes <0.030
ETHYLBENZENE 0.12
TOLUENE 0.080
© TAL XYLENES Gttt et e e e et e e e 0.50

SURROGATE PERCENT RECOVERY o LIMITS

BROMOFLUOROBENZENE - 92 52 - 116
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ATI I.D. # 9307-038-2

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.  DATE SAMPLED : 07/01/93
PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : MWS @ 10.0' - , DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL | , UNITS : mg/Kg
EPA METHOD : 8020. (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT - '
COMPOUNDS ~ RESULTS
BENZENE &t v vvomeeeeeeneeeeeeneeioeenennnnns <0.028
ETHYLBENZENE <0.028
TOLUENE <0.028

CTAL XYLENES  +vveeerevnnn.. e <0.028°

SURROGATE PERCENT RECOVERY ‘ LIMITS

 BROMOFLUOROBENZENE 85 52 - 116
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A&\AnolyﬁcalTeChnologies,Inc.
ATI I.D. # 9307-038-3

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93
PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
" CLIENT I.D. : MWl @ 7.5’ DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL : . UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE  +ovvevsenennennenannannenaenns e <0.027
ETHYLBENZENE _ _ <0.027
TOLUENE ‘ <0.027
TAL XYLENES  ttvvvvernennennenannans ST <0.027
SURROGATE PERCENT RECOVERY . LIMITS

BROMOFLUOROBENZENE 82 52 - 116
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)! !\. AndlyticalTechnologies, Inc.
ATTI I.D. $# 9307-038-5

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93
PROJECT # : 15659.001 - DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D.  : MW2 @ 7.5’ o DATE ANALYZED : 07/08/93
" SAMPLE MATRIX : SOIL UNITS ‘ : mg/Kg -
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT '
COMPOUNDS RESULTS
BENZENE  ......... ettt ettt <0.026
ETHYLBENZENE : <0.026
TOLUENE <0.026

TAL XYLENES et ettt ettt <0.026

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 91 : 52 - 116
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' égAnclyﬁcalTechnologies,lnc.
ATI I.D. # 9307-038

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-004-5

PROJECT # : 15659.001 DATE EXTRACTED : 07/07/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/07/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX)
‘ DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE - <0.0250 1.00 ~ 0.789 79 0.810 81 3
TOLUENE ‘ <0.0250 1.00 0.846 85 0.867 87 2
TAL XYLENES <0.0250 2.00 1.79 90 1.83 92 2
CONTROL LIMITS | % REC. RPD
BENZENE | 35 - 113 20
TOLUENE , 43 - 107 120
TOTAL XYLENES - 46 - 114 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

. BROMOFLUOROBENZENE 86 85 52 - 116
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é‘.“\: AnalyticalTechnologies, inc.
ATI I.D. # 9307-038

- VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # ° : BLANK
PROJECT # : 15659.001 DATE EXTRACTED - : 07/07/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/07/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX)
‘ DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS - RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE ) ' <0.0250 1.00 0.923 92 N/A N/A N/A
TOLUENE : <0.0250 1.00 1.04 104 N/A N/A N/A
TAL XYLENES <0.0250 2.00 2.20 110 N/A N/A N/A
" CONTROL LIMITS . % REC. . RPD
BENZENE 63 - 115 20
TOLUENE 75 - 110 20
TOTAL XYLENES 79 - 109 o 20
SURROGATE RECOVERIES " SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 111 _ N/A 52 - 116
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)! !\. AnalyticalTechnologies,Inc.
ATI I.D. # 9307-038
FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
2ROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/08/93
CLIENT I.D. : METHOD BLANK ' DATE ANALYZED : 07/08/93
SAMPLE MATRIX : WATERA UNITS : mg/L
ZPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
TUEL HYDROCARBONS <l
IYDROCARBON RANGE c7 - Cl2
JYDROCARBON QUANTITATION USING GASOLINE
- vBL HYDROCARBONS <l
JdYDROCARBON RANGE Cl2 - C24
IYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY ' LIMITS

& TERPHENYL 109 ‘ 68 - 144
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évAnolyﬁcolTechnologies,lnc.
ATI I.D. # 9307-038-4

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT ~ : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93
PROJECT # : 15659.001 DATE RECEIVED .: 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP - DATE EXTRACTED : 07/08/93
CLIENT I.D. :- RINSATE 1 ‘ DATE ANALYZED : 07/08/93
SAMPLE MATRIX : WATER UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <1
HYDROCARBON RANGE Cc7 - Ci12
HYDROCARBON QUANTITATION USING _ GASOLINE
+ vE8L HYDROCARBONS <1
HYDROCARBON RANGE Ci2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~ TERPHENYL - 109 68 - 144
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):! !K. AnalyticalTechnologies,Inc.
' ATI I.D. # 9307-038

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-038-4

PROJECT # : 15659.001 DATE EXTRACTED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP  DATE ANALYZED : 07/08/93*
SAMPLE MATRIX : WATER UNITS : mg/L
EPA METHOD : 8015 (MODIFIED)

- SAMPLE DUP. DUP.

, SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
GASOLINE <1.00 <1.00 NC 50.0 40.4 81 41.5 83 3

CONTROL LIMITS % REC. RPD
GASOLINE , : 64 - 118 20

SURROGATE RECOVERIES: SPIKE DUP. SPIKE LIMITS
O- TERPHENYL 107 110 68 - 144

.= Not Calculable.
* Sample duplicate was run on July 12, 1993.
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‘ éAnolyticoITechnologies,Inc.
ATI I.D. # 9307-038

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/08/93
SAMPLE MATRIX : WATER - UNITS : mg/L
EPA METHOD : 8015 (MODIFIED)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS .~ RESULT ADDED RESULT REC. SAMPLE REC. RPD
GASOLINE ‘ , <1.00 50.0 42.2 84 N/A N/A N/A
CONTROL LIMITS % REC. RPD
GASOLINE 52 - 124 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 111 N/A 68 - 144
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é AnalyticalTechnologies,inc.
' ATI I.D. # 9307-038

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A

PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS : <5 .
HYDROCARBON RANGE c7 - C10
HYDROCARBON QUANTITATION USING GASOLINE
¢ uEL HYDROCARBONS , <25
HYDROCARBON RANGE Cc10 - €28
HYDROCARBON QUANTITATION USING  DIESEL

SURROGATE PERCENT RECOVERY . LIMITS

~ TERPHENYL ' 110 52 - 143
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é AndlyticalTechnologies, Inc.
ATI I.D. # 9307-038-1

FUEL HYDROCARBONS .
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/01/93
PROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : MW5 @ 7.5’ DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL v UNITS - : mg/Kg
EPA METHOD - : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS ' RESULTS
FUEL HYDROCARBONS , 160
HYDROCARBON RANGE C7 - Cio0
HYDROCARBON QUANTITATION USING GASOLINE
+ vEL HYDROCARBONS : 43
HYDROCARBON RANGE Ci0 - C28
HYDROCARBON QUANTITATION USING , ~ DIESEL

SURROGATE PERCENT RECOVERY . : ' LIMITS

™~ TERPHENYL 110 52 - 143
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A AnalyticalTechnologies,inc.
ATI I.D. # 9307-038-2

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/01/93
DROJECT # : 15659.001 - DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : MW5 @ 10.0’ : DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EDPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS <6
HYDROCARBON RANGE , Cc7 - C10
HYDROCARBON QUANTITATION USING GASOLINE
rJEL HYDROCARBONS <28
HYDROCARBON RANGE ‘ C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~ TERPHENYL ' 101 ' 52 - 143
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)! A\. AndlyticalTechnologies,inc.
ATI I.D. # 9307-038-3

FUEL HYDROCARBONS
.DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93
PROJECT # : 15659.001 DATE RECEIVED - : 07/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : MW1 @ 7.5 DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL UNITS : mg/kK
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1 .
RESULTS ARE CORRECTED FOR MOISTURE CONTENT L
COMPOUND ' - RESULTS

FUEL HYDROCARBONS , <5

HYDROCARBON RANGE c7 - Ci10

HYDROCARBON QUANTITATION USING GASOLINE

r vEL HYDROCARBONS ' <27

HYDROCARBON RANGE Ci0 - Cz28

HYDROCARBON QUANTITATION USING - DIESEL

SURROGATE PERCENT RECOVERY ' LIMITS

~ TERPHENYL 97 52 - 143




: 40

)! A\. AnalyticalTechnologies,!nc.
ATI I.D. # 9307-038-5

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/02/93
DPROJECT # : 15659.001 DATE RECEIVED : 07/02/93
PROJECT NAME : BURNS. BROS/BINGO FUEL STOP DATE EXTRACTED : 07/07/93
CLIENT I.D. : MW2 @ 7.5’ DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD . 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE . ' c7 - C10
HYDROCARBON QUANTITATION USING , GASOLINE
ruEL HYDROCARBONS = \ <26
HYDROCARBON RANGE Cc10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY - LIMITS

” TERPHENYL 106 52 - 143




41
)! AK AndlyticalTechnologies,inc.
' ATI I.D. # 9307-038

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-038-5

PROJECT # : 15659.001 DATE EXTRACTED : 07/07/93
PROJECT NAME = : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED)
' SAMPLE - DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL <25.0 <25.0 NC 500 471 94 480 - 96 2
CONTROL LIMITS % REC. RPD
DIESEL 56 - 137 _ 20
SURROGATE RECOVERIES ' SPIKE DUP. SPIKE  LIMITS

O-TERPHENYL 110 108 52 --143

= Not Calculable.
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)! !\. AndlyticalTechnologies, Inc.
| ATI I.D. # 9307-038

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # = : 15659.001 DATE EXTRACTED : 07/07/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/08/93
SAMPLE MATRIX : SOIL | UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED)
. DUP. DUP.
, , SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL <25.0 500 186 97 N/A N/A N/A
CONTROL LIMITS | " % REC.  RED
DIESEL . x | 67 - 135 | 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

' O- TERPHENYL , 110 N/A 52 - 143
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ﬁ)é AndlyticalTechnologies,Inc.
ATI I.D. # 9307-038
METALS ANALYSIS
CLIENT : APPLIED GEOTECHNOLOGY, INC. - - MATRIX : WATER

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

LEAD 07/06/93 ' 07/07/93
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' )ﬂk: AnalyticalTechnologies,Inc.
ATI I.D. # 9307-038

METALS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER
'PROJECT # . 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/L
ATI I.D. # CLIENT I.D. LEAD

9307-038-4 - RINSATE 1 <0.0030

METHOD BLANK - ' <0.0030
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)! A\, AndlyticalTechnologies,Inc.
ATI I.D. # 9307-038

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/L

SAMPLE DUP SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
LEAD 9307-017-6 <0.0030 <0.0030 NC 0.0293 0.0250 117

LEAD BLANK <0.0030. N/A N/A 0.0257  0.0250 103

NC = Not Calculable.

% Recovery = (Spike Sample Result - Sample Result)
R e i x 100
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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)! !K. AndlyticalTechnologies,Inc.
ATI I.D. # 9307-038

METALS ANALYSIS

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # - : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

LEAD 07/08/93 07/09/93




47
)! !\. AnalyticalTechnologies,Inc.
ATI I.D. # 9307-038

METALS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. . MATRIX : SOIL
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

ATI I.D. # ' CLIENT I.D LEAD

9307-038-1 MW5 @ 7.5’ 2.1

9307-038-2 . MW5 @ 10.0’ | 1.3

9307-038-3 MWl @ 7.5’ 2.1

9307-038-5 MW2 @ 7.5’ 1.9

METHOD BLANK - <0.15




48
)! A\, AndlyticalTechnologies,Inc.
ATI I.D. # 9307-038

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001 _
PROJECT NAME : BURNS BROS/BINGO FUEL STOP . UNITS : mg/Kg

: SAMPLE DUP . SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
LEAD 9307-038-3 2.1 1.8 15 3.63 1.40 109
LEAD '~ BLANK <0.15 N/A N/A 1.03 1.25 82

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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)ﬁ !\:: AndlyticalTechnologies, Inc.
ATI I.D. # 9307-038

GENERAL CHEMISTRY ANALYSIS

CLIENT + APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

MOISTURE 07/06/93
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c),‘_}gAnonyicolTechnoIogies,lnc.
ATI I.D. # 9307-038
GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %
ATI I.D. # CLIENT I.D. MOISTURE

9307-038-1 MW5 @ 7.5’ 18

9307-038-2 MW5 @ 10.0’ 9.6

9307-038-3. MWl @ 7.5’ 8.0

9307-038-5 MW2 @ 7.5’ 5.6
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)! AK. AndlyticalTechnologies,Inc.
ATI I.D. # 9307-038

GENERAL CHEMISTRY ANALYSTS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %

: SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9306-295-8 | 19 18 5  N/A N/A N/A

% Recovery = (Splke Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Samplé Result - Duplicate Result) -

Average Result
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'EPA 8015 Modified

Sample: WRB 7-8 Channel: BERT
fcquived: 88-JUL-93 17:43  Methad: F:\BROZ\MAXDATA\KERT\FUELB708
Comgents: ATI: THE QUALITY TEAM '
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Continuing Calibration
Sample: DG 490 Channel: BERT )

ficquited: 88-JUL-93 16:38  Methad: F:\BRO2\MAXDATA\BERT\FUEL37@3
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Sampla: ALKAME Channel: EfnT Filsname: fA3Z458232
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EPA 8015 Modified

Sampla: 9307-338-1 Channel: HAMCY Filename: R7888H89

Acquired: 88-JUL-93 14:52

fdethad: F:\BROZ\MAXDATA\NANCY\FUELB788 Operator: ATI
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Sample
Acquired
Coaments

| EPA 8015 Modified

+ SRB 7-7
s 88-JUL-93 10:87

Channels NANCY

Method: F:\BROR\MAXDATA\NANCY\FUEL8788

Blank

Filename: R7088N93
- Operator: ATI

: ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IN CLIENT SERVICE
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Continuing Calibration

Sample; U0 498 Channels HANCY

Filenane: R7888N82

Acquired: 98-JUL-93  8:48  Method: F:\BROZ\WAXDATA\NANCY\FUELB786 Operator: ATI

Cooaents: ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IN CLIENT SERVICE
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Sample: ALKAME
Acguired: {6-APR-33
Inj vol. 1{.00

Channel: MANCY ' Filename: R4163ACZ
Method: F: \BRO2\MAXCATA\MNAMCY\FJELO41E Operator: ATI
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15659.001

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, Washington
Lab Number: © 9307-068

Sample No.: MW6@17.5°', MW6@22.5', MW6@30', MW6@50', MW4@7.5', MW4@l7.5’
Matrix: Soil '

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable for use.

ANATL.YTICAL METHODS

Parameter Technique Method

PAH* HPLC/UV/FLUOR EPA 8310

BETX ) GC/PID EPA 8020

TPH® GC/FID EPA 8015 Modified
Lead - : AA/GF ' EPA 7421

Moisture * Gravimetric CLP SOW ILM01.0

a - Polycyclic aromatic hydrocarbons.
b - Fuel hydrocarbons, analyzed for gasoline (C; — Cj) and diesel (Cj = Cy)
range total petroleum hydrocarbons (TPH).

TIMELINESS
: Time Time
Date Date Date ’ Until Until
Parameter : Sampled Extracted Analyzed Extraction Analysis
PAH : 07/06/93 07/13/93° 07/16/93 7(14). 3(40)
BETX . 07/06/93 07/09/93¢ 07/10/93 3 4(14)
TPH i 07/06/93 07/13/93 07/14/93 7 8(14)
Lead ' 07/06/93 07/13/93 07/16/93 7 10(180)
Moisture 07/06/93 NA " 07/12/93 NA 6 (NA)

NA - Not applicable.

Numbers in parentheses indicate recommended holding times in days.
c - Sample MW4@17.5' analyzed July 17, 1993.

d - Sample MW4@7.5' analyzed July 13, 1993.

All samples were extracted and analyzed within recommended holding times.

Page 1 of 3




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15659.001

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, Washington
Lab Number: 9307-068 '

 Sample No.: MWe@l7.5', MW6@22.5', MW6@30', MW6@50', MW4@7.5', Mw4@l7.5’

Matrix: Soil

FUEL HYDROCARBON CHROMATOGRAMS

Gasoline range (C; -= Cj,) TPH were detected in samples MW6@17.5', MW6@22.5',
and MW6@50'; diesel range (C, - C;) TPH were detected in sample MW6@22.5' by
EPA 8015M. These detections are supported by sample chromatograms for this

method.

FIELD QUALITY CONTROL SAMPLES

Field Duplicates:

Rinsate:

Trip Blank:

Sample MW6@50' is a duplicate of MW6@17.5'. Both samples
were analyzed by EPA Methods 8015 Modified, 8020, 8310,
and 7421. No analytes were detected at or above their
MRLs by EPA 8310, indicating acceptable precision.
Relative percent differences (RPDs) ranged from 10
percent (EPA 7421) to 42 percent for total xylenes (EPA
8020). Some field and/or laboratory variability is
indicated by RPDs as high as 42 ‘percent; however,
variability is likely due to the inherent difficulty in
obtaining true field duplicates of soil samples. Data
are accepted without qualification,

None collected.

ﬁone collected.

LAB QUALITY CONTROL SAMPLES

Method Blank:

Matrix Spikes:

Page 2 of 3

No analytes were detected at or above their method
reporting limits (MRLs) in method blanks for the follow-
ing methods:

EPA 8310
EPA 8020

- EPA 8015M

EPA 7421

Matrix spike percent recovery for EPA 7421 is within
ATI's control limit criteria.

ST




Applied Geotechnology Inc.

) 1
QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:
Lab Number:
Sample No.:
Matrix:

Matrix Spikes:
(cont.)

Duplicates:

Blank Spikes:

Burns Bros./Bingo Fuel Stop

15659,001 .
Analytical Technologies, Inc. (ATI) - Renton, Washington
9307-068

MW6@17.5', MW6@22.5', MW6@30', MW6@50', MW4@7.5', MW4@1l7.5'

Matrix spike and matrix spike duplicate percent
recoveries and RPDs are within ATI's control limit
criteria for the following methods:

EPA 8310
EPA 8020
EPA 8015M

Duplicate sample RPDs are within ATI's control limit
criteria for the following methods:

EPA 7421
CLP SOW ILMOl.O

EPA 8015M: Analytes were not detected in either sample
or duplicate sample at or above their MRLs. Reproduci-
bility of this method is acceptable:

Blank spike percent recoveries are within ATI's control
limit criteria for the following methods:

EPA 8310
EPA 8015M
EPA 7421
EPA 8020

Surrogates: Surrogate spike percent recoveries are all within ATI's
control limit criteria for the following methods:
EPA 8310
EPA 8020
EPA 8015M
‘SIGNATURES
Prepared by at L i N Len 0&/‘ Date 8('}-3&3

Checked by c’ﬁﬂ/\ 4 AAU-/\AL ﬁOC(/OLMaLa . Date 3/ 2 b’ﬁ
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A AnalyticalTechnologies, Inc.

July 28, 1993

Applied Geotechnology, Inc.
P.O. Box 3885
Bellevue WA 98009

Attention : Peter Barry

Project Number : 15659.001

560 Naches Avenue, S.W., Suite 101, Renton, WA 98055 (206) 228-8335
Karen L. Mixon, Laboratory Manager

ATI I.D. # 9307-068

Project Name : Burns Bros/Bingo Fuel Stop

Near Mr. Barry:

On July 8, 1993, Analytical Technologies, Inc. (ATI), received six
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed.

Sincerely,

1wy
Donna M. McKinhey

Senior Project Manager
DMM/hal/ff

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92121 (619) 458-9144




e)éAnclyﬁcolTechnologies,lnc.

ATI I.D. # 9307-068
SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY} INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9307-068-1 =~ MW6 @ 17.5’ 107/06/93 SOIL
9307-068-2 MW6 @ 22.5’ 07/06/93 SOIL
9307-068-3 MW6 @ 30’ 07/06/93 SOIL
9307-068-4 = MW6 @ 50’ - 07/06/93 SOIL
9307-068-5 MA4 @ 7.5’ _ 07/06/93 SOIL

107-068-6 MW4 @ 17.5’ - 07/06/93 SOIL

----- TOTALS -----
MATRIX # SAMPLES
SOIL 6

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
nlease contact our sample control department before the scheduled

'~ .sposal date.




AAnolyﬁcoITechnologies,Inc.

ATI I.D. # 9307-068
ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15655.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB
POLYNUCLEAR AROMATIC HYDROCARBONS HPLC/UV/FLUOR EPA 8310 R
BETX . GC/PID EPA 8020 R
FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED R
LEAD | AL/GF EPA 7421 R
MOISTURE ’ GRAVIMETRIC . CLP SOW ILMO1.0 R
R = ATI - Renton
SD = ATI - San Diego
PHX = ATI - Phoenix
PNR = ATI - Pensacola
FC = ATI - Fort Collins

B = Subcontract




)ﬁ A\. AnalyticalTechnologies, Inc.
ATI I.D. # 9307-068

CASE NARRATIVE

CLIENT : APPLIED GEOTECHNOLOGY, INC. .
PROJECT # : 15659.001 .
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

Six (6) soil samples were received by Analytical Technologies, Inc. (ATI), on
July 8, 1993, for the following analysis: EPA method 8310.

All corresponding quality assurance and quality control results defined as
blank spike (BS), matrix spike/matrix spike duplicate (MS/MSD), method blank
and surrogate recoveries were within the established control limits.




& AndlyticalTechnologies,Inc.

ATI I.D. # 9307-068

~

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS:
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL , ' UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE . ........ctieideinnnnnccnnnas <0.083
ACENAPHTHYLENE <0.17
1-METHYLNAPHTHALENE <0.17

‘METHYLNAPHTHALENE cie e e e e <0.17
~CENAPHTHENE , <0.17
FLUORENE : <0.017
PHENANTHRENE ... ..ttt ennneennnnnons <0.0083
ANTHRACENE <0.0083
FLUORANTHENE <0.017
PYRENE ittt it it ettt <0.017
BENZO (A) ANTHRACENE <0.017
"HRYSENE <0.017

ANZO (B) FLUORANTHENE .. ....ttirennronnesans <0.017
BENZO (K) FLUORANTHENE ' - <0.017
BENZO (A) PYRENE <0.017
DIBENZO (A, H) ANTHRACENE  ......cccveereeosnns <0.034
BENZO (G, H, I) PERYLENE ' - <0.017
INDENO(1,2,3-CD) PYRENE <0.017

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  t ittt it eeenenennennens 81 25 - 134




)! A\ AndlyticalTechnologies, nc.

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

ATI I.D. # 9307-068-1

DATE SAMPLED
DATE RECEIVED :
DATE EXTRACTED :
DATE ANALYZED

UNITS
DILUTION FACTOR

07/06/93
07/08/93
07/13/93
07/16/93

: mg/Kg

1

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # ~: 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW6 @ 17.5'
SAMPLE MATRIX : SOIL
EPA METHOD : 8310
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS
NAPHTHALENE .. ..t ereiieiennnscscnannanann
ACENAPHTHYLENE
1-METHYLNAPHTHALENE

METHYLNAPHTHALENE @ ... .. itiitiinnnnnnns
aCENAPHTHENE
FLUORENE :
PHENANTHRENE  ...... e e et eese ettt teenaaeea
ANTHRACENE -
FLUORANTHENE
PYRENE ..ttt iiinnterenrtooseonanooncnns
BENZO (A) ANTHRACENE
"YRYSENE

4NZO (B) FLUORANTHENE  .......icuveueeenn .

BENZO (K) FLUORANTHENE
BENZO (A) PYRENE

DIBENZO (A, H) ANTHRACENE ettt et

BENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE . ....ctcioonnassnncens

<0.
<0.
<0.
.21

<0

<0.
<0.
.010
.010

<0
<0

<0.
<0.
<0.
.021

<0

<0.
<0.
.021

<0

<0.
<0.
<0.

10

21

21

21
021

021
021
021

021
021

042
021
021

LIMITS

25

- 134




)! A\ AnalyticalTechnologies, Inc.

ATI I.D. # 9307-068-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 _ DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW6 @ 22.5° DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 x DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

NAPHTHALENE ... .ttt eenneennanonnasonnns 0.28

ACENAPHTHYLENE . <0.23

1-METHYLNAPHTHALENE 0.26

‘METHYLNAPHTHALENE ... it iiiiinnenennannnnn 0.59

nACENAPHTHENE <0.23

FLUORENE <0.023

PHENANTHRENE ... ...ttt erteennnnnnn 0.044
ANTHRACENE - <0.011

FLUORANTHENE <0.023

PYRENE .t ittt it titeeereecnanassanenns <0.023

BENZO (A) ANTHRACENE ' <0.023

"JRYSENE ' <0.023

2NZO (B) FLUORANTHENE R A <0.023
BENZO (K) FLUORANTHENE v <0.023
BENZO (A) PYRENE _ <0.023
DIBENZO (A, H) ANTHRACENE ........ e e ee e e <0.047
BENZO (G, H, I) PERYLENE <0.023
INDENO(1,2,3-CD) PYRENE ‘ <0.023

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  ......iiterrennrocnocnnnn 78 25 - 134

.

———




, )!AK. AndlyticalTechnologies, Inc.
ATT I.D. # 9307-068-3

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW6 @ 30’ DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL . UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE  .......... e, ceeaen . <0.086
ACENAPHTHYLENE . <0.18
1-METHYLNAPHTHALENE <0.18
METHYLNAPHTHALENE  +vvvvvvnvnrnnennnnennnns <0.18
~CENAPHTHENE <0.18
FLUORENE , <0.018
PHENANTHRENE - vovveenenenenennennenenennns <0.0087
ANTHRACENE <0.0087
FLUORANTHENE <0.018
PYRENE o ovtviverernsnnnenenennens Ceeee.... <0.018
 BENZO (A) ANTHRACENE <0.018
' “YRYSENE . <0.018
SNZO (B) FLUORANTHENE  vvvvvvevnnennennnnnnns <0.018 .
BENZO (K) FLUORANTHENE : <0.018
BENZO (A) PYRENE <0.018
DIBENZO (A, H)ANTHRACENE  v.vvvvverenenennnnns <0.035
BENZO (G, H, I) PERYLENE <0.018
INDENO (1,2, 3-CD) PYRENE <0.018

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  .....c.eeeeeevnas I 80 . 25 - 134




A AnalyticalTechnologies,Inc.

ATI I.D. # 9307-068-4

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY '

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW6 @ 50’ DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
EPA METHOD : 8310 : . DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

NAPHTHALENE ottt iee e it eeeenseenenanaanenns <0.099
ACENAPHTHYLENE _ <0.20

1-METHYLNAPHTHALENE <0.20

METHYLNAPHTHALENE .ttt ti it eenreneneneenns <0.20
.~ ENAPHTHENE <0.20

FLUORENE . , <0.020

PHENANTHRENE  ........ e e e e . <0.0099
ANTHRACENE <0.0099

FLUORANTHENE ' <0.020

PYRENE ittt ieenteeneneeeneennnnnns e <0.020
BENZO (A) ANTHRACENE <0.020

“HRYSENE <0.020

ANZO (B) FLUORANTHENE  ..... et ettt <0.020
BENZO (K) FLUORANTHENE - <0.020
BENZO (A) PYRENE <0.020
DIBENZO (A,H) ANTHRACENE .o v i vvevenennenenens <0.040
BENZO (G, H, I) PERYLENE <0.020
INDENO(1,2,3-CD) PYRENE <0.020

SURROGATE PERCENT RECOVERY LIMITS

2 -CHLOROANTHRACENE C ettt et 76 25 - 134




ég AndlyticalTechnologies, Inc.

ATI I.D. # 9307-068-5

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED 07/06/93
PROJECT # : 15659.001 DATE RECEIVED 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED 07/13/93
CLIENT I.D.  : MW4 @ 7.5’ DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
EPA METHOD : 8310 'DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULT
NAPHTHALENE  +evvvveveeenennnnnnennennnns .. <0.085.
ACENAPHTHYLENE <0.17
1-METHYLNAPHTHALENE <0.17

METHYLNAPHTHALENE  +.uvvvevnnnnnnnnennnnns <0.17
~CENAPHTHENE <0.17
FLUORENE | <0.017
PHENANTHRENE  «vvevveeinennnenecnnaennennnnn <0.0085
ANTHRACENE <0.0085
FLUORANTHENE | : <0.017
PYRENE © .vvvvvernnennnnnnnens e eeeneaneaneas <0.017
BENZO (A) ANTHRACENE : <0.017
“JRYSENE <0.017

ZNZO (B) FLUORANTHENE  +.vvvnvvnnennannnns ... <0.017
BENZO (K) FLUORANTHENE <0.017
BENZO (A) PYRENE  <0.017
DIBENZO (A, H)ANTHRACENE  ..vvvevnnnnnnnnann. <0.035
BENZO (G, H, I) PERYLENE - <0.017
INDENO (1,2, 3-CD) PYRENE <0.017

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  +'.tvrvevneennnnnannncnnnnns 83 25 - 134
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ATI I.D. # 9307-068-6

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS .
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. . DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW4 @ 17.5’ DATE ANALYZED : 07/17/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS- ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

NAPHTHALENE & vvveevnennennnennneennennneennns <0.089
ACENAPHTHYLENE <0.18

1-METHYLNAPHTHALENE ’ ' <0.18

‘METHYLNAPHTHALENE  +.vvvvverrnnnnnennennn. <0.18
~CENAPHTHENE <0.18

FLUORENE | <0.018

PHENANTHRENE . vvvveveennnennennnennenns <0.0090
ANTHRACENE <0.0090

FLUORANTHENE . <0.018

DYRENE oo eveeeneeneennnaenaeenaanneennens <0.018
BENZO (A) ANTHRACENE <0.018

“YRYSENE <0.018

ZNZO (B) FLUORANTHENE  +evvevveevnnennennnnns <0.018
BENZO (K) FLUORANTHENE <0.018
BENZO (A) PYRENE <0.018
DIBENZO (A, H) ANTHRACENE  +\vvvnvennennennnnn ... <0.037
BENZO (G, H, T) PERYLENE <0.018

INDENO (1, 2, 3-CD) PYRENE <0.018

SURROGATE PERCENT RECOVERY . LIMITS

2 - CHLOROANTHRACENE e et eaecsensaanneseoanasn 82 25 - 134
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ATI I.D. # 9307-068

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # . : 9307-068-5
DPROJECT # : 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL . UNITS : mg/Xg
IPA METHOD : 8310
. DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 5.00 3.77 75 3.61 72 4
SPHENANTHRENE <0.00833 0.333 0.287 86 0.304 91 6
'RENE <0.0170 0.333 0.253 76 0.262 79 3
LENZO (K) FLUORANTHENE <0.0170 0.333 0.321 96 0.321 96 0
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.299 90 0.299 90 0
CONTROL LIMITS % REC. ~ RPD
ACENAPHTHYLENE 33 - 116 : 20
PHENANTHRENE 20 - 154 | 35
- “YRENE 20 - 147 34
4NZO (K) FLUORANTHENE ‘ 25 - 144 34
DIBENZO (A, H) ANTHRACENE 20 - 128 33
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2-CHLOROANTHRACENE 82 82 25 - 134
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ATI I.D. # 9307-068

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 . DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/16/93
SAMPLE MATRIX : SOIL UNITS | : mg/Kg
EPA METHOD : 8310
, DUP. DUP.
| SAMPLE SPIKE . SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RED
ACENAPHTHYLENE <0.170  5.00 3.56 71 N/A N/A N/A
PHENANTHRENE ' <0.00833 0.333  0.289 87 N/A N/A N/A
’RENE <0.0170 0.333 0.251 75 N/A N/A N/A
—ENZO (K) FLUORANTHENE <0.0170 0.333  0.310 93 N/A N/A N/A
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.292 88 N/A N/A N/A
CONTROL LIMITS % REC. RPD
ACENAPHTHYLENE ' | 28 - 111 20
PHENANTHRENE 40 - 130 . 35
“YRENE | 43 - 143 34
3NZO (K) FLUORANTHENE 43 - 138 34
DIBENZO (A, H) ANTHRACENE | R 37 - 125 33
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 -CHLOROANTHRACENE 79 N/A 25 - 134
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ATI I.D. # 9307-068

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY '

CLIENT : APPLIED GEOTECHNOLOGY, INC. ~ DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/09/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/09/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT |
COMPOUNDS RESULTS
BENZENE ottt titeieieieiieineseneneneenaanns <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025

JTAL XYLENES ..... e <0.025

SURROGATE PERCENT RECOVERY ‘ LIMITS

BROMOFLUOROBENZENE : o 110 52 - 116
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| ATI I.D. # 9307-068-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. . DATE SAMPLED : 07/06/93
DROJECT # : 15659.001 DATE RECEIVED : 07/08/93
DPROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/09/93
CLIENT I.D. : MW6 @ 17.5' DATE ANALYZED  : 07/10/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE & v o veveeeee e eeeeeeeeeeaaeeanann. 0.64
ETHYLBENZENE ' 1.2
TOLUENE 0.55

ITAL XYLENES v oeveveeeeoeeeseeeesenanann 4.3

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE - 95 52 - 116

e —
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ATI I.D. # 9307-068-2

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

DATE SAMPLED

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW6 @ 22.5'

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)

RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS

BENZENE .. tivieneneennennnn ettt
ETHYLBENZENE '
TOLUENE

YTAL XYLENES @ .. ..iieeeiveen. N
SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE

D4 = Value from a ten fold diluted analysis.

07/06/93

DATE RECEIVED 07/08/93
DATE EXTRACTED 07/09/93
DATE ANALYZED : 07/10/93
UNITS : mg/Kg
DILUTION FACTOR : 1
RESULTS
3.5
3.6
17 D4
21 D4

LIMITS
86 52 - 116
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ATI I.D. # 9307-068-3

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/09/93
CLIENT I.D. : MW6 @ 30’ DATE ANALYZED : 07/10/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE vt vivevenenoneneasnanneenanannnns <0.026
ETHYLBENZENE <0.026
TOLUENE <0.026

ITAL XYLENES  veveeernnenenensenanenenans <0.026

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 99 ‘ 52 - 116
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ATI I.D. # 9307-068-4 °

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93

PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/09/93
CLIENT I.D. : MW6 @ 50’ DATE ANALYZED : 07/10/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS
BENZENE  &oevveeenneeenneeennecennanennanennns 0.48
ETHYLBENZENE | 0.79
- TOLUENE ©0.40

ITAL XYLENES  tvvevvnnreroenennocnnneennnns 2.8

SURROGATE PERCENT RECOVERY ' LIMITS

BROMOFLUOROBENZENE ‘ 92 52 - 116
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ATI I.D. # 9307-068-5

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 '~ DATE RECEIVED : 07/08/93
. PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/09/93
CLIENT I.D. : MW4¢ @ 7.5 DATE ANALYZED : 07/10/93
- SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE .....iciierienennns e s s eosssasaoncennas <0.026
ETHYLBENZENE 0.17
TOLUENE ' 0.11

JTAL XYLENES @ .....ccceeveerannns et ' 1.3

SURROGATE PERCENT RECOVERY ' LIMITS

BROMOFLUOROBENZENE _ 108 52 -.116
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ATI I.D. # 9307-068-6

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT '+ APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/09/93
CLIENT I.D. : MW @ 17.5' DATE ANALYZED : 07/10/93
SAMPLE MATRIX : SOIL . , UNITS "~ : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT .
COMPOUNDS RESULTS
BENZENE & oivtteeseeeennnoencnnnens e eeeeea. <0.027
ETHYLBENZENE <0.027
TOLUENE <0.027

ITAL XYLENES &t o ieeeeeeenennoneeaaaeeenns <0.027

' SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 96 52 - 116
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ATI I.D. # 9307-068

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-079-5
PROJECT . # : 15659.001 DATE EXTRACTED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/09/93
SAMPLE MATRIX : SOIL . UNITS : mg/Xg
EPA METHOD : 8020 (BETX)
_ DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.0250 1.00  0.808 81 0.864 86 7
TOLUENE <0.0250 1.00 0.913 91 0.991 99 8
YTAL XYLENES <0.0250 2.00 1.85 93 1.94 97 5
CONTROL LIMITS. % REC. ' RPD
BENZENE | 35 - 113 20
TOLUENE 43 - 107 20
TOTAL XYLENES 46 - 114 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

BROMOFLUOROBENZENE 91 94 52 - 116
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ATI I.D. # 9307-068

VOLATILE ORGANICS ANALYSIS .
QUALITY CONTROL DATA

CLIENT . : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # . : BLANK

PROJECT # : 15659.001 DATE EXTRACTED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/09/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX)

DUP. DUP.

' + SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE . <0.0250 1.00 0.940 94 N/A | N/A N/A
TOLUENE ' <0.0250 1.00 1.04 104 N/A N/A N/A

YTAL XYLENES <0.0250 2.00 2.04 102 N/A N/A N/A

CONTROL LIMITS ' % REC. RPD
BENZENE o 63 - 115 : 20
TOLUENE 75 - 110 20
TOTAL XYLENES : 79 - 109 20

SURROGATE RECOVERIES : SPIKE DUP. SPIKE - LIMITS

BROMOFLUOROBENZENE : 100 N/A 52 - 116
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FUEL HYDROCARBONS
DATA SUMMARY

ATI I.D. # 9307-068

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # 15659.001 DATE RECEIVED : N/A
PROJECT NAME BURNS BROS/BINGO FUEL STOP . DATE EXTRACTED 07/13/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED 07/13/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD 8015 (MODIFIED) . DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULT
"FUEL HYDROCARBONS <5
HYDROCARBON RANGE Cc7 - Ci2
HYDROCARBON QUANTITATION USING GASOLINE
»UEL HYDROCARBONS <25
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~-TERPHENYL ‘ ‘ 116 52 - 143




' 23
é AndlyticalTechnologies, inc.
' ATI I.D. # 9307-068-1

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
DROJECT # = : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW6 @ 17.5' | DATE ANALYZED : 07/14/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULT
FUEL HYDROCARBONS 10
HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
. UEL, HYDROCARBONS <31
HYDROCARBON RANGE : Cc12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY : ' LIMITS

~ . TERPHENYL . ’ 111 52 - 143
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ATI I.D. # 9307-068-2

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED’ : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MWe @ 22.5' DATE ANALYZED : 07/14/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT '
COMPOUND RESULT
FUEL HYDROCARBONS 99
HYDROCARBON RANGE c7 - Ci1z2
HYDROCARBON QUANTITATION USING - GASOLINE
. UEL HYDROCARBONS 38
HYDROCARBON RANGE Ci2 - C24
JYDROCARBON QUANTITATION USING ° DIESEL

SURROGATE PERCENT RECOVERY T LIMITS

N-TERPHENYL 107 _ - 52 - 143
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ATI I.D. # 9307-068-3

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW6 @ 30’ DATE ANALYZED . 07/14/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE : C7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
+UEL HYDROCARBONS ' <26
HYDROCARBON RANGE C12 - C24
HYDROCARBON QUANTITATION USING © DIESEL

SURROGATE PERCENT RECOVERY LIMITS

" -TERPHENYL 107 52 - 143
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ATI I.D. # 9307-068-4

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLTED GEOTECHNOLOGY, INC. DATE SAMPLED . 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP . DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW6 @ 50’ DATE ANALYZED : 07/14/93
SAMPLE MATRIX : SOIL ' UNITS : mg/Kg
METHOD 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT «
COMPOUND RESULT
FUEL HYDROCARBONS 12
HYDROCARBON RANGE : C7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
+UEL, HYDROCARBONS <30
HYDROCARBON RANGE , Cc12 - C24
HYDROCARBON QUANTITATION USING , DIESEL

SURROGATE PERCENT RECOVERY f LIMITS

" -TERPHENYL 103 52 - 143
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ATI I.D. # 9307-068-5

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93

PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP - DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW4 @ 7.5’ DATE ANALYZED : 07/13/93
SAMPLE MATRIX : SOIL . UNITS : mg/Kg
METHOD 8015 (MODIFIED) - DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULT
FUEL HYDROCARBONS <5 ,
HYDROCARBON RANGE c7 - C12
HYDROCARBON . QUANTITATION USING GASOLINE
. UEL HYDROCARBONS <26

~ HYDROCARBON RANGE Cc12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

! “"-TERPHENYL : 108 ' 52 - 143
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ATI I.D. # 9307-068-6
FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/06/93
PROJECT # : 15659.001 DATE RECEIVED : 07/08/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW4 @ 17.5° DATE ANALYZED = : 07/14/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
METHOD 8015 (MODIFIED) . DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE - C7 - Cl2
HYDROCARBON QUANTITATION USING GASOLINE
. JEL HYDROCARBONS , <27
HYDROCARBON RANGE - Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~_TERPHENYL | 102 52 - 143
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CLIENT
PROJECT #
PROJECT NAME
METHOD

SAMPLE MATRIX

29

ATI I.D. # 9307-068

FUEL HYDROCARBONS
QUALITY CONTROL DATA

15659.001

BURNS BROS/BINGO FUEL STOP
8015 (MODIFIED)

SOIL

SAMPLE

SAMPLE DUP.

RESULT RESULT RPD

: APPLIED GEOTECHNOLOGY, INC.

SPIKE
ADDED

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

UNITS

SPIKED
RESULT

O T T R e e e T T T N R I I

DIESEL

<25.0 <25.0

CONTROL LIMITS

DIESEL

O-TERPHENYL

SURROGATE RECOVERIES

.0 = Not Calculable.

SPIKE

104

9307-068-5

07/13/93

07/13/93

: mg/Kg
DUP. DUP.

% SPIKED %
REC. RESULT REC RPD
91 476 95 4
% REC. RPD
56 - 137 20
DUP. SPIKE LIMITS
113 52 - 143
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CLIENT

ATI I.D. # 9307-068

FUEL HYDROCARBONS
QUALITY CONTROL DATA

: APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/13/93
METHOD : 8015 (MODIFIED) UNITS - : mg/Kg
SAMPLE MATRIX : SOIL
~ Dup. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
DIESEL <25.0 500 477 95 N/A N/A N/A

CONTROL LIMITS % REC. RPD
DIESEL 67 - 135 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL

113 N/A 52 - 143
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ATI I.D. # 9307-068

METALS ANALYSIS

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001 :
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

LEAD ' 07/13/93 07/16/93
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)! !K, AndlyticalTechnologies, Inc.
' ATI I.D. # 9307-068

METALS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg
RESULTS ARE CORRECTED FOR MOISTURE CONTENT '
ATI I.D. # - CLIENT I.D. LEAD
9307-068-1 - MWé @ 17.5' 21
9307-068-2 MWe @ 22.5' 6.8
9307-068-3 MW6 @ 30’ 1.2
9307-068-4 MWe @ 50’ 19
9307-068-5 MW4 @ 7.5’ 3.0
"~ 9307-068-6 MW4 @ 17.5' 2.1
TTHOD BLANK - : <0.15
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o ATI I.D. # 9307-068

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

DPROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg
SAMPLE DUP SPIKED SPIKE %

ELEMENT ATI I.D. ~ RESULT RESULT RPD RESULT ADDED REC

LEAD 9307-068-5 3.0 2.5 18 4.38 1.32 104

LEAD . BLANK <0.15  N/A N/A  1.31 1.25 105

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result




34
)&g AnolyficoiTechnologies,lnc.
ATTI I.D. # 9307-068
GENERAL CHEMISTRY ANALYSIS
CLIENT : APPLIED GEOTECHNOLOGY, INC. . ' "MATRIX : SOIL

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

MOISTURE 07/12/93
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' ATI I.D. # 9307-068

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC MATRIX : SOIL
PROJECT # : 15659.001 '
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %
ATI I.D. # CLIENT I.D. MOISTURE
9307-068-1 - . MWe @ 17.5' 19
9307-068-2 MWe @ 22.5' - 27
9307-068-3 MWe @ 30’ 3.7
9307-068-4 MWée @ 50’ 16
9307-068-5 MW4 @ 7.5’ 2.5

3107-068-6 MW4 @ 17.5' 7.2
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ATI I.D. # 9307-068

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA .

CLIENT . . APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001 - a
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATT I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9307-047-6 22 S 21 5 N/A N/A N/A
MOISTURE 9307-102-2 11 11 0 N/A N/B N/A

% Recovery = (Spike Sample Result - Sample Result)
' Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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Sampia: 3387-863-4

Channel: ERMIE

EPA 8015 Modified

Filenaae: R7133€22
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Sample: 38B% 7-533 . . Chan
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Continuing C:

Sample: DG 488
fequired: 13-JUL-93 11:81

Channel: ERNIE
Hethod: F:\BROZ\NAXDATANERNIE\FUELA713

- Comments: ATI: THE QUALITY TEARM
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15,659.001

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, Washington

: ' Amtest - Redmond, Washington

Lab Number: 9307-088

Sample No.: MW1-7/93, MW2-7/93, MW3-7/93, MW5-7/93, MW50- 7/93,
“Rinsate 2, Trip Blank

Matrix: Water

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable for use.

ANALYTICAL METHODS

Parameter Technique Method
Pesticides/PCBsa* GC/ECD EPA 8080

PAH® HPLC/UV/FLUOR EPA 8310

BETX . . GC/PID EPA 8020

TPH® ) GC/FID EPA 8015 Modified
Lead AA/GF EPA 7421
Nitrate/Nltrlte as Nltrogen Colorimetric EPA 353.2

Nitrite as Nitrogen? Colorimetric EPA 354.1

Sample Rinsate 2 was analyzed for EPA 8310 and EPA 8020; sample Trip Blank

was analyzed for EPA 8020 only.

a - Organochlorine pesticides and PCBs; analyzed for sample MW1-7/93 only.

b -~ Polycyclic aromatic hydrocarbons.

¢ = Fuel hydrocarbons, analyzed for gasollne (C; -~ C;) and diesel (c12 = Cy)
range TPH.

d - Analyzed for sample MW1-7/93 only.

Page 1 of




Applied Geotechnoiogy Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop

Project No.: 15,659.001 '

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, Washington
Amtest - Redmond, Washington

Lab Number: 9307-088

Sample No.: MW1-7/93, MW2-7/93, MW3-7/93, MWS5-7/93, MW50-7/93,
Rinsate 2, Trip Blank '

Matrix: ’ Water
TIMELINESS
Time Time

Date Date Date Until Until
Parameter Sampled Extracted Analyzed Extraction Analysis
Pesticides/PCBs 07/08/93 07/15/93 07/19/93 7(7) 4(40)
PAH 07/08/93 07/13/93 07/17/93 5(7) : 4(40)
BETX 07/08/93 NA 07/13/93¢ NA 5(14)
TPH 07/08/93 07/13/93 07/14/93 5 6(14)
Lead 07/08/93 07/13/93 07/13/93 5 5(180)
Nitrate/Nitrite 07/08/93 NA - 07/21/93f NA - 13(28)
Nitrite ' 07/08/93 . NA 07/21/93f NA 13(28)

NA - Not applicable.

Numbers in parentheses indicate recommended holding times in days.

e - Sample MW1-7/93, Rinsate 2, and Trip Blank were analyzed July 12, 1993.

£ - The date on which analytical report was issued is used to verify holding
time compliance. '

All samples were extracted and analyzed within recommended holding times.

FUEL HYDROCARBON CHROMATOGRAMS

Gasoline (C; - Cy) and diesel range (C; - Cy4) TPH were detected in sample MWS-
7/93 by EPA 8015M, and the detections are supported by the sample chromato-
gram for this method.

~ FIELD QUALITY CONTROL SAMPLES

Field Duplicates: Sample MW50-7/93 is a duplicate of MW2-7/93. Both
samples were analyzed by EPA Methods 8015 Modified, 8020,
8310, and 7421. No analytes were detected at or above
their MRL by EPA 8015 Modified, indicating acceptable
precision. Relative percent differences (RPDs) ranged
from 18 percent (EPA 7421) to 22 percent (EPA 8310).
Acceptable precision is indicated.

Page 2 of 5
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Matrix:

Rinsate:

Trip Blank:

Burns Bros./Bingo Fuel Stop

15,659.001

'Analytical Technologies, Inc. (ATI) - Renton, Washington
Amtest - Redmond, Washington

9307-088

MW1-7/93, MW2-7/93, MW3-7/93, MW5-7/93, MW50-7/93,
Rinsate 2, Trip Blank

Water

Sample (Rinsate 2) was analyzed for EPA 8310 and EPA
8020. No analytes were detected at or above their method
reporting 1limits by these methods. No carry-over
contamination was identified.

Sample Trip Blank was analyzed by EPA 8020. Toluene,
which is a common laboratory contaminant, was detected at
1.1 ug/L. Since toluene was not detected in any field
samples except sample MW5-7/93 (4500 pug/L), it is
unlikely that cross-contamination has occurred. Data are
acceptable without qualification.

LAB QUALITY CONTROL SAMPLES

Method Blank:

Matrix Spikes:

Page 3 of §

No analytes were detected at or above their MRLs in
method blanks for the following methods:

EPA 8080
EPA 8310
EPA 8020

_ EPA 8015M

EPA 7421
EPA 353.2
EPA 354.1

Matrix spike percent recoveries are within acceptance
control limit criteria for the following methods:

EPA 7421
EPA 353.2
EPA 354.1

Matrix spike and matrix spike duplicate percent recover-
ies and relative percent differences (RPDs) are within
ATI's control limit criteria for the following methods:

EPA 8020
EPA 8015M




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros./Bingo Fuel Stop
Project No.: 15,659.001 o '
. Lab Name:  Analytical Technologies, Inc. (ATI) - Renton, Washington
‘ Amtest - Redmond, Washington
Lab Number: 9307-088 )
* Sample No.: MW1-7/93, MW2-7/93, MW3-7/93, MW5-7/93, MW50-7/93,
Rinsate 2, Trip Blank
Matrix: Water

.Duplicates:

Blank Spikes:

Duplicate sample RPDs are within ATI's control limit cri-
teria for the following methods:

EPA 8015M
EPA 353.2
EPA 354.1

Blank spike percent recoveries are within ATI's control
limit criteria for the following methods:

' EPA 8020

Standard Reference:

Page 4 of 5

EPA 8015M
EPA 7421

Blank spike and blank spike duplicate percent recoveries
and RPDs are within ATI's control limit criteria for EPA
8080.

EPA 8310: Blank spike and blank spike duplicate RPD for
acenaphthylene of 38 percent exceeds ATI's control limit
criteria of 32 percent. Sample results are considered
not affected since other quality control parameters for
this method are all within acceptance criteria.

Standard Reference Matefial percent recoveries are within
Amtest control limit criteria for EPA 353.2 and EPA
354.1. ) ‘




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Matrix:

Surrogates:

SIGNATURES

Prepared by

Burns Bros./Bingo Fuel Stop
15,659.001 ‘ _

Analytical Technologies, Inc. (ATI) - Renton, Washington
Amtest - Redmond, Washington

9307-088

MW1-7/93, MW2-7/93, MW3-7/93, MW5-7/93, MW50-7/93,
Rinsate 2, Trip Blank

Surrogate spike percent recoveries are all within ATI's
control limit criteria for the following methods:

EPA 8310
EPA 8020
EPA 8015M

EPA 8080: Surrogate spike recoveries for decachloro-
biphenyl and dibutylchlorendate of 20 and 42 percent were
slightly below ATI's lower control limit criteria of 22
and 43 percent for sample MW1-7/93 analysis. Since the
exceedances are minor and other quality control parame-
ters for this method are all within acceptance criteria,
sample results are acceptable.

lé,qu@’\- wm%a Far .‘ | pate _ §123 13

checked by Fpthihiig Sounbovaio  vate $12314>
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A AnalyticalTechnologies,Inc. 560 Naches avenue, sw., suife 101, Renfon, WA 98055 (206) 2286335 [

Karen L. Mixon, Laboratory Manager ) (

ATI I.D. # 9307-088
QECEIVED |

- N AT
S e f vy
SeAAL o PR

July 30, 1993
AoSuED BETECRNGLOGY ING

Applied Geotechnology, Inc.
P.O. Box 3885
Bellevue WA 98009

Attention : Peter Barry

Project Number : 15659.001

Project Name : Burns Bros/Bingo Fuel Stop

Near Mr. Barry: : _ (
On July 9, 1993, Analytical Technologies, Inc. (ATI), received seven

samples for analysis. The samples were analyzed with EPA methodology

or equivalent methods as specified in the attached analytical schedule. )

The results, sample cross reference, and quality control data are
enclosed.

The analysis for nitrate/nitrite as nitrogen and nitrite as nitrogen ' [
re performed by a subcontractor. Their report is included as an
appendix. ‘ |

Sincerely,

Véonna M. McKizney 7 ' '

Senior Project Manager | l
DMM/hal/ff

Enclosure ‘

Corporate Offices: 5550 Morehouse Drive  San Diego, CA92124  (619) 458-9144




AuAnolyticoITechnoIogies,Inc.

ATI I.D. # 9307-088
SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATT # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9307-088-1 MW1-7/93 ' 07/08/93 WATER
9307-088-2 MW2-7/93 07/08/93 WATER
9307-088-3 MW3-7/93 07/08/93 ‘ WATER
9307-088-4 MW5-7/93 07/08/93 - WATER
9307-088-5 MW50-7/93 07/08/93 WATER

307-088-6 RINSATE 2 07/08/93 WATER
~307-088-7 TRIP BLANK N/A WATER

----- TOTALS -----
MATRIX - # SAMPLES
WATER 7

The samples from this project will be disposed of in thirty (30) days

- from the date of the report. If an extended storage period is required,
vlease contact our sample control department before the scheduled

.sposal date.




éAnalyticoITechnoIogies,Inc.

ATI I.D. # 9307-088
ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB
ORGANOCHLORINE PESTICIDES & PCBs GC/ECD EPA 8080 R
POLYNUCLEAR . AROMATIC HYDROCARBONS "HPLC/UV/FLUOR EPA 8310 R
' BETX ' GC/PID EPA 8020 R

. UEL HYDROCARBONS ' GC/FID EPA 8015 MODIFIED R
LEAD AA/GF EPA 7421 R
NITRATE/NITRITE AS NITROGEN COLORIMETRIC EPA 353.2 ' SUB
NITRITE AS NITROGEN COLORIMETRIC EPA 354.1 SUB
R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins

‘JB = Subcontract




)! A\ AndlyticalTechnologies,inc.

ATI I.D. # 9307-088
CASE NARRATIVE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

One (1) water sample was received by Analytical Technologoes, Inc. (ATI),
on July 9, 1993, for the analysis of chlorinated pesticides.

The surrogate recoveries for sample 9307-088-1 (MW1-7/93) were above the
established control limits for the chlorinated pesticide analysis. These

asults have been flagged with the letter "H", and footnoted in the
«nalytical report. '

All corresponding quality assurance and quality control results defined as
matrix spike/matrix spike duplicate (MS/MSD), blank spike (BS) and method
blank recoveries were within the established control limits.




)! AK. AnalyticalTechnologies,Inc.
ATI I.D. # 9307-088

ORGANOCHLORINE PESTICIDES AND PCB ANALYSIS
DATA SUMMARY :

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/15/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/19/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8080 ' DILUTION FACTOR : 1
COMPOUNDS RESULTS
ALDRIN vttt it eeenesonnsenneneaenocsnanansas <0.050
ALPHA-BHC - : <0.050
BETA-BHC <0.050

AMMA-BHC (LINDANE)  tvviieneeconoocconnnnes <0.050
_ELTA-BHC <0.050
CHLORDANE (TOTAL) <0.50
=30 L0 5 5 » 1O <0.10
P,P’-DDE <0.10
P,P’-DDT - : <0.10
DIELDRIN vttt eeveeenenneenonennsonansasnsns <0.10
ENDOSULFAN I <0.050
“NDOSULFAN II . <0.10

NDOSULFAN SULFATE v v veveeveenenanaonsnsnns <0.10
ENDRIN - <0.10
ENDRIN ALDEHYDE <0.10
ENDRIN KETONE v vt vtivneenennoncoesoaasansans <0.10
HEPTACHLOR <0.050 .
HEPTACHLOR EPOXIDE <0.050 -
METHOXYCHLOR & vt ttetevnnnneacacnnons e <0.50
TOXAPHENE <1.0

JB 1016 <1.0
PCB 1221 4ttt eeeneenennonennanennsosassanns <1.0
PCB 1232 <1.0
PCB 1242 : <1.0
PCB 1248 ettt i e <1.0
PCB 1254 : _ <1.0
PCB 1260 <1.0

SURROGATE PERCENT RECOVERY ' LIMITS

DECACHLOROBIPHENYL vt iivereeeecennoacnsones 57 22 - 131

DIBUTYLCHLORENDATE 102 43 - 154




),_. Ak. AnalyticalTechnologies, Inc.

ORGANOCHLORINE PESTICIDES AND PCB ANALYSIS
DATA SUMMARY ‘

ATI I.D. # 9307-088-1

DATE SAMPLED -
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS

DILUTION FACTOR : 1

: 07/08/93
07/09/93
07/15/93
07/19/93

ug/Le

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW1-7/93

SAMPLE MATRIX : WATER

EPA METHOD : 8080
COMPOUNDS
ALDRIN it ittt iei et neeasanensansansssnns
ALPHA-BHC '
BETA-BHC

AMMA-BHC (LINDANE) @ ... ieeeennceccnnonses
~ELTA-BHC
CHLORDANE (TOTAL)

P,P’=DDD .ttt ittt nreetssecnsssacncsaonsas
P,P’'-DDE

P,P’'-DDT
DIELDRIN @ .. ittt is e eeeanncoscsasonansnans

ENDOSULFAN I

., "NDOSULFAN II

JDOSULFAN SULFATE @ ...ttt eetoanaonanons
ENDRIN : :

ENDRIN ALDEHYDE :
ENDRIN KETONE ....... s e e ectiecensvaareaaao s
HEPTACHLOR , N

HEPTACHLOR EPOXIDE .
METHOXYCHLOR @ ... .ttt ittt eenaneanonas e

TOXAPHENE

:B
PCB
PCB
PCB
PCB
PCB
PCB

1016
1221
1232
1242
1248
1254
1260

oooooooooooooooooooooooooooooooooo

SURROGATE PERCENT RECOVERY

DECACHLOROBIPHENYL c et e e e et e e e
DIBUTYLCHLORENDATE

H =

Out of limits.

<0.
.047
.047
.047
.047
<0.
.094

<0
<0
<0
<0

<0

<0.
.094

<0

<0.
<0.
.094
.094
.094
.094

<0
<0
<0
<0

<0.
.047
.047
<0
<0.
.94
.94
.94
.94
.94
.94
.94

<0
<0

<0

. <0

<0
<0
<0

<0

20

42 -

047

47

094

094

047

094

47
94

LIMITS
22 - 131
43 - 154




):! A\. AndlyticalTechnologies, Inc.
ATI I.D. # 9307-088

ORGANOCHLORINE PESTICIDES AND PCB ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK '
PROJECT # : 15659.001 DATE EXTRACTED : 07/15/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/19/93
SAMPLE MATRIX : WATER ‘ UNITS : ug/L
EPA METHOD : 8080
' DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS , - RESULT ADDED RESULT REC. SAMPLE REC. RPD
ALDRIN <0.0500 0.250 0.201 80 0.203 81 1
GAMMA-BHC (LINDANE) - <0.0500 0.250 0.221 88 0.215 86 3

.P'"-DDT ' <0.100 0.500 . 0.483 97 0.479 96 1
~IELDRIN <0.100 0.500 0.509 102 0.508 102 0
ENDRIN <0.100 0.500 0.520 104 0.510 102 2
HEPTACHLOR <0.0500 0.250 0.232 93 0.227 91 2

CONTROL LIMITS ‘ % REC. RPD

ALDRIN _ 40 - 116 35
~“AMMA-BHC (LINDANE) 38 - 122 25

, P’ -DDT : 52 - 150 35
DIELDRIN : 49 - 152 34
ENDRIN 44 - 166 32
HEPTACHLOR ' 54 - 130 35

SURROGATE RECOVERIES SPIKE | DUP. SPIKE LIMITS

NECACHLOROBIPHENYL ' 52 61 22 - 131

BUTYLCHLORENDATE 102 102 43 - 154




AAnolyticoITechnologies,lnc.

ATI I.D. # 9307-088

CASE NARRATIVE

CLIENT : : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

Six (6) water saniples were received by Analytical Technologiés, Inc. (ATI),
on July 9, 1993, for the following analysis: EPA method 8310.

The relative percent difference (RPD) for acenaphthylene in the blank
spike/blank spike duplicate (BS/BSD) was outside ATI limits and was flagged
with an "H"; out of limits.

..11 other corresponding quality assurance and quality control results defined
as blank spike/blank spike duplicate (BS/BSD), method blank, and surrogate
recoveries were within the established control limits. '




)! A\, AnalyticalTechnologies, Inc.
ATI I.D. # 9307-088

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : METHOD BLANK « DATE ANALYZED : 07/17/93
SAMPLE MATRIX : WATER | UNITS : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE  ©evveevneennnnennecnennnnnnenns <0.50
ACENAPHTHYLENE <1.0
1-METHYLNAPHTHALENE <0.50

-METHYLNAPHTHALENE . ..vvvvnevnvneennneennnns © <0.50
«CENAPHTHENE <0.50
FLUORENE <0.10
PHENANTHRENE  + v vvveennesennennacaecancnnnn <0.050
ANTHRACENE | <0.050
FLUORANTHENE _ <0.10
PYRENE  tvvvveenunnnnennnsenecaneeaennsns ... <0.10
BENZO (A) ANTHRACENE <0.10
“HRYSENE _ <0.10

ANZO (B) FLUORANTHENE  .vvvvevvnvnncnecnnnns <0.10
BENZO (K) FLUORANTHENE <0.10
BENZO (A) PYRENE <0.10
DIBENZO (A, H) ANTHRACENE . .uueennvennennnnnn. <0.20
BENZO (G, H, I) PERYLENE <0.10
INDENO (1,2,3-CD) PYRENE \ <0.10

SURROGATE PERCENT RECOVERY _ ' LIMITS

2-CHLOROANTHRACENE . ...ttt eeerececennononns 69° 33 - 123




A AndlyticalTechnologies,Inc.

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

ATI I.D. # 9307-088-1

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS

DILUTION FACTOR :

07/08/93
07/09/93
07/13/93
07/17/93
ug/L

1

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW1-7/93

SAMPLE MATRIX : WATER
'EPA METHOD : 8310

COMPOUNDS

NAPHTHALENE .t ittt ittt ternenenonenanenannns
ACENAPHTHYLENE

1-METHYLNAPHTHALENE

-METHYLNAPHTHALENE e

ACENAPHTHENE

FLUORENE

PHENANTHRENE ettt
ANTHRACENE

FLUORANTHENE

PYRENE et ettt e e

BENZO (A) ANTHRACENE

IRYSENE

_ENZO (B) FLUORANTHENE vt veenveeecnenannens
BENZO (K) FLUORANTHENE

BENZO (A) PYRENE

DIBENZO (A,H)ANTHRACENE ... i.vereennnnnnnnnn

BENZO(G,H

, I) PERYLENE

INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE ........ DRI PP

<0.
<0.
<0.
.47

<0

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0

<0
<0
<0
<0

<0.

47
94
47

47

094
047
047
094
094
094
094

.094
.094
.094
.19

.094

094

LIMITS

33

- 123
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ATI I.D. # 9307-088-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT ~: APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93
PROJECT #  : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW2-7/93 DATE ANALYZED : 07/17/93
SAMPLE MATRIX : WATER . UNITS : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE  «eveveveeneeenonnnececaneennnens <0.47
ACENAPHTHYLENE : <0.94
1-METHYLNAPHTHALENE . 0.58
-METHYLNAPHTHALENE  ...... e 0.96
ACENAPHTHENE <0.47
FLUORENE 0.29
PHENANTHRENE & vvvvevnnennennennnenaecnnnn <0.047
ANTHRACENE | <0.047
FLUORANTHENE | - <0.094
PYRENE  tvevevesennennenneoneeeenoecannennns <0.094
BENZO (A) ANTHRACENE <0.094
“HRYSENE © <0.094
ANZO (B) FLUORANTHENE  «vvvvvnevneecnnneennn. <0.094
BENZO (K) FLUORANTHENE <0.094
BENZO (A) PYRENE , | <0.094
DIBENZO (A,H)ANTHRACENE  ..vvvvnnrnnennncnn. <0.19
BENZO (G, H, I) PERYLENE , <0.094
INDENO (1,2, 3-CD) PYRENE <0.094
SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE . ....cutteerecncocnannnn 50 33 - 123
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ATI I.D. # 9307-088-3

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 . DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW3-7/93 , DATE ANALYZED : 07/17/93
SAMPLE MATRIX : WATER : UNITS : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE  « e v vnvnnnensnencnsencacncnnnns <0.47
ACENAPHTHYLENE . <0.95

1 -METHYLNAPHTHALENE _ 1.1

METHYLNAPHTHALENE & tvervvnrnocooncncnensns <0.47
~ACENAPHTHENE _ <0.47

FLUORENE ‘ 0.35

DHENANTHRENE  « e v vvseenenenenaneooeannennnn 0.13
ANTHRACENE <0.047 g
FLUORANTHENE ’ : <0.095

DYRENE  + v veveeeeeennsenensasenenseensoncans <0.095
BENZO (A) ANTHRACENE <0.095

“YRYSENE <0.095

ZNZO (B) FLUORANTHENE . evvvenocecncncnnns ... <0.095
BENZO (K) FLUORANTHENE <0.095
BENZO (A) PYRENE . <0.095
DIBENZO (A, H)ANTHRACENE = & vrvuvneeececncncnns <0.19
BENZO (G, H, I) PERYLENE , , <0.095

INDENO (1, 2,3-CD) PYRENE <0.095

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  .....c0cvccceccen e 73 33 - 123
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ATTI I.D. # 9307-088-4

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED A : 07/08/93

PROJECT # : 15659.001 - DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW5-7/93 DATE ANALYZED : 07/17/93
SAMPLE MATRIX : WATER UNITS - : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS

"NAPHTHALENE ...ttt ineeennesasoanaanoanscss 190 D4
ACENAPHTHYLENE <0.95
1-METHYLNAPHTHALENE 50

-METHYLNAPHTHALENE . .....c.ciettieeeeecnanns 97 D4

~CENAPHTHENE <0.48
FLUORENE : 0.59
PHENANTHRENE .............. e e et 0.45
ANTHRACENE . 0.075
FLUORANTHENE : <0.095
PYRENE i ittt i iiiiiieneeeeeasacoacssssssnns <0.095
BENZO (A) ANTHRACENE <0.095
“"HRYSENE <0.095
2NZO (B) FLUORANTHENE G heeesaseeansssaesnaeas <0.095
BENZO (K) FLUORANTHENE <0.0985
BENZO (A) PYRENE ' ' " <0.095
DIBENZO (A,H)ANTHRACENE ....cccetivvcennoenss <0.19
BENZO (G, H, I) PERYLENE <0.095

. INDENO (1, 2,3-CD) PYRENE _ ’ <0.095

SURROGATE PERCENT RECOVERY LIMITS

2 -CHLOROANTHRACENE e e e s ceeeeee 76 33 - 123

D4 = Value from a ten fold diluted analysis.
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ATTI I.D. # 9307-088-5

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW50-7/93 DATE ANALYZED : 07/17/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA - METHOD - : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE @ ... ..t ettveecstseacocsnasnosoon <0.47
ACENAPHTHYLENE <0.94
1-METHYLNAPHTHALENE ' : _ 0.71
-METHYLNAPHTHALENE @ ......ccc0cicees e 1.2
ACENAPHTHENE <0.47
FLUORENE 0.36
PHENANTHRENE  .......cc0ceeses cate e <0.047
ANTHRACENE <0.047
FLUORANTHENE ' <0.094
PYRENE ... .ctteteeceocasncessonsncossos eee e <0.094
BENZO (A) ANTHRACENE , <0.094
"HRYSENE ' <0.094°
BNZO (B) FLUORANTHENE @ .. ...ccctetercasonsccns <0.094
BENZO (K) FLUORANTHENE : <0.094
BENZO (A) PYRENE <0.094
DIBENZO (A,H)ANTHRACENE ......ivveeetescnnsss <0.19
BENZO (G, H, I) PERYLENE <0.094
INDENO (1,2,3-CD) PYRENE <0.094
SURROGATE PERCENT RECOVERY o LIMITS

2-CHLOROANTHRACENE @ . ...t eeeiennrosronccns 40 : 33 - 123
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- POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # 15659.001
PROJECT NAME BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : RINSATE 2
SAMPLE MATRIX : WATER
EPA METHOD : 8310
COMPOUNDS
NAPHTHALENE et e ieeraes et et e st ees s
ACENAPHTHYLENE
1-METHYLNAPHTHALENE

-METHYLNAPHTHALENE e e esed et ae et
ACENAPHTHENE
FLUORENE
PHENANTHRENE ... ...ttt ieeeeeneecnronnnnns
ANTHRACENE
FLUORANTHENE
PYRENE ...ttt neeneeecaooosessascsoassosancnnss

BENZO (A) ANTHRACENE

“HRYSENE

&NZ0 (B) FLUORANTHENE

ooooooooooooooooooooooo

BENZO (K) FLUORANTHENE
BENZO (A) PYRENE .

DIBENZO (A, H) ANTHRACENE

BENZO (G, H

, I) PERYLENE

INDENO (1,2, 3-CD) PYRENE

2 -CHLOROANTHRACENE

SURROGATE PERCENT RECOVERY

ooooooooooooooooooooooooo

ATI I.D. # 9307-088-6

DATE SAMPLED

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS
DILUTION FACTOR

.48
.95
.48
.48
.48
.095
.048
.048
.095
.085
.085
.095
.085
.085
.085
.19
.085
.085

e

07/08/93
07/09/93
07/13/93
07/17/93

: ug/L

1

LIMITS

33

123
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ATI I.D. # 9307-088

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/17/93
SAMPLE MATRIX : WATER ‘ UNITS : ug/L
EPA METHOD : 8310 ‘
, DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS o RESULT ADDED RESULT REC. SAMPLE REC. RPD
 ACENAPHTHYLENE : <1.00 30.0 21.9 73 14.9 . 50 38H
PHENANTHRENE _ <0.0500 2.00 1.72 86 1.56 78 10
YRENE <0.100 2.00 1.48 74 1.41 71 5
-ENZO (K) FLUORANTHENE <0.100 2.00 1.91 96 1.82 91 5
DIBENZO (A, H) ANTHRACENE <0.200 2.00 1.74 87 1.69 85 3
'CONTROL LIMITS. : ' . % REC. RPD
ACENAPHTHYLENE , 35 - 104 32
PHENANTHRENE 47 - 147 30
"YRENE ' » 31 - 155 30
ANZO (K) FLUORANTHENE , 39 - 145 29
DIBENZO (A, H) ANTHRACENE 4 34 - 135 26
'SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
2 - CHLOROANTHRACENE 78 : 63 33 - 123

H = Qut of limits.
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ATI I.D. # 9307-088

" VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 . DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 07/12/93
SAMPLE MATRIX : WATER UNITS : ug/L
- EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
= 2 <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
ITAL XYLENES @ ...ttt iiiinensnanaannonns <0.5
SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 104 - 76 - 120
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N
\

ATI I.D. # 9307-088

VOLATILE ORGANICS ANALYSIS

DATA' SUMMARY

—

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED 07/13/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE  +tvevenennenenenneneennaenenunennns <0.5
ETHYLBENZENE <0.5
TOLUENE : o <0.5

OTAL XYLENES v iveveveernnnnnnennnecnnennns <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE . ‘ 100 76 - 120
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ATT I.D. # 9307-088-1 -

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. -DATE SAMPLED 07/08/93
PROJECT # 15659.001 : DATE RECEIVED 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A

. CLIENT I.D. : MW1-7/93 DATE ANALYZED 07/12/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX). DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE @ ...ttt iiiii i iiieeeeaneeesaasannnnns <0.5
ETHYLBENZENE <0.5
TOLUENE ’ <0.5

JTAL XYLENES @ .t ittt i iiitnennceonnonooonanans <0.5

SURROGATE PERCENT RECOVERY LIMITS -

BROMOFLUOROBENZENE : | : 106 ' 76 - 120
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ATI I.D. # 9307-088-2

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW2-7/93 DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER UNITS s ug/L
EPA METHOD 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE @ ...ttt ettt eeeannasaososcansnssnos 0.7
ETHYLBENZENE : <0.5
TOLUENE ' <0.5

JTAL XYLENES @ ... ittt teeeeeesosaanoansacsos <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 102 76 - 120
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ATI I.D. # 9307-088-3

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93

PROJECT # : 15659.001 _ : DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW3-7/93 DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER _ . UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE e 1.4
ETHYLBENZENE 0.9
TOLUENE : <0.5

JTAL XYLENES N ~b.1

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 105 76 - 120
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ATI I.D. # 9307-088-4

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY '

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW5-7/93 \ DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) , DILUTION FACTOR : 100
COMPOUNDS RESULTS
BENZENE  + v vt e e e e e e e e e 1300
ETHYLBENZENE 840
" TOLUENE | 4500
JTAL XYLENES & oo e veeesoeee s seesmeeamanas 7000
SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE . ' 104 76 - 120
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ATI I.D. # 9307-088-5

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW50-7/93 | DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE e @t ettt ne e 0.6
ETHYLBENZENE <0.5
TOLUENE - . <0.5

JTAL XYLENES ot iititcnnenenannnecennnnnns <0.5

SURROGATE PERCENT RECOVERY LIMITS

' BROMOFLUOROBENZENE 105 76 - 120
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ATI I.D. # 9307-088-6

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

 CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED 07/08/93
PROJECT # 15659.001 DATE RECEIVED 07/09/93
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE EXTRACTED N/A
CLIENT I.D. : RINSATE 2 DATE ANALYZED 07/12/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE oo v ooeeoee e eee et e et  <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5

YTAL XYLENES  tvoeeeeemneennneeaneenenes .. <0.5

SURROGATE PERCENT RECOVERY LIMITS

BRCMOFLUOROBENZENE 104 76 - 120
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ATI I.D. # 9307-088-7

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED 07/08/93
PROJECT # : 15659.001 - . DATE RECEIVED 07/09/93
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE EXTRACTED N/A
CLIENT I.D. : TRIP BLANK DATE ANALYZED 07/12/93
SAMPLE MATRIX : WATER UNITS © : ug/L
EPA METHOD " : 8020 (BETX)" DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE  .......con.. e et e, <0.5
ETHYLBENZENE , <0.5
TOLUENE 1.1

ITAL XYLENES vttt titeveneneenonaneanennsns <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 102 76 - 120
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ATI I.D. # 9307-088

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-082-1

PROJECT #  : 15659.001 DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/12/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD  : 8020 (BETX)
DUP.  DUP.
SAMPLE SPIKE SPIKED $% SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RED
BENZENE . <0.500 20.0  19.7 99 20.1 101 2
TOLUENE <0.500 20.0  20.4 102  21.1 106 3
YTAL XYLENES <0.500 40.0 = 41.2 103  42.5 106 3
CONTROL LIMITS % REC. RPD
BENZENE 77 - 112 20
TOLUENE 72 - 113 20
TOTAL XYLENES 80 - 110 20
'SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

BROMOFLUOROBENZENE 105 - 104 76 - 120
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ATI I.D. # 9307-088

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/12/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED $% SPIKED %
COMPOUNDS : 'RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 20.1 101 N/A N/A N/A
TOLUENE <0.500 20.0 21.1 106 N/A  N/A N/A
YTAL XYLENES ' <0.500 40.0 41.6 104 N/A N/A N/A
CONTROL LIMITS % REC. RPD
BENZENE .80 - 111 20
TOLUENE - 78 - 111 : 20
TOTAL XYLENES . 80 - 114 20
SURROGATE RECOVERIES SPIKE  DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 104 N/A ' 76 - 120
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ATI I.D. # 9307-088

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK

PROJECT # : 15659.001 DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/13/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX)
DUP. DUP.
: SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 20.9 105 N/A N/A N/A
TOLUENE <0.500 20.0 21.3 107 N/A N/A N/A .
JTAL XYLENES <0.500  40.0 41.7 104 N/A N/A N/A

CONTROL LIMITS % REC. . RPD
BENZENE _ 80 - 111 20
TOLUENE ) ’ 78 - 111 20
TOTAL XYLENES 80 - 114 - 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 100 N/A 76 - 120
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FUEL HYDROCARBONS
DATA SUMMARY

CLIENT - : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

EPA METHOD : 8015 (MODIFIED)

COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

- JEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

~-TERPHENYL

ATI I.D. # 9307-088

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 07/13/93
DATE ANALYZED : 07/14/93
UNITS : mg/L

DILUTION FACTOR : 1

<l
c7 - C12
GASOLINE
<1
Clz2 - C24
DIESEL
LIMITS
118 68 - 144
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ATI I.D. # 9307-088-1

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC.  DATE SAMPLED  : 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW1-7/93 DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER | UNITS : : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <1
HYDROCARBON RANGE - c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
. JEL. HYDROCARBONS <1
HYDROCARBON RANGE Cc12 - C24
HYDROCARBON QUANTITATION USING . DIESEL

' SURROGATE PERCENT RECOVERY . LIMITS

' ©-TERPHENYL : ~113 68 - 144
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ATI I.D. # 9307-088-2

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.: DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW2-7/93 DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <1

HYDROCARBON RANGE ' Cc7 - Cl2

HYDROCARBON QUANTITATION USING GASOLINE

. UEL HYDROCARBONS <1

HYDROCARBON RANGE Cl2 - C24

HYDROCARBON QUANTITATION USING DIESEL

' SURROGATE PERCENT RECOVERY ' LIMITS

~-TERPHENYL o : 110 68 - 144

SN

—
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ATI I.D. # 9307-088-3

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 . DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW3-7/93 DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER ' UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <l
HYDROCARBON RANGE Cc7 - C12
HYDROCARBON QUANTITATION USING GASOLINE

. _JEL HYDROCARBONS : <1
HYDROCARBON RANGE : . C12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY , LIMITS

. ~_TERPHENYL 114 68 - 144
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ATI I.D. # 9307-088-4

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. - DATE SAMPLED. : 07/08/93
PROJECT # : 15659.001 .DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW5- 7/93 DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER : UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) _ DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS 34
HYDROCARBON RANGE C7 - Ci2
HYDROCARBON QUANTITATION USING : ~GASOLINE
- JEL HYDROCARBONS 2
HYDROCARBON RANGE : Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

" -TERPHENYL , - 115 68 - 144
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ATI I.D. # 9307-088-5

- FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 07/08/93
PROJECT # : 15659.001 DATE RECEIVED : 07/09/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 07/13/93
CLIENT I.D. : MW50-7/93 DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER ‘ UNITS : mg/L
EPA METHOD ~: 8015 (MODIFIED) ‘ DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS o<l
HYDROCARBON RANGE c7 - Ciz2
HYDROCARBON QUANTITATION USING GASOLINE
- JEL HYDROCARBONS o<1
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~_TERPHENYL 119 68 - 144




34
)! !\. AnadlyticalTechnologies,inc.
ATI I.D. # 9307-088

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9307-088-4
DROJECT # : 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP  DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER _ , UNITS : mg/L
EPA METHOD : 8015 (MODIFIED)
SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
GASOLINE 33.7 34.5 2 50.0 73.2 79 72.8 78 1

CONTROL LIMITS % REC. RPD
GASOLINE 64 - 118 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS.

O-TERPHENYL 114 116 68 - 144
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‘ ATI I.D. # 9307-088

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLTIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK |
PROJECT # : 15659.001 DATE EXTRACTED : 07/13/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 07/14/93
SAMPLE MATRIX : WATER UNITS : mg/L
EPA METHOD : 8015 (MODIFIED)
DUP. DUP

: SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
GASOLINE <1.00  50.0 39.8 80 N/A N/A N/A

CONTROIL LIMITS , % REC. RPD
GASOLINE 52 - 124 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL _ 117 N/A 68 - 144
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CLIENT
PROJECT #
PROJECT NAME

METALS ANALYSIS

: APPLIED GEOTECHNOLOGY, INC...

15659.001
BURNS BROS/BINGO FUEL STOP

07/13/93

ATI I.D. # 9307-088

MATRIX : WATER

07/13/93
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ATI I.D. # 9307-088

METALS ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER
PROJECT # : 15659.001 .

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/L
ATT I.D. # CLIENT I.D. LEAD

9307-088-1 MW1-7/93 0.013

9307-088-2 MW2-7/93 0.0049

9307-088-3 MW3-7/93 0.0036

9307-088-4 MW5-7/93 <0.0030

9307-088-5 MW50-7/93 . 0.0041

METHOD BLANK - <0.0030
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CLIENT
PROJECT #
PROJECT NAME

ATI I.D. # 9307-088

METALS ANALYSIS
QUALITY CONTROL DATA

: APPLIED GEOTECHNOLOGY, INC.

15659.001

: BURNS BROS/BINGO FUEL STOP

MATRIX

UNITS

: WATER

: mg/L

SAMPLE DUP

SPIKED
RESULT

LEAD

LEAD

)

RPD

(Relative

ATTI I.D. RESULT RESULT RPD
9306-041-5T 0.041 N/A N/A
BLANK » <0.0030 N/A N/A

%

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

Difference) = (Sample Result - Duplicate Result)

.Average Result
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Sample: URB 7-13 Chamnels BERT
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Continuing Calibration

Samplz: 26 464 Channel: BERT Filenaae: R7148B32
fcquived: 14-JUL-33  9:18  MHethod: F:\BROZ\MAXDATA\BERT\FUELB714 Operator: ATI
) Comaents: ATI: THE QUALITY TEAW .
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Analytical Technologies, Inc.

560 Naches Avenue SW

A,\/m AmTest Inc.

]

) Professional

ANALYSIS REPORT . Analytical
Services

14603 N.E. 87th St.

7 / 13 / 93 Redmond, WA
7/21/93  sgos2

Date Received:
Date Reported:

Suite 101 ‘ ]
Renton, WA 98055 Fax: 206 883 2495
Attention: Donna McKinney " Tel: 206 835 1664
Project #: 9307-088
Date Sampled: 7/ 8/93
PARAMETER UNITS RESULT
93-A010978
Client ID: 9307-088-1
Nitrate + Nitrite mg/1 6.4
Nitrite Nitrogen mg/1 : 0.15

Reported by:::7<;jb21? 4§%L

Katyy Fugq@l/




ANALYTE

3 ‘ AmTest Inc.
E

METHODOLOGY REPORT

METHOD

AM TEST

Nitrate
Nitrite

METHOD
REFERENCE

IDENTIFICATION NUMBER 93-A010978
CLIENT ID 9307-088-1

+ Nitrite
Nitrogen

353.2
354.1

EPA
EPA

DETECTION
LIMIT

0.010
0.001

Profaessional
Analytical
Services

14603 N.E. 87th St.
Redmond, WA
98052

Fax: 206 883 2445

Tel: 206 885 1664
DATE ANALYZED

7/16/93
7/16/93




ANALYSIS REPORT

Analytical Technologies, Inc. Date Received: 07/13/93

Donna McKinney

AM TEST Sample

Date Reported: 07/21/93
Project No.: 9307-088

QUALITY CONTROL - METHOD BLANK

Number * BLANK

- Client Identification @ = eaaoo

ANALXTES RESULTS
(mg/1)
“Nitrate + Nitrite Nitrogen ND
Nitrite Nitrogen , "~ ND
QUALITY CONTROL -~ STANDARD REFERENCE MATERIAL
e
ANATLYTES/SRM NOS. TRUE VALUE DETERMINATION - RECOVERY
(mg/1) - , {(mg/1) ’ (%)

Nitrate + Nitrite Nitrogen :

8035 8.69 8.83 ' 98,
Nitrite Nitrogen

CK STD 0.0263" 0.0250 105.

ND = Not Detected




ANALYSIS REPORT
AMT=S8T

Analytical Technologies, Inc.

Date Received:
Donna McKinney

Date Reported:

07/13/93
. 07/21/93

Project No.: 9307-088

QUALITY CONTROL - DUPLICATE ANALYSIS

ANALYTES/SAMPLE NOS. - SAMPLE DUPLICATE RELATIVE
VALUE VALUE PERCENT
(mg/1) (ng/1) DIFFERENCE
(%)
Nitrate + Nitrite Nitrogen
93-A011052 0.044 0.045

Nitrite Nitrogen

93-A011052 0.018 0.018

QUALITY CONTROL - SPIKE RECOVERIES

NALYTES/SAMPLE NOS. SAMPLE SAMPLE + SPIKE RECOVERY
VALUE SPIKE CONCENTRATION (%)
(mg/1) ing/1) {mg/1)
Nitrate + Nitrite Nitrogen 7
93-A011053 0.36 0.64 0.25 112.
Nitrite Nitrogen
93-A011053 0.066 0.088 0.025 S2.

/
I (¥ N, W

KF/pb

K thy Fugl







Applied Geotechnolody Inc.

. QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros/Bingo Fuel Stop

Project No.: 15659.001 :

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, WA
Lab Number: 9310-269

Sample No.: MW7@4.5', MW8@8.5', MW9@8', MW1l0@8', MW10@50°
Matrix: Soil

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable for uge.

ANALYTTICAL METHODS

Parameter Technigque Method
PAH* HPLC/UV/FLUOR EPA 8310
BETX GC/PID EPA 8020
TPH" GC/FID EPA 8015 Modified
Lead ICAP EPA 6010
Moisture Gravimetric CLP SOW ILMO1.0
a - Polycyclic aromatic hydrocarbons.
b - Fuel hydrocarbons, analyzed for gasoline (C; — C;;) and diesel (C;; =~ Cy)
range TPH. ’
TIMELINESS
Time Time.

Date Date Date Until Until
Parameter Sampled Extracted Analyzed Extraction Analysis
PAH 10/26/93 11/03/93 11/09/93° 8 (14) 6 (40)
BETX '10/26/93 10/29/93 11/01/93° 3 6 (14)
TPH 10/26/93 11/02/93 11/02/93 7 7 (14)
Lead 10/26/93 11/05/93 11/09/93 10 14 (180)
Moisture 10/26/93 NA 11/01/93 NA 6 (NAa)

‘Samples were collected 10/26, 10/27, and 28/1993; 10/26/93 was used as sample
collection date to verify holding time compliance.

NA - Not applicabl

() - Numbers in parentheses indicate recommended holding times in days.

c -

The date on which the last sample extraction or analysis was completed

was used to verify holding time compliance.

All samples were extracted and analyzed within recommended holding times.

Page 1 of 3




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros/Bingo Fuel Stop

Project No.: 15659.001

Lab Name: " Analytical Technologies, Inc. (ATI) - Renton, WA

Lab Number: 9310-269
Sample No.: MW7@4.5°',
Matrix: Soil

MW8@8.5', MW9@8', MW10@8', MW10@50°’

FUEL HYDROCARBON CHROMATOGRAMS

Gasoline or diesel range TPH were not detected at or above their method
reporting limits (MRLs) by EPA 8015M in any samples documented under this

report.

FIELD QUALITY CONTROL SAMPLES

Field Duplicates:

Rinsate:

Trip Blank:

Sample MW10@50' is a duplicate of MW10@8°'. Both
samples were analyzed by EPA- Methods 8015 Modified,
8020, 8310, and 6010. No analytes were detected at
or above their MRLs by EPA Methods 8015M, 8020, and
8310, and EPA 6010 has a relative percent difference
(RPD) of 0 indicating acceptable precision for these
methods,

None collected.

None collected.

LAB QUAT.ITY CONTROL SAMPLES

Method Blank:

Matrix Spikes:

Page 2 of 3

No analytes were detected at or above their MRLs in
the method blanks for the following methods:

EPA 8310
EPA 8020
EPA 8015M
EPA 6010

Matrix spike percent recovery for EPA 6010 is within
ATI's control limit criteria.

Matrix spike and matrix spike duplicate percent
recoveries and RPDs are within ATI's control limit
criteria for the following methods:

EPA 8310
EPA 8020
EPA 8015M




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:

Burns Bros/Bingo Fuel Stop

15659.001

Analytical Technologies, Inc. (ATI) - Renton, WA

Page 3 of 3

Lab Name:

Lab Number: 9310-269

Sample No.: MW7Q@4.5', MW8@8.5', MW9@8', MWl0o@8', MW10@s0'

Matrix: Soil

Duplicates: . Duplicate sample RPDs are within ATI's control
limit criteria for the following methods:
EPA 8015M
EPA 6010
CLP SOW ILMO1l.0

‘Blank Spikes: Blank spike percent recoveries are within ATI's
control limit criteria for the following methods:
EPA 8310
EPA 8015M
EPA 8020
EPA 6010

Surrogates: Surrogate spike percent recoveries are all within
ATI's control limit ecriteria for the following
methods:
EPA 8310
EPA 8020
EPA 8015M
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)&\’ AnalyticalTechnologies,Inc. 560 Naches Avenue, SW.. suite 101, Renton, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager

ATI I.D. # 9310-269

November 22, 1993

Applied Geotechnology, Inc.
P.0O. Box 3885 >
Bellevue WA 98009

Attention : Peter Barry
Project Number : 15659.001
Project Name : Burns Bros/Bingo Fuel Stop

:ar Mr. Barry:
On October 29, 1993, Analytical Technologies, Inc. (ATI), received five
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed.

cerely,

Victoria L. Bayly
Project Manager

VLB/hal/ff

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA92121  (619) 458-9144




)! AK, AndlyticalTechnologies,Inc.

—

ATI I.D. # 9310-269
SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9310-2695-1 MW7 @ 4.5’ 10/26/93 SOIL
9310-269-2 MW8 @ 8.5’ 10/27/93 SOIL
9310-269-3 MWO @ 8’ : 10/27/93 SOIL
9310-269-4 MW10 @ 8’ 10/28/93 SOIL
9310-269-5 MW10 @ 50’ . 10/28/93. SOIL
----- TOTALS -----
MATRIX # SAMPLES
SOIL 5

The samples from this project will be disposed of in thirty (30) days

from the date of the report. If an extended storage period is required,

please contact our sample control department before the scheduled
isposal date. ‘
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ATI I.D. # 9310-269
ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB

POLYNUCLEAR AROMATIC HYDROCARBONS . HPL.C/UV/FLUOR EPA 8310 R

BETX . ' GC/PID EPA 8020 R

FUEL HYDROCARBONS . GC/FID' EPA 8015 MODIFIED R

LEAD ICAP EPA 6010 R
. MOISTURE . _ GRAVIMETRIC CLP SOW ILMO01.0 R

R = ATI - Renton

SD = ATI - San Diego

PHX =  ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins

. ™B = Subcontract
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ATI I.D. # 9310-269

CASE NARRATIVE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

Five (5) soil samples were received by ATI on October 29, 1993, for the
following analysis: EPA method 8310.

All corresponding quality assurance and quality control results defined as
matrix spike/matrix spike duplicate (MS/MSD), blank spike (BS), method blank
and surrogate recoveries were within the established control limits.
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ATI I.D. # 9310-269

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.  DATE SAMPLED : N/A

PROJECT # : 15659.001 - DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1 o
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE &t vt vvvevencnaeneans e e <0.083
ACENAPHTHYLENE : <0.17
1-METHYLNAPHTHALENE - <0.17
2 -METHYLNAPHTHALENE ettt e e <0.17
ACENAPHTHENE _ <0.17
FLUORENE ' <0.017
PHENANTHRENE &ttt ittt titeeeseneenennannnnns <0.0083
ANTHRACENE © <0.0083
FLUORANTHENE S <0.017
PYRENE &ttt e et teeenneneeneoneneeaeonaannnss <0.017
BENZO (A) ANTHRACENE . <0.017
~“YRYSENE <0.017

INZO (B) FLUORANTHENE vt vtvvrvevoenoennences <0.017
BENZO (K) FLUORANTHENE : <0.017
BENZO (A) PYRENE , <0.017
DIBENZO (A,H)ANTHRACENE &t vvenencnennennns <0.034
BENZO (G, H, I) PERYLENE ' <0.017
INDENO (1, 2,3-CD) PYRENE '<0.017

SURROGATE PERCENT RECOVERY ‘ LIMITS

2-CHLOROANTHRACENE @ ...c.cteeenoacsonacnnons 80 25 - 134
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POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

ATI I.D. # 9310-269-1

DATE SAMPLED

DATE RECEIVED

DATE EXTRACTED
DATE ANALYZED

UNITS
DILUTION FACTOR

10/26/93
10/29/93
11/03/93
11/08/93

: mg/Kg

1

T T T I T R ]

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW7 @ 4.5’

SAMPLE MATRIX : SOIL

EPA METHOD = : 8310 ,

RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS

NAPHTHALENE  +eevvvmmonenneecnnnnnnnnnnns
ACENAPHTHYLENE

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE  ..... e e e e ,

ACENAPHTHENE
FLUORENE

PHENANTHRENE G h ettt e

ANTHRACENE
FLUORANTHENE

PYRENE .. ittt ittt iiiietceacsoennnanns

BENZO (A) ANTHRACENE
. "YRYSENE

.NZO (B) FLUORANTHENE . ....ciiieeennnnann

BENZO (K) FLUORANTHENE
BENZC 'A) PYRENE

DIBENZO (A,H)ANTHREZCENE . ......ccctivinnnn.

BENZO (G,H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE & v vvevemeenennnenss ..

<0
<0
<0

<0

<0.
.024

<0

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

.12
.24
.24
<0.
<0.
<0.
<0.
.012

24
24
024
012

024

024
024
024
024
024
049
024
024

LIMITS

25

- 134




é.\: AnaiyticclTechnologies, inc.
ATI I.D. # 9310-269-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED . : 10/27/93

PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : MW8 @ 8.5’ DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

NAPHTHALENE i vt ittt teeenoneeenennonsnenennnens <0.097

ACENAPHTHYLENE <0.20

1-METHYLNAPHTHALENE <0.20

2-METHYLNAPHTHALENE &ttt ititetennnennenenn <0.20

ACENAPHTHENE <0.20

FLUORENE <0.020

PHENANTHRENE &ttt it ittt eeneneenneeenaeenns <0.0097

ANTHRACENE , <0.0097

FLUORANTHENE ' ' <0.020

PYRENE ittt e te et enoenenoneennenennnnans <0.020

BENZO (A) ANTHRACENE ' : <0.020

~“HRYSENE - . <0.020

iNZO (B) FLUORANTHENE  ........ et <0.020

BENZO (K) FLUORANTHENE <0.020

BENZO (A) PYRENE <0.020

DIBENZO (A,H)ANTHRACENE ..t iiivnrennnnennnns <0.040

BENZO (G, H, I) PERYLENE <0.020
- INDENO (1,2, 3-CD) PYRENE <0.020 : A

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE  .....cieteunnnn IR IR 78 25 - 134
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' ATI I.D. # 9310-269-3

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/27/93
PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : MW9 @ 8’ DATE ANALYZED : 11/09/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE 'ttt it tesiteseinnennnonneennneans <0.090
- ACENAPHTHYLENE <0.18
1-METHYLNAPHTHALENE <0.18
2-METHYLNAPHTHALENE =~ ........... e e <0.18
ACENAPHTHENE : <0.18
FLUORENE . <0.018
PHENANTHRENE o vt tittieeiteeeeneensennnennns <0.0090
ANTHRACENE <0.0090
FLUORANTHENE . _ <0.018
PYRENE  toiieeeeinnnnnn. ettt <0.018"
BENZO (A) ANTHRACENE . <0.018
. "YRYSENE ' <0.018
.NZO (B) FLUORANTHENE  ......... e e <0.018
BENZO (K) FLUORANTHENE <0.018
BENZO (A) PYRENE . <0.018
DIBENZO (A,H)ANTHRACENE & it eeveeevnnennnnnnn  <0.037
BENZO (G, H, I) PERYLENE <0.018
INDENO (1,2, 3-CD) PYRENE <0.018
SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE .. ..citiiterieennnnneannns 82 25 - 134




A AnadlyticalTechnologies, nc.
ATTI I.D. # 9310-269-4

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 10/28/93
PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : MW10 e 8’ DATE ANALYZED : 11/09/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE &t et tettetneonereenennenennenns <0.13
ACENAPHTHYLENE : <0.26
1-METHYLNAPHTHALENE _ : <0.26
2 -METHYLNAPHTHALENE e ettt et <0.26
ACENAPHTHENE o <0.26
FLUORENE : <0.026
PHENANTHRENE e e A <0.013
ANTHRACENE ' <0.013
FLUORANTHENE ‘ <0.026
PYRENE ....... et ettt <0.026
BENZO (A) ANTHRACENE <0.026
~“HRYSENE <0.026

INZO (B) FLUORANTHENE &t vivieenennnnennanns <0.026
BENZO (K) FLUORANTHENE : <0.026
BENZO (A) PYRENE <0.026
DIBENZO (A,H) ANTHRACENE ........ e .. <0.052
BENZO (G, H, I) PERYLENE <0.026
INDENO(1,2,3-CD) PYRENE <0.026

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE vt et voveveenenennenennens 77 25 - 134

~
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POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

ATI I.D. # 9310-269-5

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS
DILUTION FACTOR

10/28/93
10/29/93
11/03/93
11/09/93
mg/Kg

1

CLIENT : APPLIED GEOTECHNOLOGY,
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW10 @ 50’

SAMPLE MATRIX : SOIL

EPA METHOD : 8310

RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS

NAPHTHALENE C et et e et
ACENAPHTHYLENE

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE ... ...ttt iiieonnenas

ACENAPHTHENE
FLUORENE

PHENANTHRENE @ ... .ttt teannnnnn

ANTHRACENE
FLUORANTHENE

PYRENE S

- BENZO (A) ANTHRACENE
"HRYSENE

iNZO (B) FLUORANTHENE ........ e

BENZO (K) FLUORANTHENE
BENZO (A) PYRENE

DIBENZO (A,H)ANTHRACENE .......c.ieveeenn.

BENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD)PYRENE -

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE & v veeeeeveeeemmannnnns

<0.
<0.
.24
<0.
.24
<0.
<0.
<0.
.024
.024
<0.
<0.
<0.

<0

<0

<0
<0

<0
<0

<0.

<0

12
24

24
024

012
012

024
024

024
.024
.024
047
.024
<0.

024

LIMITS

25

- 134
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‘ ATI I.D. # 9310-269

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 11/03/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL - UNITS : mg/Kg
EPA METHOD : 8310
DUP. DUP.
- SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS , RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 3.33  2.49 75 N/A N/A  N/A
 PHENANTHRENE <0.00833 0.333 ' 0.256 77 N/A N/A  N/A
PYRENE <0.0170 0.333 0.276 83 N/A N/A  N/A
BENZO (K) FLUORANTHENE <0.0170 0.333  0.275 . 83 N/A N/A  N/A
DIBENZO (A, H) ANTHRACENE <0.0340 0.333  0.280 84 N/A N/A  N/A
CONTROL LIMITS % REC. | RPD
ACENAPHTHYLENE ﬁ | o 48 - 145 20
PHENANTHRENE | 47 - 137 35
PYRENE 59 - 122 34
iNZO (K) FLUORANTHENE 50 - 126 34
DIBENZO (A, H) ANTHRACENE 54 - 138 33
~ SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 -CHLOROANTHRACENE 81 N/A 25 - 134
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ATI I.D. # 9310-269

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9311-001-2

PROJECT # : 15659.001 DATE EXTRACTED : 11/03/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 ,
DUP DUP
SAMPLE SPIKE SPIKED % 'SPIKED % :
COMPOUNDS _ RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170 3.33 2.46 74 2.26 68 8
PHENANTHRENE : <0.00833 0.333 0.265 80 0.254 76 4
PYRENE , <0.0170 0.333 0.288 86 0.280 84 3
BENZO (K) FLUORANTHENE <0.0170 0.333 0.285 86 0.276 83 3
- DIBENZO (A, H) ANTHRACENE - <0.0340 0.333 0.285 86 0.281 84 1
CONTROL LIMITS % REC. RPD
ACENAPHTHYLENE ' ' . 50 - 136 20
PHENANTHRENE 14 - 162 35
" "YRENE 25 - 143 , 34
INZO (K) FLUORANTHENE : 36 - 143 . 34
DIBENZO (A, H) ANTHRACENE 34 - 152 33
SURROGATE RECOVERIES - SPIKE DUP. SPIKE LIMITS

2-CHLOROANTHRACENE - 82 80 25 - 134
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ATT I.D. # 9310-269

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY .

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)

RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS

BENZENE  .......cc0eunn.s ettt e
ETHYLBENZENE

TOLUENE

TOTAL XYLENES @ ...ttt eeeeneeeonaccsananssn
SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE

DATE SAMPLED N/A
DATE RECEIVED : N/2a
DATE EXTRACTED : 10/29/93
DATE ANALYZED 10/29/93
UNITS : mg/Kg
DILUTION FACTOR : 1
RESULTS
<0.025
<0.025
<0.025
<0.025

LIMITS

116

101 ' 52 -
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’ ATI I.D. # 9310-269-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/26/93
PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 10/29/93
CLIENT I.D. : MW7 @ 4.5’ DATE ANALYZED : 11/01/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT '
COMPOUNDS RESULTS
BENZENE ...ttt teeeeceoonasoanensannas <0.036
ETHYLBENZENE : <0.036
TOLUENE <0.036
TOTAL XYLENES @ . ...ttt eonnonnoannn .. <0.036

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE ' \ 94 52 - 116
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ATI I.D. # 9310-269-2

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED . 10/27/93
PROJECT # . 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 10/29/93
CLIENT I.D. : MA8 @ 8.5’ DATE ANALYZED : 10/30/93
SAMPLE MATRIX : SOTL UNITS . mg/Kg
EPA METHOD . 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE .CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE  ...... S <0.029
ETHYLBENZENE <0.029
TOLUENE | <0.029
TOTAL XYLENES  &uvvoeeennnnnn. e i... <0.029

SURROGATE PERCENT RECOVERY _ LIMITS

BROMOFLUOROBENZENE | 88 52 - 116

—_—
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' ATI I.D. # 9310-269-3

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/27/93
PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 10/29/93
CLIENT I.D. : MWS e 8' ' DATE ANALYZED : 10/30/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) ' DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT :
COMPOUNDS RESULTS
BENZENE . ....cctieiieeerasennnn e e e e e eee e <0.027
ETHYLBENZENE <0.027
TOLUENE <0.027
TOTAL XYLENES  ...... e e s s e et e e e e <0.027

SURROGATE PERCENT RECOVERY LIMiTS

BROMOFLUOROBENZENE _ ' 80 52 - 116
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ATI I.D. # 9310-269-4

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/28/93
PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 10/29/93
CLIENT I.D. : MW10 @ 8" ) DATE ANALYZED : 10/30/93
SAMPLE MATRIX : SOIL . UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT -

COMPOUNDS RESULTS

BENZENE  ......ccuitiieeenan. ettt <0.038

ETHYLBENZENE <0.038

TOLUENE <0.038

TOTAL XYLENES @ .......ccieennn e <0.038

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE ' » 69 52 - 116
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ATI I.D. # 9310-269-5

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/28/93
PROJECT # : 15659.001. DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 10/29/93
CLIENT I.D. : MW10 @ 50’ DATE ANALYZED : 10/30/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) ' DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT '

COMPOUNDS RESULTS

BENZENE ittt it ittt neseceesssssonenancnnnns <0.035

ETHYLBENZENE <0.035

TOLUENE : <0.035

TOTAL XYLENES e ettt ettt it e <0.035

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 77 52 - 116
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18

ATI I.D. #

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001 ‘

PROJECT NAME : BURNS BROS/BINGO FUEL STOP

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)

: SAMPLE
COMPOUNDS RESULT
BENZENE <0.0250
TOLUENE <0.0250
TOTAL XYLENES ’ . <0.0250

CONTROL LIMITS
BENZENE
TOLUENE
TOTAL XYLENES

SURROGATE RECOVERIES

BROMOFLUOROBENZENE

SPIKE

97

9310-2

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

UNITS

SPIKED
RESULT

0.957
1.02
2.08

DUP.
SPIKED
SAMPLE

115
110
109

SPIKE

69

BLANK
10/29/93
10/29/93

: mg/Kg

DUP.

REC. RPD

N/A N/A

N/A N/A

N/A N/A
RPD
20
20
20

LIMITS

52 - 116
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ATI I.D. # 9310-269

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9310-263-2
PROJECT # : 15659.001 DATE EXTRACTED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 10/29/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX)
DUD. DUD.
, SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.0250 1.00 0.948 95 0.939 94 1
TOLUENE © <0.0250 1.00 0.995 100 0.996 100 O
TOTAL XYLENES <0.0250 2.00 2.02 101 2.02 101 0
_ CONTROL LIMITS % REC. . RPD
BENZENE | | 35 - 113 20
TOLUENE - 43 - 107 20
TOTAL XYLENES ' 46 - 114 20
SURROGATE RECOVERIES . SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 90 , 92 52 - 116
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FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001 :
PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : SOIL

EPA METHOD - : 8015 (MODIFIED)

RESULTS ARE CORRECTED FOR MOISTURE CONTENT

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

~-TERPHENYL

ATI I.D. # 9310-269

DATE SAMPLED : N/A
DATE RECEIVED : N/A

. DATE EXTRACTED : 11/02/93
DATE ANALYZED : 11/02/93
UNITS : mg/Kg

DILUTION FACTOR : 1

RESULTS
<5
c7 - Ci1z2
GASOLINE
<25
Cl2 - C24
DIESEL -
LIMITS

96 .52 - 143
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FUEL HYDROCARBONS
DATA SUMMARY

"CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW7 @ 4.5'

SAMPLE MATRIX : SOIL

"EPA METHOD : 8015 (MODIFIED)

'RESULTS ARE CORRECTED FOR MOISTURE CONTENT

ATI I.D. # 9310-269-1

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
_ HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

-TERPHENYL

DATE SAMPLED 10/26/93
DATE RECEIVED l0/29/93
DATE EXTRACTED 11/02/93
DATE ANALYZED : 11/02/93
UNITS - : mg/Kg
DILUTION FACTOR 1
RESULTS
<7
C7 - Ciz2
GASOLINE
<36 ,
Cl2 - C24
DIESEL

LIMITS
101 52 143
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' ATI I.D. # 9310-269-2

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/27/93
PROJECT # : 15659.001 . DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP  DATE EXTRACTED : 11/02/93
CLIENT I.D. : MWS @ 8.5’ : DATE ANALYZED : 11/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS <6
HYDROCARBON RANGE C7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS <29
HYDROCARBON RANGE C12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

~-TERPHENYL 99 52 - 143
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| ATI I.D. # 9310-269-3

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/27/93
DROJECT # : 15659.001 2 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/02/93
CLIENT I.D. : MW9 @ 8’ DATE ANALYZED :°11/02/93
SAMPLE MATRIX :' SOIL UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) . DILUTION FACTOR : 1
| RESULTS ARE CORRECTED FOR MOISTURE CONTENT
'COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS | <27

_ HYDROCARBON RANGE 12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

-TERPHENYL 101 52 - 143
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ATI I.D. # 9310-269-4

FUEL HYDROCARBONS
DATA SUMMARY -

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/28/93
PROJECT # : 15659.001 DATE RECEIVED : 10/29/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/02/93
CLIENT I.D. : MW10 @ 8’ . | DATE ANALYZED : 11/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD  : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT ’

COMPOUNDS RESULTS

FUEL HYDROCARBONS <8

HYDROCARBON RANGE c7 - C12

HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS <38

HYDROCARBON RANGE Cc12 - C24

HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY ‘ LIMITS

N-TERPHENYL ' 98 52 - 143

e
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FUEL HYDROCARBONS
DATA SUMMARY

CLIENT APPLIED GEOTECHNOLOGY, INC.
PROJECT # 15659.001

PROJECT NAME BURNS BROS/BINGO FUEL STOP
CLIENT I.D. MW10 @ 50° '
SAMPLE MATRIX : SOIL

EPA METHOD 8015 (MODIFIED)

"ESULTS ARE CORRECTED FOR MOISTURE CONTENT

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
~ HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

TERPHENYL

ATTI I.D. # 9310-269-5

DATE SAMPLED 10/28/93
DATE RECEIVED 10/29/93
DATE EXTRACTED 11/02/93
DATE ANALYZED : 11/02/93
UNITS : mg/Kg
DILUTION FACTOR : 1
RESULTS
<7
¢c7 - Ci1z2
GASOLINE
<35
Ci2 - C24
DIESEL

LIMITS
100 ; 52 - 143
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>

ATI I.D. # 9310-269

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # . 15659.001 - DATE EXTRACTED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD . 8015 (MODIFIED)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS | RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL . <25.0 500 511 102 N/A N/A N/A

CONTROL LIMITS & REC. , | )
DIESEL 67 - 135 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 98 ~ N/A 52 - 143

e L
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CLIENT
PROJECT #
PROJECT NAME

SAMPLE MATRIX :

EPA METHOD

27

ATI I.D. #

FUEL HYDROCARBONS
QUALTITY CONTROL DATA

APPLIED GEOTECHNOLOGY, INC.

15659.001

BURNS BROS/BINGO FUEL STOP

SOIL

8015 (MODIFIED)

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

9310-269

COMPOUND

UNITS
DUP.
SPIKED % SPIKED
RESULT REC. RESULT

DIESEL

SAMPLE
SAMPLE DUP.
RESULT
<25.0 <25.0

CONTROL LIMITS

DIESEL

SURROGATE RECOVERIES

O- TERPHENYL

NC = Not Calculable.

SPIKE

101

101 476

% REC.

56 : 137
DUP. SPIKE
93

9310-269-5
11/02/93
11/02/93
: mg/Kg
DUP.
REC. RPD
95 6
RED
20
LIMITS
52 - 143
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CLIENT
PROJECT #
PROJECT NAME

METALS ANALYSIS

: APPLIED GEOTECHNOLOGY, INC.

15659.001
BURNS BROS/BINGO FUEL STOP

ATI I.D. # 9310-269

MATRIX : SOIL

11/05/93

11/09/93
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METALS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001 : )
PROJECT NAME : BURNS BROS/BINGO FUEL STOP
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

ATI I.D. # CLIENT I.D. LEAD
9310-269-1 MW7 @ 4.5’ 3.4
9310-269-2 MWS8 @ 8.5 2.6
9310-269-3 MWO @ 8’ <1.7
9310-269-4 MW10 @ 8’ 2.4
9310-269-5 MW10 @ 50’ 2.4
<1l.5

METHOD BLANK -

ATI I.D. # 9310-269

MATRIX : SOIL

UNITS : mg/Kg
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ATI I.D. # 9310-269

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg

SAMPLE  DUP ’ SPIKED  SPIKE %
ELEMENT ATI I.D. - RESULT  RESULT RPD  RESULT  ADDED  REC
LEAD BLANK <1.5 N/A N/A 43.8 50.0 88
LEAD . 9310-251-14 3.2 3.8 17 57.1 62.5 86

%‘ReCovery = (Spike Sample Result - Sample Result)

RPD (Relative % Difference) = | (Sample Result - Duplicate Result) |

Average Result

{
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ATI I.D. # 9310-269
GENERAL CHEMISTRY ANALYSIS:
CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

MOISTURE o 11/01/93
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ATI I.D. # 9310-269

GENERAL CHEMISTRY ANALYSIS .
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. . MATRIX : SOIL
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP : UNITS : %
ATI I.D. # éLIENT I.D. MOISTURE

9310-265-1 MW7 @ 4.5' 30

9310-269-2 MW8 @ 8.5’ 14

9310-269-3 MWS @ 8’ 7.8

9310-269-4 MW10 @ 8’ 34

9310-269-5 MW10 @ 50° 28
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' ATI I.D. # 9310-269

¢  GENERAL CHEMISTRY ANALYSIS
. QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001 ‘
'PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT  ADDED REC
MOISTURE 9310-265-4 19 18 5 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |

(

‘Average Result
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Continuing Calibration

Sample: DG 490 Channel: ERNIE Filename: REA2BEQR’
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Samples ALKANE Channel: ERNIE ,
Acquireds 81-NOV-93 15:17  Method: F:\BRO2\MAXDATA\ERNIE\FUEL1101
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QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros/Bingo Fuel Stop
Project No.: 15659..001

Applied Geotechnology Inc.

Lab Name: Analytical Technologies, Inc. (ATI) - Reﬁton, WA

. Lab Number: 9311-001

Sample No.: MW12@3.5', MW11@3.5', MW11l@7.5', MW7-10/93, MW8-10/93,
MW9-10/93, MW12-10/93, Rinsate-10/93, TB

Matrix: Water/Soil (MW12@3.5', MW11l@3.5', MW11l@7.5°')

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable for use.

ANALYTICAL METHODS

Parameter Technique
PAH* : HPLC/UV/FLUOR
BETX v GC/PID

TPH® GC/FID

Lead’ : ICAP

Lead AA/GF
Moisture Gravimetric

Sample Rinsate 10/93 was analyzed by EPA 8310,
sample TB was analyzed by EPA 8020 only.

Method

EPA
EPA
EPA
EPA
EPA
CLP

8310
8020
8015
6010
7421
SOW ILMO01.0

EPA 8015M, and EPA 8020;

a - Polycyclic aromatic hydrocarbons.

b - Fuel hydrocarbons, analyzed for gasoline (C; - C;) and diesel (C;; — Cy)
range TPH.

¢ - Analyzed for soil samples.

Page 1 of 4




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:

Lab Name:
Lab Number:
Sample No.:

katrix:
TIMELINESS

Parameter

PAH®

PAR?
BETX®
BETX¢
TPH®

TPH*
Lead®
Lead!
Moisture

Burns Bros/Bingo Fuel Stop

15659.001

Analytical Technologies, Inc. (ATI) - Renton, WA
9311-001 '

MW12@3.5', MW11@3.5', MW11@7.5', MW7-10/93, MW8-10/93,
MW9-10/93, MW12-10/93, Rinsate-10/93, TB

Water/Soil (MW1l2@3.5', MW11l@3.5', MW11l@7.5')

Time Time
Date Date - Date Until Until
Sampled Extracted Analyzed Extraction Analysis

10/28/93° 11/03/93 11/09/93 6 (14) 6 (40)
10/29/93 11/02/93  11/04/93 5 (7) 2 (40)
10/28/93 11/03/93 11/08/93 6 11 (14)
10/29/93 NA 11/04/93 NA 6 (14)
10/28/93 11/02/93 11/03/93 5 6 (14)
10/29/93 11/01/93 11/02/93 3 4 (14)
10/28/93 11/09/93 11/10/93 12 13 (180)
10/29/93 11/03/93 11/04/93 5 6 (180)
10/28/93 NA 11/02/93 NA 5 (NA)

NA - Not applicable.

() - Numbers in parentheses indicate recommended holdlng times in days.

d - BAnalyzed for water samples.

e - Soil samples were collected 10/28 and 29/93; 10/28/93 was used as sample
collection date to verify holding time compliance.

All samples were extracted and analyzed within recommended holding times.

FUEL HYDROCARBON)CHROMATOGRAMS

Gasoline range (C, - C_) TPH were detected in sample MW8-10/93 by EPA 8015N,
and the detections is supported by the sample chromatogram for this method.

FIELD QUALITY CONTROL SAMPLES

Field Duplicates: None collected.

Rinsate:

Page 2 of 4

Sample Rinsate-10/93 was analyzed by EPA 8310, EPA
8015M, and EPA 8020. No analytes were detected at
or above their method reporting limits (MRLs) by
these methods. No carry-over contamination was
identified.




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Matrixs

Trip Blank:

Burns Bros/Bingo Fuel Stop

15659.001

Analytical Technologies, Inc. (ATI) - Renton, WA
9311-001

MW12@3.5', MW11@3.5', MW1l1@7.5', MW7-10/93, MW8-10/93,
MW9-10/93, MW12-10/93, Rinsate-10/93, TB

Water/Soil (MW12@3.5', MW11@3.5', MW1l1l@7.5')

Sample (Trip Blank) was analyzed by -EPA 8020. Analytes
were not detected at or above their MRLs in this sample.
Cross—-contamination was not identified.

LAB QUALITY CONTRbL SAMPLES

Method Blank:

Matrix Spikes:

- Page 3 of 4

No analytes were detected at or above their MRLs in
method blanks for the following methods:

EPA 8310
EPA 8020
EPA 8015M
EPA 7421
EPA 6010

Matrix spike percent recoveries are within acceptance
control limit criteria for EPA 7421 and EPA 6010.

Matrix spike and matrix spike duplicate percent recover-
ies and relative percent differences (RPDs) are within
ATI's control limit criteria for EPA 8020.

EPA 8310: The matrix spike and matrix spike duplicate
associated with water samples had acenaphthylene percent
recoveries of 319 and 321 percent, and benzo(k)-£fluoran-
thene and dibenzo(a,h)anthracene recoveries ranging from
21 to 28 percent, which exceeded ATI's control limit
criteria due to matrix interference. The spiked sample
was not collected from the same site as that of the
associated samples and other QC parameters for this
method are within acceptance criteria. Sample results
are not qualified on this basis.

EPA 8015M: The matrix spike and matrix spike duplicate
associated with water samples had gasoline percent
recoveries of 22 and 58 percent, which exceeded ATI's
lower control limit criteria of 68 percent due to high
concentrations of analytes in the sample. Since other QC
parameters for this method are within acceptance crite-
ria, sample results are not qualified on this basis.




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Matrix:

Duplicates:

Blank Spikes:

Surrogates:

SIGNATURES

Prepared by

Burns Bros/Bingo Fuel Stop

15659.001

Analytical Technologies, Inc. (ATI) - Renton, WA
9311-001

MW12@€3.5', MW11@3.5', MW11@7.5', MW7-10/93, MW8-10/93,
MW9-10/93, MW12-10/93, Rinsate-10/93, TB

Water/Soil (MW12@3.5', MW11l@3.5', MW11@7.5')

Duplicate sample RPDs are within ATI's control limit
criteria for the following methods:

EPA 8015M

EPA 7421

EPA 6010

CLP SOW ILMO1.0

Blank spike percent recoveries are within ATI's control
limit criteria for the following methods:

EPA 8310
EPA 8015M
EPA 7421
EPA 6010

Blank spike and blank spikerduplicate percent recoveries
and RPDs are within ATI's control limit criteria for EPA

8020.

Surrogate spike percent recoveries are all within ATI's
_control limit criteria for the following methods:

EPA 8310
EPA 8020
EPA 8015M

Checked by

Atj/éa/g-—a Dat‘:e /2/0//?3

Kathen int Bdug\/oow pate (x[il 13

Page 4 of 4




)&\,AnolyTiCO|TeChnO|OgieS,Inc. © 560 Naches Avenus, SW., Suite 101, Renfon, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager
ATI I.D. # 9311-001

November 22, 1993

Applied Geotechnology, Inc.
~P.O. Box 3885
Bellevue WA 98009

Attention : Peter Barry

Project Number : 15659.001

Project Name : Burns Brog/Bingo Fuel Stop

Dear Mr. Barry:

un November 1, 1993, Analytical Technologies, Inc. (ATI), received nine
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

The results, sample cross reference, and quality control data are
enclosed. :

Project Manager

VLB/hal/ff

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92121 (619) 458-9444




)! A\. AndlyticalTechnologies,Inc.
| - ATI I.D. # 9311-001

SAMPLE CROSS REFERENCE SHEET -

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATT # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9311-001-1 MW12 @ 3.5’ 10/28/93 ' SOIL
9311-001-2 MW1ll @ 3.5’ 10/29/93 SOIL
9311-001-3 MW1l @ 7.5’ : 10/29/93 SOIL
9311-001-4 MW7-10/93 10/29/93 WATER
9311-001-5 MW8-10/93 10/29/93 WATER
9311-001-6 MW9-10/93 10/29/93 WATER
9311-001-7 MW12-10/93 10/29/93 . WATER
9311-001-8 RINSATE-10/93 10/29/93 WATER
9311-001-9 TB N/A ‘ WATER
----- TOTALS -----

MATRIX # SAMPLES

SOIL 3

WATER 6

The samples from this project will be disposed of in thirty (30) days

from the date of the report. If an extended storage period is required,

please contact our sample control department before the scheduled
"sposal date.




)! AK AndlyticolTechnologies, Inc.
ATI I.D. # 9311-001

ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB
POLYNUCLEAR AROMATIC HYDROCARBONS HPLC/UV/FLUOR- EPA 8310 R
BETX GC/PID . EPA 8020 R
FUEL HYDROCARBONS GC/FID " EPA 8015 MODIFIED R
LEAD | | - AL/GF EPA 7421 R
LEAD ICAP | EPA 6010 R
MOISTURE GRAVIMETRIC CLP SOW ILMO1.0 R

R = ATI - Renton

SD = ATI - San Diego

PHX = . ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins
B = Subcontract




é:k: AnalyticalTechnologies, Inc.
' ATI I.D. # 9311-001

CASE NARRATIVE

CLIENT : APPLIED-GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

___________________________________________________________________________

Five (5) water samples were received by ATI on November 1, 1993, for the
following analysis: EPA method 8310.

The percent recovery for acenaphthylene in the matrix spike/matrix spike
duplicate (MS/MSD) was outside ATI limits due to a nearby peak interfering
with the acenaphthylene peak. The result was flagged with an "F"; out of
limits due to matrix interference.

The percent recoveries for benzo (k) fluoranthene and dibenzo (a,h)anthracene in
the (MS/MSD) were outside ATI limits. The results were flagged with an "F";
out of limits due to matrix interference. The results from the blank spike
(BS) associated with this sample set were within limits.

*11 other corresponding quality assurance and quality control results defined ( k
3 MS/MSD, BS, method blank and surrogate recoveries were within the -
established control limits.
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é AndlyticalTechnologies, Inc.

ATI I.D. # 9311-001

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 : DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/02/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER _ UNITS : ug/L-
ZPA METHOD : 8310 : DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE &t ittt it ieennncnannanns e <0.50
ACENAPHTHYLENE" <1.0
1-METHYLNAPHTHALENE <0.50
2-METHYLNAPHTHALENE ~ ........ e e <0.50
ACENAPHTHENE <0.50
FLUORENE - <0.10
PHENANTHRENE vttt ittt enenevenenneaeaneneens <0.050
ANTHRACENE <0.050
FLUORANTHENE <0.10
DYRENE .. vvvenvnennn e et ee e <0.10
'BENZO (A) ANTHRACENE - <0.10
~"HRYSENE ) . <0.10
INZO (B) FLUORANTHENE .+t eeeveneneannanns ... <0.10
BENZO (K) FLUORANTHENE <0.10
BENZO (A) PYRENE : <0.10
DIBENZO (A, H) ANTHRACENE et <0.20
BENZO (G, H, I) PERYLENE <0.10
INDENO (1,2,3-CD) PYRENE <0.10

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE .. ....tieeeennoneens .. 89 33 - 123




)! g\ AndlyticalTechnologies,inc.

ATI I.D. # 9311-001-4

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93

PROJECT # : 15659.001 ' . 'DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP - DATE EXTRACTED : 11/02/93
CLIENT I.D. : MW7-10/93 ' DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS v RESULTS
NAPHTHALENE ... ittt ittt it iiieteennneeanans <0.47
ACENAPHTHYLENE : <0.94
1-METHYLNAPHTHALENE _ ' <0.47
2-METHYLNAPHTHALENE  .........cittiiieeennnnn <0.47
ACENAPHTHENE <0.47
FLUORENE | <0.094
PHENANTHRENE e <0.047
ANTHRACENE : <0.047
FLUORANTHENE : <0.094
PYRENE ... ..t tiiiieinnneanns et e <0.094
BENZO (A) ANTHRACENE ' : <0.094
“HRYSENE : <0.094

INZO (B) FLUORANTHENE  .......teivennnnnnnnnn <0.094
BENZO (K) FLUORANTHENE : <0.094
BENZO (A) PYRENE <0.094
DIBENZO (A,H)ANTHRACENE  ......ctivtivencennnas <0.19
BENZO (G, H, I) PERYLENE <0.094
INDENO(1,2,3-CD) PYRENE <0.094

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE ...t iiiiiiiieteennanns 82 33 - 123




c)ﬁkAnolyricoITechnologies,lnc.
ATI I.D. # 9311-001-5

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15655.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/02/93
CLIENT I.D. : MW8-10/93 - DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER . UNITS : ug/L
EPA METHOD : 8310 . DILUTION FACTOR : 1
COMPOUNDS RESULTS

NAPHTHALENE @ ...ttt i it cenenacooneononsns 27

ACENAPHTHYLENE ( <0.94

1-METHYLNAPHTHALENE . 5.8
2-METHYLNAPHTHALENE @ .. ... ..t eeeeceesnnnn 4.7

ACENAPHTHENE : <0.47

FLUORENE <0.094

PHENANTHRENE T e <0.047.

ANTHRACENE <0.047

FLUORANTHENE <0.094

PYRENE ...ttt iiiiieeeneeonasasncnscoanncns <0.094

BENZO (A) ANTHRACENE <0.094

THRYSENE - <0.094
© INZO(B) FLUORANTHENE ...t teeneneonnoansans <0.094

BENZO (K) FLUORANTHENE ' <0.094

BENZO (A) PYRENE . 7 <0.094
DIBENZO (A,H) ANTHRACENE  .....c.ccceiecroaanns <0.19

BENZO (G, H, I) PERYLENE o <0.094

INDENO(1,2,3-CD) PYRENE <0.094

SURROGATE PERCENT RECOVERY , - LIMITS

2-CHLOROANTHRACENE  .....ccv0eeeen ee e 59 33 - 123 .




A AnalyticcliTechnologies, inc.
ATI I.D. # 9311-001-6

DPOLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
’ DATA SUMMARY ‘

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP - DATE EXTRACTED : 11/02/93
CLIENT I.D. : MW9-10/93 DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8310 _ ’ DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE @ .. ..t ittt it ieieaeecoonassconnnn <0.47
ACENAPHTHYLENE <0.94
© 1-METHYLNAPHTHALENE <0.47

2-METHYLNAPHTHALENE . ..... et iteeenns <0.47
ACENAPHTHENE ' <0.47
FLUORENE <0.094
PHENANTHRENE et ettt et <0.047
ANTHRACENE ' <0.047
FLUORANTHENE ' <0.094
PYRENE .. it iiitiii ittt ancnancnnoeas <0.094
BENZO (A) ANTHRACENE , <0.094

“HRYSENE <0.094

ANZO (B) FLUORANTHENE  .........ccceenn. e <0.094
BENZO (K) FLUORANTHENE <0.094
BENZO (A) PYRENE <0.094
DIBENZO (A, H)ANTHRACENE .. ... iieereennnonnnn <0.19
BENZO (G, H, I) PERYLENE - <0.094
INDENO(1,2,3-CD) PYRENE <0.094

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE @ .. .. ieeeevecoocooscssonns 75 33 - 123




é AnolyficqlTechnologies;lnc.

ATI I.D. # 9311-001-7

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

APPLIED GEOTECHNOLOGY, INC.

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

10/29/93
11/01/93
11/02/93
11/04/93
ug/L

1

CLIENT

PROJECT # 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW12-10/93 '

SAMPLE MATRIX : WATER

EPA METHOD - : 8310

COMPOUNDS

NAPHTHALENE ...ttt ittt it teeceeoneaneranns
ACENAPHTHYLENE

1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE  ..... ...t ieieiiennnnnn
" ACENAPHTHENE

FLUORENE

PHENANTHRENE = & vvvvnennennenennanns e
ANTHRACENE
FLUORANTHENE

PYRENE

BENZO (A) ANTHRACENE

' "HRYSENE

ANZO (B) FLUORANTHENE . ... ...t ettternnoncnnn
BENZO (K) FLUORANTHENE ‘
BENZO (A) PYRENE
DIBENZO(A,H)ANTHRACENE ...ttt ennnnnns

BENZO (G, H

, I) PERYLENE

INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2 - CHLOROANTHRACENE e e ettt e

<0.47
<0.94
<0.47
<0.47
<0.47
<0.094
<0.047
<0.047
<0.094
<0.094
<0.094
<0.094
<0.094
<0.09%4
<0.094
<0.19
<0.094
<0.094

LIMITS

56 : 33

- 123




& AndlyticalTechnologies,inc.

CLIENT
PROJECT #

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

: APPLIED GEOTECHNOLOGY, INC.
15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP

CLIENT I.D. : RINSATE-10/93

- SAMPLE MATRIX : WATER

EPA METHOD : 8310

COMPOUNDS

NAPHTHALENE . ...ttt oessonsan
ACENAPHTHYLENE

* 1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE @ ... ...ttt tnccaocnnsns
ACENAPHTHENE

FLUORENE

PHENANTHRENE .. ..ttt iiiiieoenoneceonnnns
ANTHRACENE
FLUORANTHENE

PYRENE

....................................

BENZO (A) ANTHRACENE

"HRYSENE

INZO (B) FLUORANTHENE ..t ivieenenecnsacncnns
BENZO (K) FLUORANTHENE
BENZO (A) PYRENE
DIBENZO (A, H) ANTHRACENE e et i,
BENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

SURROGATE PERCENT RECOVERY

2 - CHLOROANTHRACENE ettt seeee et

ATI I.D. # 9311-001-8

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS
DILUTION FACTOR

<0.
<0.
<0.
.47
.47,
.094
<0.
<0.
<0.
<0.
<0.
<0.
<0.
- <0
<0.
<0.
<0.
<0.

<0
<0
<0

47
94
47

047
047
094
094

094

094
094

.094

094
19
094

094

10/29/93
11/01/93
11/02/93
11/04/93
ug/L

1

LIMITS

33

123
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ATI I.D. # 9311-001

POLYNUCLEAR AROMATIC HYDROCARBON. ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED  : 11/04/93
SAMPLE MATRIX : WATER : : UNITS : ug/L
EPA METHOD .t 8310
R R e TR
: DUP. DUP.
_ SAMPLE SPIKE SPIKED % ~ SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE , <1.00 20.0 14.4 72 N/A N/A N/A
PHENANTHRENE <0.0500 2.00 1.52 76 N/A N/A N/A
PYRENE <0.100 2.00 1.70 85 N/A N/A N/A
BENZO (K) FLUORANTHENE <0.100 2.00 1.66 83 N/A N/A N/A
DIBENZO (A, H) ANTHRACENE ~ <0.200. 2.00 2.10 105 N/A N/A N/A
CONTROL LIMITS : ' % REC. RPD
ACENAPHTHYLENE 32 - 131 32
PHENANTHRENE : 58 - 120 : 30
- PYRENE 50 - 120 _ 30
ANZO (K) FLUORANTHENE _ 50 - 120 29
DIBENZO (A, H) ANTHRACENE 56 - 129~ 26
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 -CHLOROANTHRACENE ‘86 N/A 33 - 123
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)! !k. AndlyticalTechnologies,Inc.
| ATI I.D. # 9311-001

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9310-279-4
PROJECT # : 15659.001 DATE EXTRACTED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8310 :
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.980 19.6 60.6 319F 61.0 321F 1
PHENANTHRENE '0.0990 1.96, 1.32 64 1.29 63 2
PYRENE <0.0980 1.96 0.929 49 0.829 44 11
BENZO (K) FLUORANTHENE . <0.0980 1.96 0.537 28F 0.430 23F 22
DIBENZO (A, H) ANTHRACENE <0.196 '1.96 0.502 26F 0.408 21F 21
CONTROL LIMITS % REC. RPD

ACENAPHTHYLENE 31 - 127 32
PHENANTHRENE 31 - 143 30
"YRENE ’ ‘ 37 - 140 30

iANZO (K) FLUORANTHENE 39 - 131 29
DIBENZO (A, H) ANTHRACENE 31 - 142 26

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 - CHLOROANTHRACENE 45 40 33 - 123

F = Out of limits due to matrix interference.
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)! A\, AndlyticalTechnologies,inc.

ATI I.D. # 9311-001

CASE NARRATIVE

CLIENT | : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

Three (3) soil samples were received by ATI on November 1, 1993, for the
following analysis: EPA method 8310.

All corresponding quality assurance and quality control results defined as
matrix spike/matrix spike duplicate (MS/MSD), blank spike (BS), method blank
and surrogate recoveries were within the established control limits.
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POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS

DATA SUMMARY

CLIENT APPLIED GEOTECHNOLOGY, INC.
ROJECT # 15659.001

PROJECT NAME BURNS BROS/BINGO FUEL STOP
CLIENT I.D. METHOD BLANK

SAMPLE MATRIX SOIL

ZPA METHOD 8310

RESULTS ARE CORRECTED FOR MOISTURE CONTENT

NAPHTHALENE
ACENAPHTHYLENE
1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHENE
FLUORENE
2HENANTHRENE
ANTHRACENE
FLUORANTHENE
PYRENE
BENZO (A) ANTHRACENE
THRYSENE _

INZO (B) FLUORANTHENE
3ENZO (K) FLUORANTHENE
3ENZO (A) PYRENE

ooooooo

ooooooooooooo

DIBENZO (A, H) ANTHRACENE

3ENZO (G, H, I) PERYLENE
INDENO(1,2,3-CD) PYRENE

.......................

ooooooooooooooooooooooo

....................

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE .

.......................

ATT I.D. # 9311-001

DATE SAMPLED

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS |
DILUTION FACTOR

<0.
.17

<0

<0.
<0.
<0.
<0.
<0.
<0.
.017
<0.
<0.
.017
<0.
.017

<0

<0

<0.
.034
. <0.
<0.

<0

083

17
17
17
017
0083
0083

017
017

017

017

017
017

N/A

N/A

11/03/93 ?
11/08/93
mg/Kg

1

LIMITS : (

25

134 1
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ATI I.D. # 9311-001-1

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/28/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : MW12 @ 3.5’ DATE ANALYZED : 11/09/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8310 ' DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS '
NAPHTHALENE = . ...ttt ceontneencscnacneansnnns <0.10
-ACENAPHTHYLENE <0.21
1-METHYLNAPHTHALENE . <0.21
2-METHYLNAPHTHALENE  .......ccceicceeoccencns <0.21
ACENAPHTHENE <0.21
FLUORENE ‘ <0.021
PHENANTHRENE ... .t iieeeereoocoasancnsonnes <0.010
ANTHRACENE ' ‘ s <0.010
FLUORANTHENE <0.021
PYRENE ...ttt tinteaneennnsoesassnsscooess <0.021
'BENZO (A) ANTHRACENE <0.021
"HRYSENE _ <0.021

INZO (B) FLUORANTHENE .......... et e <0.021
BENZO (K) FLUORANTHENE <0.021
BENZO (A) PYRENE <0.021
DIBENZO(A,H)ANTHRACENE .......c.ccevvennnnns <0.043
BENZO (G,H, I) PERYLENE : _ <0.021
INDENO(1,2,3-CD) PYRENE <0.021

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE .. ...c.cceeeroonssnnoosnn 85 : 25 - 134
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ATI I.D. # 9311-001-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP- DATE EXTRACTED : 11/03/93
CLIENT I.D. : MW1l @ 3.5' DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL ' UNITS : mg/Kg
EPA METHOD : 8310 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
NAPHTHALENE ...ttt et iieneenneeanconncnanns <0.10
ACENAPHTHYLENE o <0.21
1-METHYLNAPHTHALENE <0.21
2-METHYLNAPHTHALENE . ...ttt eeennannns <0.21
ACENAPHTHENE <0.21
FLUORENE <0.021
PHENANTHRENE  .......cc.itiiiiiiiiiiennnn. <0.010
ANTHRACENE <0.010
FLUORANTHENE <0.021
PYRENE i it ittt teetesncsonecnnsnsnoesaassas <0.021
BENZO (A )ANTHRACENE . <0.021
“HRYSENE . ' <0.021

INZO(B) FLUORANTHENE ... ...t iieternnennnnn <0.021
BENZO (K) FLUORANTHENE ‘ ' <0.021
BENZO (A) PYRENE <0.021
DIBENZO(A,H)ANTHRACENE .......ccvtiueeenn. <0.043
BENZO (G,H, I) PERYLENE <0.021
INDENO (1,2, 3-CD) PYRENE <0.021

SURROGATE PERCENT RECOVERY LIMITS

2-CHLOROANTHRACENE . ...ttt eeennoeaanoncesos 84 25 - 134

———




16

)&\ AndlyticclTechnologies, inc.

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI I.D. # 9311-001-3

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS |
DILUTION FACTOR

10/29/93
11/01/93
11/03/93
11/09/93
mg/Kg

1

CLIENT I.D. : MW1l1 @ 7.57

SAMPLE MATRIX : SOIL

EPA METHOD : 8310

RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS

NAPHTHALENE ......... ettt e
ACENAPHTHYLENE

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE ........ 7........;....

ACENAPHTHENE
FLUORENE

PHENANTHRENE & ittt i it teeetesneeneenaens

ANTHRACENE
FLUORANTHENE

PYRENE .. ittt iii it iiietnneareanesas
.BENZO (A) ANTHRACENE
JTHRYSENE : :

.NZO (B) FLUORANTHENE  ..........c.c0ivuenen.

BENZO (K) FLUORANTHENE

BENZO (A) PYRENE

DIBENZO(A,H)ANTHRACENE ......ccceeunneenn

BENZO (G,H, I) PERYLENE
INDENO(1,2,3-CD)PYRENE

SURROGATE PERCENT RECOVERY

2-CHLOROANTHRACENE . ....cttiieeeennnnnns

<0
<0
<0
<0

<0
<0.
<0.
<0.
.022

<0.
.022

<0

<0

<0.
<0.
<0.
<0.
<0.
<0.
<0.

.11
.22
.22
.22
.22

022
011
011

022

022
022
022
022
043
022
022

LIMITS

25

- 134
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Z‘_}g AnalyticalTechnologies, Inc.
ATI I.D. # 09311-001

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 11/03/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL ' UNITS : mg/Kg
EPA METHOD : 8310 :
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE : <0.170 3.33 2.49 - 75 N/A N/A N/A
PHENANTHRENE ~ <0.00833 0.333 0.256 77 N/A N/A N/A
PYRENE <0.0170 0.333 0.276 83 N/A N/A N/A
BENZO (K) FLUORANTHENE <0.0170 0.333 0.275 83 N/A N/A N/A
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.280 84 N/A N/A N/A
CONTROL LIMITS ‘ % REC. RPD
ACENAPHTHYLENE _ 48 - 145 20
. PHENANTHRENE _ ' 47 - 137 35
PYRENE 59 - 122 34
JNZO (K) FLUORANTHENE 50 - 126 - 34
DIBENZO (A, H) ANTHRACENE , 54 - 138 33
SURROGATE RECOVERIES SPIKE ~ DUP. SPIKE LIMITS

2 - CHLOROANTHRACENE : : 81 N/A 25 - 134
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& AndlyticalTechnologies,inc.

ATI I.D. # 9311-001

POLYNUCLEAR AROMATIC- HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9311-001-2
PROJECT # : 15659.001 DATE EXTRACTED :-11/03/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL . UNITS : mg/Kg
EPA METHOD  : 8310
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED. RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE <0.170  3.33 2.46 74 2.26 68 8
PHENANTHRENE <0.00833 0.333 0.265 80 0.254 76 4
PYRENE | ' <0.0170 0.333 0.288 86 0.280 84 3
BENZO(K) FLUORANTHENE <0.0170 0.333 0.285 86 0.276 83 3
DIBENZO (A, H) ANTHRACENE <0.0340 0.333 0.285 86 0.281 84 1
CONTROL LIMITS % REC. RPD
ACENAPHTHYLENE _ 50 - 136 20
PHENANTHRENE 14 - 162 35
DYRENE ' 25 - 143 34
" INZO (K) FLUORANTHENE 36 - 143 34
DIBENZO (A, H) ANTHRACENE 34 - 152 33
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

2 -CHLOROANTHRACENE 82 80 25 - 134




1%
2&\AnolyﬁcoITechnologies,lhc.
ATI I.D. # 95311-001

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC.  DATE SAMPLED . N/A
PROJECT # : 15659.001 ' DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/03/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD . 8020 (BETX) DILUTION FACTOR : 1
COMPO RESULT
BENZENE  ........ e e <0.5
ETHYLBENZENE .~ <0.5
TOLUENE _— <0.5
TOTAL XYLENES  +evvuueeennnnns S S <0.5

SURROGATE PERCENT RECOVERY | LIMITS

BROMOFLUOROBENZENE ' 111 76 - 120
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)!!\: AndlyticalTechnologies, Inc.

ATI I.D. # 9311-001

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

CLIENT APPLIED GEOTECHNOLOGY, INC. | DATE SAMPLED : N/A
PROJECT # 15659.001 DATE RECEIVED N/A
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE EXTRACTED N/A
_CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/05/93
SAMPLE MATRIX : WATER UNITS - : ug/L
EPA METHOD 8020 (BETX) DILUTION FACTOR 1
COMPOUND RESULT
BENZENE & ittt ittt et daneeaoonanaannnseseans <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES P g <0.5

/SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE 112 76 - 120
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é AnalyticalTechnologies,i~c.
ATI I.D. # 9311-001

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT © : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/28/93

PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW7-10/93 : DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) : DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE  ...vvvvnevnnnn. e <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES & vtieteennnnenenanannennenns <0.5

SURROGATE PERCENT RECOVERY - LIMITS

BROMOFLUOROBENZENE 113 76 - 120
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)! Ak. AnquﬂcleechnoIogies,:n_c.
ATI I.D. # 9311-001-5

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

"CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93

PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. . MW8-10/93 DATE ANALYZED : 11/03/93
SAMPLE MATRIX : WATER ~ UNITS : ug/L
EPA METHOD : 8020 (BETX) ' _ DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE v v eveunennns e e e 2800 D6
ETHYLBENZENE 4100 D6
TOLUENE : 79
TOTAL XYLENES v v oo veeoeeee e eeeeeeeeeaenenn 950 D6

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE 102 : 76 - 120

5 = Value from a 50 fold diluted analysis.
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c)éAnolyticoITechnoIogies,Inc.
ATI I.D. # 9311-001-6

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93

PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW9-10/93 DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER " UNITS ~: ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

CBENZENE  «eeeeemmaaeineinnnneeannnaanaeens <0.5
ETHYLBENZENE <0.5
TOLUENE | <0.5
TOTAL XYLENES ~ cuuurvervinrnrennnnnanannnnns <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE : 111 76 - 120
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é AnadlyticalTechnologies,inc.
ATI I.D. # 9311-001-7

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. - DATE SAMPLED : 10/29/93

PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUZL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW12-10/93 . DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) . DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE ........ Pt <0.5
ETHYLBENZENE ‘ <0.5
TOLUENE ' ‘ <0.5
TOTAL XYLENES ....... @ttt tee et <0.5

SURROGATE PERCENT RECOVERY ‘ LIMITS

BROMOFLUOROBENZENE ‘ 112 ' 76 - 120
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)&\,AnolyticolTechnologies,lnc.
ATT I.D. # 9311-001-8

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15659.001 DATE RECEIVED . 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D.- : RINSATE-10/93 DATE ANALYZED . 11/04/93
SAMPLE MATRIX : WATER UNITS : ug/L
- EPA METHOD : 8020 .(BETX) , DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE 4 et teeeeeeeeeeannns e e e, <0.5

ETHYLBENZENE ‘ <0.5

TOLUENE o <0.5

TOTAL XYLENES vt ittt et et teeeeeensneneennenn. <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE - 112 76 - 120
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)! A\, AndlyticalTechnologies, Inc.

ATTI I.D. # 9311-001-9

VOLATILE ORGANIC. ANALYSIS

DATA SUMMARY

APPLIED GEOTECHNOLOGY, INC.

CLIENT DATE SAMPLED : N/A
PROJECT # , 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. TB DATE ANALYZED 11/04/93
SAMPLE MATRIX WATER UNITS . ug/L
EPA METHCD 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE ...t iiiiiiiiittinenraonansaasonenns <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES I T T <0.5

¢~ 'SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 110 76 - 120
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: )! AK. AnalyticalTechnologies,Inc.
ATI I.D. # 9311-001

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT . : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK ‘
PROJECT # : 15659.001 ' DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/03/93
EPA METHOD : 8020 (BETX) UNITS . : ug/L

SAMPLE MATRIX : WATER

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

* COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.5 20.0 19.1 96 18.6 93 3
TOLUENE <0.5 20.0 21.0 105 20.0 100 5
TOTAL XYLENES <0.5 40.0 42 .4 106 40.5 101 5

CONTROL LIMITS : % REC. RPD
BENZENE 80 - 111. 20
TOLUENE 78 - 111 ' 20
TOTAL XYLENES _ 80 - 114 120

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 110 111 76 - 120
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)! !k, AndlyticalTechnologies, inc.

ATI I.D. # 9311-001

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # 15659.001 - DATE EXTRACTED : N/A
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/05/93
EPA METHOD 8020 (BETX) UNITS : ug/L
SAMPLE MATRIX WATER
' DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOQUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.5 20.0 18.5 93 18.5 93 0
TOLUENE <0.5 20.0 20.0 100 20.1 101 0
TOTAL XYLENES <0.5 40.0 41.0 102 40.7 102 1
CONTROL LIMITS : % REC. ‘RPD
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20
SURROGATE RECOVERIES SPIKE ' DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 112 109 76 - 120
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)! A\, AndlyticalTechnologies,Inc.
ATI I.D. # 9311-001

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9310-284-4

PROJECT # : 15659.001 DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/03/93
EPA METHOD : 8020 (BETX) UNITS : ug/L

SAMPLE MATRIX : WATER

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE  <0.5 20.0 18.6 93  18.7 94 1
TOLUENE ' <0.5 20.0 19.9 100 19.6 98 2
TOTAL XYLENES <0.5 40.0 41.5 104  40.3 101 3
CONTROL LIMITS $ REC. RPD
BENZENE 77 - 112 . 20
TOLUENE .72 - 113 20
TOTAL XYLENES 80 - 110 20
SURROGATE RECOVERIES " SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 111 113 76 - 120
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)! A\, AnadlyticalTechnologies,inc. :
ATI I.D. # 9311-001

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED - : N/A
PROJECT # : 15659.001 _ DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/04/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS
UBENZENE «eeeeeveucnnnnnnnnnnnnnneeeeneeeens <0.025

ETHYLBENZENE <0.025

TOLUENE <0.025

TOTAL XYLENES  .....cnveoe.. PP <0.025

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 98 52 - 116
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é AnalyticalTechnologies, inc.
ATI I.D. # 9311-001-1

VOLATILE ORGANICS ANALYSIS"
DATA SUMMARY

CLIENT ' : APPLIED GEOTECHNOLOGY, INC." DATE SAMPLED : 10/28/93

PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. - : MWl12 @ 3.5’ DATE ANALYZED : 11/04/93
SAMPLE MATRIX : SOIL : UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE  ...........c00.... e e e <0.031

ETHYLBENZENE <0.031

TOLUENE <0.031

TOTAL XYLENES ........... et e e e et <0.031

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 88 52 - 116
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c)ﬁk AnalyticalTechnologies, Inc.
ATI I.D. # 9311-001-2

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

~

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93

PROJECT # : 15659.001 . DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : MWil @ 3.5’ DATE ANALYZED : 11/08/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT :
COMPOUNDS RESULTS
BENZENE oo veevenenennnns s <0.031
ETHYLBENZENE _ <0.031
TOLUENE ' <0.031
TOTAL XYLENES & o voesoeemeeeeeeeenennens <0.031

SURROGATE PERCENT RECOVERY a LIMITS

BROMOFLUOROBENZENE ' 88 52 - 116
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)ﬁ A\. AndlyticalTechnologies, Inc.
ATI I.D. # 9311-001-3

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC.  DATE SAMPLED . 10/29/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/03/93
CLIENT I.D. : MWll @ 7.5’ DATE ANALYZED : 11/05/93
SAMPLE MATRIX : SOTIL  UNITS . mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT - .
COMPOUNDS RESULTS
BENZENE  +voevmeeennnnn, e <0.032
ETHYLBENZENE <0.032
TOLUENE , <0.032
TOTAL XYLENES  +vooevmeeeeeeeeeennns e <0.032-

' SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE , 94 52 - 116
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2&\ AnalyticaiTechnologies,Inc.
ATI I.D. # 9311-001

VOLATILE ORGANICS ANALYSIS
-QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # :  BLANK
PROJECT # : 15659.001 DATE EXTRACTED : 11/03/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/04/93
SAMPLE MATRIX : SOIL ' UNITS : mg/Kg
EPA METHOD : 8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE ' <0.0250 1.00 0.980 98 0.993 99 1
TOLUENE , <0.0250 1.00 1.03 103 1.05 105 2
TOTAL XYLENES : <0.0250 2.00 2.12 - 106 - 2.18 109" 3

CONTROL LIMITS : % REC. RPD
BENZENE 63 - 115 20
TOLUENE 75 - 110 20
TOTAL XYLENES _ 79 - 109 20

SURROGATE RECOVERIES ~SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 99 102 52 - 116
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ATI I.D. # 9311-001

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT - : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9310-282-2

PROJECT # : 15659.001 DATE EXTRACTED : 11/03/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/04/93
SAMPLE MATRIX : SOIL ‘ . UNITS : mg/Kg
EPA METHOD : 8020 (BETX) :
DUP. DUP.
» SAMPLE SPIKE SPIKED % SPIKED % :
COMPOUNDS : RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.0250 1.00 0.959 96 0.968 97 1
TOLUENE _ ~ <0.0250 1.00 1.03 103 1.04 104 i
TOTAL XYLENES 0.0480 2.00 2.14 105 2.18 107 2
CONTROL LIMITS % REC. RPD
BENZENE : ' 35 - 113 20
TOLUENE : 43 - 107 20
TOTAL XYLENES ' 46 - 114 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE ' ' 99 95 52 - 115
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)! AK AnalyticalTechnologies, Inc.
"ATI I.D. # 9311-001

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT ' : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/01/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/01/93
SAMPLE MATRIX : WATER UNITS : : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS \ T <l
HYDROCARBON RANGE ‘ C7 - Ci2
HYDROCARBON QUANTITATION USING GASOLINE \
FUEL HYDROCARBONS _ <1 -
HYDROCARBON RANGE R Ci2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

;N-TERPHENYL : 115 68 - 144
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)! A\, AndlyticalTechnologies, Inc.

FUEL HYDROCARBONS
DATA SUMMARY

ATT I.D. # 931

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

1-001-4

10/29/93

11/01/93

11/01/93

11/02/93
: mg/L

1

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # - : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW7-10/93

SAMPLE MATRIX : WATER

EPA METHOD : 8015 (MODIFIED)

COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

N-TERPHENYL

RESULT

<1l

c7 - C12

GASOLINE

<1l

Cl2 - C24
DIESEL

113

LIMITS

68 - 144 (

—
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é AnalyticalTechnologies,Inc.
ATI I.D. # 9311-001-5

FUEL HYDROCARBONS
-DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15659.001 : DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/01/93
CLIENT I.D. : MW8-10/93 " - DATE ANALYZED : 11/02/93
SAMPLE MATRIX : WATER UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) . DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS , 3

HYDROCARBON RANGE ' Cc7 - C12

HYDROCARBON QUANTITATION USING GASOLINE
. FUEL HYDROCARBONS P |

HYDROCARBON RANGE C12 - C24

HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY ‘ LIMITS -

) “-TERPHENYL. 114 68 - 144
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):\ !\. AndlyticalTechnologies,Inc.

FUEL HYDROCARBONS
~DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW9-10/93

SAMPLE MATRIX : WATER

EPA METHOD : 8015 (MODIFIED)

COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

~-TERPHENYL

ATT I.D. # 931

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS ' '

DILUTION FACTOR :

RESULT

<1l .

c7 - Ci2

GASOLINE

<1l

C1i2 - C24
. DIESEL

112

1-001-6

10/29/93
11/01/93
11/01/93
: 11/02/93
: mg/L

LIMITS

68 - 144
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)! !\ AnalyticalTechnologies, inc.

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW12-10/93

SAMPLE MATRIX : WATER

EPA METHOD : 8015 (MODIFIED)

COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

. "-TERPHENYL

ATI I.D. # 9311-001-7

DATE SAMPLED . 10/29/93

DATE RECEIVED : 11/01/93
DATE EXTRACTED : 11/01/93
DATE ANALYZED : 11/02/93
UNITS : mg/L

DILUTION FACTOR : 1

RESULT
<1
Cc7 - Ci12
GASOLINE
<1l
Cl2 - C24
DIESEL
LIMITS
112 68 - 144
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ATI I.D. # 9311-001-8

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.. DATE SAMPLED :10/29/93

PROJECT # : 15659.001 7 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/01/93
CLIENT I.D. ~: RINSATE-10/93 : DATE ANALYZED : 11/02/93
SAMPLE MATRIX : WATER UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) _ DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS | <1
HYDROCARBON RANGE - c7 - Ci2
HYDROCARBON QUANTITATION USING : GASOLINE
FUEL HYDROCARBONS : <1
HYDROCAREON RANGE Cliz2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

N-TERPHENYL 112 68 - 144
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)! AK. AndlyticalTechnologies, Inc.
ATI I.D. # 9311-001

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLI=NT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # + BLANK

PRCJECT # : 15659.001 DATE EXTRACTED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/01/93
EPA METHOD : 8015 (MODIFIED) " UNITS : mg/L

SAMPLE MATRIX : WATER

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED % :
COMPOUND : RESULT ADDED RESULT REC. RESULT REC. RPD
GASOLINE : <1.0 50.0 40.4 81 N/A N/A N/A
CONTROL LIMITS % REC. RPD
GASOLINE - 52 - 124 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 116 N/A 68 - 144
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' éAnolytichTechnoIogies,Inc.

.
ATI I.D. # 9311-001

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9310-271-1
PROJECT # : 15659.001 DATE EXTRACTED : 11/01/93
PROJECT NAME - : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/02/93
EPA METHOD : 8015 (MODIFIED) UNITS : mg/L

SAMPLE MATRIX : WATER

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
GASOLINE 327" 307 6 50.0 338 22G 298 586G 13
CONTROL LIMITS % REC. RPC
GASOLINE . 64 - 118 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 122 123 68 - 144

G = Out of limits due to high levels of target analytes in sample.

————
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ATTI I.D. # 9311-001

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP - DATE EXTRACTED : 11/02/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/02/93
SAMPLE MATRIX : SOIL ' UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS . <5

HYDROCARBON RANGE C7 - Ci2

HYDROCARBON QUANTITATION USING GASOLINE
. FUEL HYDROCARBONS ' <25

HYDROCARBON RANGE ' - Cl2 - C24

HYDROCARBCON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY _ LIMITS

~ N-TERPHENYL - | 96 52 - 143
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ATI I.D. # 9311-001-1

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. ~ DATE SAMPLED  : 10/28/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP -~ DATE EXTRACTED : 11/02/93
CLIENT I.D. : MW12 @ 3.5’ DATE ANALYZED  : 11/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD  : 8015 (MODIFIED) | DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS <6
HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS | | ' <31
HYDROCARBON RANGE o c12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY . LIMITS

N -TERPHENYL 97 ' 52 - 143
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ATI I.D. # . 9311-001-2

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/02/93
CLTENT I.D. : MW1l @ 3.5’ DATE ANALYZED : 11/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD . 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS , <6
HYDROCARBON RANGE ‘ Cc7 - C12
HYDROCARBON QUANTITATION USING , ~ GASOLINE
FUEL HYDROCARBONS <31
HYDROCARBON RANGE C12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY . LIMITS

. N-TERPHENYL ' 110 52 - 143
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ATT I.D. # 9311-001-3

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 10/29/93
PROJECT # : 15659.001 DATE RECEIVED : 11/01/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/02/93
CLIENT I.D.  : MWil @ 7.5’ ' DATE ANALYZED : 11/03/93
SAMPLE MATRIX : SOIL UNITS ° : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS : <6
HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS : ' <32
HYDROCARBON RANGE c12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY : LIMITS

M- TERPHENYL 7 | 102 © 52 - 143
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& AndlyticalTechnologies, inc.

ATI I.D. # ©9311-001

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
- PROJECT # : 15659.001 _ DATE EXTRACTED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/02/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
ZEPA METHOD : 8015 (MODIFIED) )
: DUP DUP
: - SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL <25.0 500 511 102 N/A N/A N/A
CONTROL LIMITS , % REC. RPD
DIESEL : _ 67 - 135 20
SURROGATE RECOVERIES SPIKEV DUP. SPIKE . LIMITS

O-TERPHENYL C 98 N/A 52 - 143
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). !\ AnalyticalTechnologies, Inc.

ATI I.D. # 9311-001

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC.  SAMPLE I.D. # : 9310-269-5

 PROJECT # : 15659.001 DATE EXTRACTED : 11/02/93

PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/02/93

SAMPLE MATRIX : SOIL - UNITS : mg/Kg

EPA METHOD  : 8015 (MODIFIED) | .

SAMPLE , DUP.  DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RED

DIESEL <25.0 <25.0 NC 500 505 101 476 95 6
CONTROL LIMITS - % REC. RED

DIESEL 56 - 137 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

0- TERPHENYL 101 93 52 - 143

NC = Not Calculable.
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ATI I.D. # 9311-001
METALS ANALYSIS

CLIENT : : APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

LEAD ' 11/03/93 ' 11/04/93
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)!!K. AndlyticolTechnologies,inc.
ATI I.D. # 9311-001

METALS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER
PROJECT # : 15659.001 | :
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/L
ATI I.D. # CLIENT I.D. LEAD

9311-001-4 MW7-10/93 <0.0030

9311-001-5 MW8-10/93 <0.0030

9311-001-6 MW9-10/93 <0.0030

9311-001-7 MW12-10/93 <0.0030

9311-001-8 RINSATE-10/93 <0.0030

METHOD BLANK - , <0.0030
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c)ﬁkAnczlyﬂcqlTechnologies,lnc.

ATI I.D. # 9311-001

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX WATER
PROJECT # : 15659.001 '
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS mg/L

SAMPLE DUP SPIKED SPIKE
ELEMENT ATT I.D. : RESULT RESULT RPD - RESULT ADDED
LEAD BLANK <0.0030 N/A N/A° 0.0274 0.0250
LEAD 9311-020-1 0.0037 0.0037 0 0.0347 0.0250
¥ Recovery = (Spike Sample Result - Sample Result)

e x 100
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |
R x 100

Average Result




53
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" ATI I.D. # 9311-001
METALS ANALYSIS
CLIENT .+ APPLIED GEOTECHNOLOGY, INC. - MATRIX : SOIL

PROJECT # .+ 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

LEAD 11/09/93 11/10/93
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ég AnalyticolTechnologies, Inc.

ATI I.D. # 9311-001

METALS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg
RESULTS ARE CORRECTED FOR MOISTURE CONTENT :

ATI I.D. # CLIENT I.D. LEAD

9311-001-1 MW12 @ 3.5’ 3.0

9311-001-2 MW1l @ 3.5’ 3.8

9311-001-3 MW1l @ 7.5’ 3.6

METHOD BLANK - <l1.5
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)ﬁ Ak. AnalyticalTechnologies, Inc.
| ATI I.D. # 9311-001

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001 :

PROJECT NAME . : BURNS BROS/BINGO FUEL STOP UNITS : mg/Kg
SAMPLE DUP SPIKED SPIKE %

ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC

LEAD BLANK <1l.5 N/A N/A 45.2 50.0 S0

LEAD 9311-232-29 14 11 24 66.7 61.8 85

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |

Average Result
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c)$KAnolyﬁcolTechnologies,lnc.
ATI I.D. # 9311-OQl
GENERAL CHEMISTRY ANALYSIS>

CLIENT - : APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001 _
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

MOISTURE 11/02/93
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);ék. AndlyticalTechnologies, nc.

ATI I.D. # 9311-001

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY '

CLIENT . APPLIED GEOTECHNOLOGY, INC. | MATRIX : SOIL ,
PROJECT # - : 15659.001 » 1
PROJECT NAME ~: BURNS BROS/BINGO FUEL STOP UNITS : %

ATI I.D. # CLIENT I.D. MOISTURE \
9311-001-1 MW12 @ 3.5’ 20 | }
9311-001-2 MA1l @ 3.5’ 20 |
5311-001-3 MA1l @ 7.5’ 21
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é AnalyticalTechnologies,inc.
ATI I.D. # 9311-001

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT ~+ APPLIED GEOTECHNOLOGY, INC. MATRIX : SOIL

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : %

: SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED  REC
MOISTURE 9311-001-3 21 20 5 N/A N/A ~ N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |

Average Result
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Sample: 9311-881-3
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EEUXEN)IESthdiﬁed

Channel: BERT Filename: KBB18B15
Nethod: F:\EROZ\NAXDATA\BERT\FUEL1161 Operator: ATI

Conments: ATI: THE QUALITY TEAM
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| Blank
Sample: WRE 11-1 Channel: BERT

ficquiteds 81-NOV-93 17:35  Hethod: F:\RRO2\MAXDATA\BERT\FUEL1181
Couments: ATI: THE QUALITY TEAH
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Continuing Caiibration
: DG‘ABB Channel: BERT Filenawe: RBB18BB3

: B1-NOV-93 16383  Method: Fs\ERO2\MAXDATA\BERT\FUEL1181 Operator: ATI
1 ATI: THE QUALITY TEAM
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Alkane

Sanple: ALKANE Channel: BERT Filenawe: RBG18BO2
Acquired: O1-NOV-93 15:17  Method: F:\BRO2\MAXDATA\BERT\FUEL1101 Operator: ATI
Inj Vol: .00
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Blank

Sasple: SRB 11-2 BEiS  Channel: ERHIE Filename: RBB2AEAI
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Sample: DG 468

Channels ERNIE

Acquirad: 82-HOV-93 13:33

Hethod: F:\EROZ\MAXDATANERNIENFUEL11@E
Conments: ATI: THE QUALITY TEAH

Continuing Calibration

Filenaze: RBG2OEG2
Operator: ATI
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Samples ALKANE Channel: ERNIE Filenane: RBO18E02
Acquireds 1-NDY-93 15:17  Method: F:\BROZ\MAXDATA\ERNIE\FUEL1101 Operatort ATI
Inj Vol 1.00 :
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros/Bingo Fuel Stop .
Project No.: 15659.001
Lab Name: Analytical Technologies, Inc. (ATI) - Renton, WA

Lab Number: 9311-017
Sample No.: MW10-10/96, MW11-10/96, MW100~-10/96, Trip Blank

Matrix: ~ Water

QUALITY ASSURANCE SUMMARY

All data are of known quaiity and acceptable for use.

ANALYTICAL METHODS

Parameter Technique . Method

PAH® v - HPLC/UV/FLUOR " EPA 8310
BETX . GC/PID EPA 8020
TPH® GC/FID EPA 8015
Lead ’ AA/GF - EPA 7421

Sample Trip Blank was analyzed by EPA 8020 only.
a - Polycyclic aromatic hydrocarbons. o ,
b - Fuel hydrocarbons, analyzed for gasoline (C; - C;;) and diesel (C,; — Cy)

range TPH.
i

TIMELINESS
’ Time Time

Date Date Date Until Until
Parameter - Sampled Extracted Analyzed Extraction Analysis
PAH - 11/01/93 11/04/93 11/08/93 3 (7) 4 (40)
BETX 11/01/93 NA 11/04/93 NA 3 (14)
TPH 11/01/93 11/04/93 11/04/93 3 3 (14)
Lead 11/01/93 11/04/93 11/10/93 3 9 (180)

NA - Not applicable.
() - Numbers in parentheses indicate recommended holding times in days.

All samples were extracted and analyzed within recommended holding times.
FUEL HYDROCARBON CHROMATOGRAMS °

Gasoline (C, - C,) and diesel range (C;, - C,) TPH were not dstected by EFA
8015'Modified in any samples documented by this report.

Page 1 of 3




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros/Bingo Fuel Stop

Project No.: 15659.001
- Lab Name: Analytical Technologies, Inc. (ATI) - Renton, WA
Lab Number: 9311-017 B

Sample No.: MW10-10/96, MW11-10/96, MW100-10/96, Trip Blank
Matrix: Water '

FIELD QUALITY CONTROL SAMPLES

Field Duplicates:

Rinsate:

Trip Blank:

Sample MW100-10/96 is a duplicate of MW11-10/96. Both
samples were analyzed by EPA Methods 8015, 8020, 8310,
and 7421. No analytes were detected at or above their
method reporting limits (MRLs) by these methods, indicat-
ing acceptable precision.

None collected.
Sampie Trip Blank was analyzed by EPA 8020. Analytes

were not detected at or above their MRLs in this sample.
Cross—-contamination is. not identified.

LAB QUALITY CONTROL SAMPLES

Method Blank:

Matrix Spikes:

Duplicates:

Blank Spikes:

Page 2 6f 3

No analytes were detected at or above their MRLs in the
method blanks for the following methods:

EPA 8310
EPA 8020
EPA 8015M
EPA 7421

‘Matrix spike percent recoveries are within acceptance

control limit criteria for EPA 7421.

Matrix spike and matrix spike duplicate percent recover-
ies and relative percent differences (RPDs) are within
ATI's control limit criteria for EPA 8020 and EPA 8015M.

Duplicate sample RPDs are within ATI's control 1limit
criteria for EPA 8015M and EPA 7421.

Blank spike percent recoveries are within ATI's control
limit criteria for EPA 8015M and EPA 7421.

Blank spike and blank spike duplicate percent recoveries
and RPDs are within ATI's control limit criteria for EPA
8310 and EPA 8020.




Applied Geotechnology Inc.

‘ QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Bros/Bingo Fuel Stop

Project No.: 15659.001

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, WA
Lab Number: 9311-017 .

Sample No.: MW10-10/96, MW11-10/96, MW100-10/96, Trip Blank
Matrix: \ Water ’

Surrogates: Surrogate spike percent recoveries are all within ATI's
control limit criteria for the following methods:

EPA 8310
EPA 8020
EPA 8015M
SIGNATURES
Prepared by A—-/QZ;“ A ‘ Date /2/0//73
7/

Checked by qb(fa,ewuu'-e: 60Mbw ' Datev oelsa
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)&k: AndlyticalTechnologies,Inc. 560 Naches avenue, sw., suite 101, Renton. WA 98055 (206) 2288335

Karen L. Mixon, Laboratory Manago'ar

ATT I.D. # 9311-017

November 22, 1993

Applied Geotechnology, Inc.
P.0O. Box 3885
Bellevue WA 98009

Attention : Peter Barry

Project Number : 15659.001

“roject Namé : Burns Bros/Bingo Fuel Stop
Dear Mr. Barry:

'On November 2, 1993, Analytical Technologies, Inc. (ATI), received four -
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are
enclosed.

Sincerely,

Victoria L. ‘Bayly
Project Manager

VLB/hal/ms

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92124 (619) 4589141




éAnolyticoITechnoIogies,Inc.
' ATI I.D. # 9311-017

SAMPLE CROSS REFERENCE SHEET .

CLIENT : APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9311-017-1 MW10 - 10/96 11/01/93 WATER
9311-017-2 MW11l - 10/96 11/01/93 WATER
9311-017-3 MW100 - 10/96 11/01/93 WATER
9311-017-4 TRIP BLANK N/A . WATER
----- TOTALS -----
MATRIX % SAMPLES
WATER 4

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
_ease contact our sample control department before the scheduled

disposal date.




)! g\, AndlyticolTechnologies,inc.
' ATI I.D. # 9311-017

ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI - Fort Collins
Subcontract

ANALYSIS TECHNIQUE REFERENCE LAB
POLYNUCLEAR AROMATIC HYDROCARBONS HPLC/UV/FLUOR  EPA 8310 R
BETX S GC/PID ' EPA 8020 R
FUEL HYDROCARBONS GC/FID : EPA 8015 MODIFIED R
LEAD AA/GF EPA 7421 | R

R = ATI - Renton

SD = ATI - San Diego _

PHX = ATI - Phoenix : : :
ONR = ATI - Pensacola '

SUB




)&K AndlyticalTechnologies,inc.
| ATT I.D. # 9311-017

CASE NARRATIVE

CZIENT . APPLIED GEOTECHNOLOGY, INC.

EXROJECT # : 15659.001 .
EROJECT NAME : BURNS BROS/BINGO FUEL STOP

Taree (3) water samples were received by ATI on November 2, 1993, for the
following analysis: EPA method 8310.

211 corresponding quality assurance and quality control results defined as
matrix spike/matrix spike duplicate (MS/MSD), blank spike (BS), method blank
and surrogate recoveries were within the established control limits.




)! A\, AnalyticalTechnologies,Inc.

ATI I.D. # 9311-017

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
: DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/04/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA 'METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS
NAPHTHALENE ..ttt it eennosesonnncnnnncnsns <0.50
ACENAPHTHYLENE <1.0
1-METHYLNAPHTHALENE ‘ <0.50
2-METHYLNAPHTHALENE . ...tcceeecosrscoccsecns <0.50
ACENAPHTHENE ' <0.50
FLUORENE : <0.10
PHENANTHRENE  ........... e et e s <0.050
ANTHRACENE <0.050
" FLUORANTHENE . : ~ <0.10
PYRENE it iteeeeoenecnotaaaeasoasaasacnsnsns <0.10

°NZO (A) ANTHRACENE <0.10
«fRYSENE <0.10
BENZO (B) FLUORANTHENE s e es e <0.10
BENZO (K) FLUORANTHENE <0.10
BENZO (A) PYRENE <0.10
DIBENZO (A, H) ANTHRACENE et et <0.20
BENZO (G, H, I) PERYLENE . <0.10
INDENO(1,2,3-CD)PYRENE <0.10

SURROGATE PERCENT RECOVERY - : LIMITS

2-CHLOROANTHRACENE ......ccencecencnnn e e 80 _ 33 - 123




é AndlyticalTechnologies,Inc.

ATI I.D. # 9311-017-1

POLYNUCLEAR ARCMATIC HYDROCAREON ANALYSIS

DATA SUMMARY

DATE SAMPLED
DATE RECEIVED

'DATE EXTRACTED

DATE ANALYZED
UNITS

DILUTION FACTOR :

11/01/93
11/02/93"
11/04/93
11/08/93
ug/L

1

"CLIENT APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW10 - 10/96 ‘

SAMPLE MATRIX : WATER

EPA METHOD : 8310

COMPOUNDS

NAPHTHALENE @ ...t ctiteeeeeeeecaaanonassoncaes
ACENAPHTHYLENE

1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE  .......ccteerccnnnsnnns
ACENAPHTHENE

FLUORENE

PHENANTHRENE . ...ttt iieeeronancnoscscsonsns
ANTHRACENE
FLUORANTHENE

PYRENE

"NZO (A) ANTHRACENE

~dRYSENE

BENZO (B) FLUORANTHENE @ ... ..ccitiieeerasancnn
BENZO (K; FLUORANTHENE

BENZO (A) PYRENE

DIBENZO (A,H)ANTHRACENE .....ccitieeerennnnnns

BENZO (G, H

, I) PERYLENE

INDENO(1,2,3-CD)PYRENE

SURROGATE PERCENT RECOVERY

2 - CHLOROANTHRACENE & v e v vveeeeeeeeasoananns

<0.49%
<0.98
<0.49
<0.49
<0.49
<0.098
<0.049%
<0.049
<0.098
<0.098
<0.098
<0.098
<0.098
<0.098
<0.098
<0.20
<0.098

<0.098

LIMITS

87 33

- 123




:)é AnalyticalTechnologies,Inc.
ATI I.D. # 9311-017-2

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY '

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED + 11/01/93
ZROJECT # : 15659.001 . DATE RECEIVED :11/02/93
FROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/04/93
ZLIENT I.D. : MW11 - 10/96 DATE ANALYZED : 11/08/93
SAMPLE MATRIX : WATER UNITS : ug/L

ZPA METHOD : 8310 ' : DILUTION FACTOR : 1
ZOMPOUNDS RESULTS

NAPHTHALENE  ,..... s e eaas et eeneniet e acna <0.47

~CENAPHTHYLENE <0.94

_-METHYLNAPHTHALENE : <0.47

© Z-METHYLNAPHTHALENE  .......... i e. <0.47

~CENAPHTHENE <0.47

TLUCRENE : <0.094

=dENANTHRENE G e e e e et ecaaea et e e <0.047
SNTHXACENE _ <0.047

TLUORANTHENE : ' <0.094

TYRENE i i e e e i e e e <0.094

INZO.(A) ANTHRACENE <0.094

-ARYSENE : © <0.094

SENZC (B) FLUORANTHENE  .....cvcveneonean e <0.094

SENZO (K) FLUORANTHENE <0.094

=3NZO (A) PYRENE <0.094
ZIBENZO(A,H)ANTHRACENE .......... [P <0.19

33INZO(G,H, I) PERYLENE ' <0.094

ZNDENO(1,2,3-CD) PYRENE ' <0.094 -

SURROGATE PERCENT RECOVERY LIMITS

Z-CHLOROANTHRACENE  ........ [ U 89 33 - 123
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ATI I.D. # 9311-017-3

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 11/01/93-
PROJECT # -~ : 15659.001 DATE RECEIVED .: 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL' STOP DATE EXTRACTED : 11/04/93
CLIENT I.D. : MW100 - 10/96 DATE ANALYZED : 11/08/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8310 DILUTION FACTOR : 1
COMPOUNDS RESULTS

NAPHTHALENE  + vt vt esvoenenenesennnnonenananaes <0.47

ACENAPHTHYLENE <0.94

1-METHYLNAPHTHALENE <0.47

2-METHYLNAPHTHALENE & vt vrevrneneenonannnans <0.47

ACENAPHTHENE : ' <0.47

FLUORENE . <0.094

PHENANTHRENE 4o vt e vemvecnononnnnnonenneanans <0.047

ANTHRACENE T <0.047

FLUORANTHENE <0.094

PYRENE ittt it teneneseeneenecneaenananeans <0.094

$NZO (A) ANTHRACENE : : <0.094
" _HRYSENE ‘ <0.094

BENZO (B) FLUORANTHENE  t v it tvvvnnvenennnnnnns <0.094

BENZO (K) FLUORANTHENE <0.094

BENZO (A) PYRENE <0.094

DIBENZO (A,H)ANTHRACENE ...... e e it <0.19

BENZO (G, H, I) PERYLENE : <0.094

"INDENO (1,2, 3-CD) PYRENE <0.094

SURROGATE PERCENT RECOVERY LIMITS

2 - CHLOROANTHRACENE e e e e 74 33 - 123
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ATI I.D. # 9311-017

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC.  SAMPLE I.D. # : BLANK
PROJECT # . 15659.001 DATE EXTRACTED : 11/04/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/08/93
SAMPLE MATRIX : WATER UNITS & ug/L
EPA METHOD  : 8310 '
| _ DUP.  DUP.
. SAMPLE SPIKE SPIKED % -~  SPIKED %

COMPOUNDS | RESULT ADDED ~ RESULT REC. SAMPLE REC. RPD
ACENAPHTHYLENE  <1.00  20.0 14.7 74 15.7 78 7
PHENANTHRENE <0.0500 2.00  1.59 80 1.62 81 2
PYRENE | <0.100 2.00 1.78 89 1.79 90 1
BENZO (K) FLUORANTHENE <0.100 2.00  1.84 92 1.81 91 2

. DIBENZO (A, H) ANTHRACENE <0.200 2.00  2.06 103  2.05 102 0

CONTROL LIMITS | % REC. ~ RED
ACENAPHTHYLENE 32 - 131 - 32
{ENANTHRENE 58 - 120 30
. YRENE 50 - 120 30
BENZO (K) FLUORANTHENE 50 - 120 29
DIBENZO (A, H) ANTHRACENE | 56 - 129 26
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS

2 -CHLOROANTHRACENE 89 87 33 - 123
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ATI I.D. # 9311-017

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A

PROJECT # "1 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/02/93
SAMPLE MATRIX : WATER ‘ UNITS : ug/L
EPA METHOD : 8020 (BETX). DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ... iitientensacnsacnoaenonencnannns <0.5
ETHYLBENZENE : <0.5
TOLUENE ) <0.5
TOTAL XYLENES @ ...ttt enennnseoaaanenns <0.5

SURROGATE PERCENT RECOVERY ' LIMITS

BROMOFLUOROBENZENE . ' .91 76 - 120
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ATI I.D. # 9311-017

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT . APPLTED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # . 15659.001 - DATE RECEIVED : N/A.
DPROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/03/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE  ...... e S " <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES v e eeseeeeeeeeeeeeenananens <0.5

SURROGATE PERCENT RECOVERY  LIMITS

~ BROMOFLUOROBENZENE 95 76 - 120

o~

P

—
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' ATI I.D. # 9311-017-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 11/01/93
PROJECT # : 15659.001 DATE RECEIVED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A |
CLIENT I.D. : MW10 - 10/96 . DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER | . UNITS : ug/L
EPA METHOD : 8020 (BETX)  DILUTION FACTOR : 1
COMPOUND RESULTS

BENZENE .. itttttne it iateanaiiieeaaaananans <0.5

ETHYLBENZENE ' <0.5

TOLUENE <0.5

TOTAL XYLENES  ©uuteiunnnnnnnnnnannnaananns <0.5

SURROGATE PERCENT RECOVERY : LIMITS

BROMOFLUOROBENZENE S5 , 76 - 120
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CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

BENZENE
ETHYLBENZENE
TOLUENE

TOTAL XYLENES

- SURROGATE PERCENT RECOVERY

12

ATI I.D. # 9311-017-2

VOLATILE ORGANICS ANALYSIS

: APPLIED GEOTECHNOLOGY, INC.

15659.001

: BURNS BROS/BINGO FUEL STOP
. MW11 - 10/96
: WATER

8020 (BETX)

.............

BROMOFLUOROBENZENE

DATA SUMMARY

DATE SAMPLED 11/01/93
DATE RECEIVED : 11/02/93
DATE EXTRACTED : N/A
DATE ANALYZED : 11/04/93.
UNITS : ug/L
DILUTION FACIOR : 1
RESULTS
<0.5
<0.5
<0.5

................ <0.5

LIMITS

92 76 - 120

T
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ATI I.D. # 9311-017-3

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT ~: APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 11/01/93
PROJECT # : 15659.001 ' DATE RECEIVED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW100 - 10/96 DATE ANALYZED - : 11/04/93
SAMPLE MATRIX : WATER : UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS

BENZENE ...ttt eenernennncassscasnassesans <0.5

ETHYLBENZENE <0.5

TOLUENE ’ <0.5

TOTAL XYLENES @ ... vttt eeeccaanancsonons . <0.5

SURROGATE PERCENT RECOVERY B LIMITS

BROMOFLUOROBENZENE : 89 - 76 - 120
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)! A\. AnalyticalTechnologies,Inc.

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.

SAMPLE MATRIX :

EPA METHOD

COMPOUNDS

...................... S T I I I

BENZENE .....

ETHYLBENZENE
TOLUENE
TOTAL XYLENES

ATI I.D. # 9311-017-4

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

: APPLIED GEOTECHNOLOGY, INC.

15659.001
BURNS BROS/BINGO FUEL STOP
TRIP BLANK

WATER

8020 (BETX)

SURROGATE PERCENT RECOVERY

- BROMOFLUOROBENZENE

DATE SAMPLED N/A
DATE RECEIVED 11/02/93
DATE EXTRACTED N/A
DATE ANALYZED 11/04/93
UNITS : ug/L
DILUTION FACTOR 1
RESULTS
<0.5
<0.5
<0.5
<075

LIMITS
91 76 - 120

—
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15

ATI I.D. #

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

9311-0

17

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001 .
PROJECT NAME ' : BURNS BROS/BINGO FUEL STOP
SAMPLE MATRIX : WATER ,
EPA METHOD . 8020 (BETX)
SAMPLE  SPIKE

COMPOUNDS RESULT  ADDED
BENZENE <0.500 ° 20.0
TOLUENE <0.500 20.0
TOTAL XYLENES" <0.50Q - 40.0

CONTROL LIMITS
BENZENE
TOLUENE
TOTAL XYLENES

SURROGATE RECOVERIES - SPIKE
BROMOFLUOROBENZENE 97

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED
UNITS '
DUP.
SPIKED %  SPIKED
RESULT REC SAMPLE
19.4 97 19.5
20.4 102 20.7
42.0 105 42.6
% REC
80 - 111
78 - 111
80 - 114
DUP. SPIKE
98

'+ BLANK
N/A
11/02/93
ug/L
DUP.
REC. RPD
98 1
103 1
107 1
RPD
20
20
20
LIMITS
76 - 120
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16

ATI I.D. # 9311-017

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT .~ : APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP

SAMPLE MATRIX : WATER

EPA METHOD : 8020 (BETX)

BENZENE
TOLUENE
TOTAL XYLENES
CONTROL LIMITS
BENZENE
TOLUENE
TOTAL XYLENES
SURROGATE RECOVERIES

BROMOFLUOROBENZENE

SAMPLE
RESULT

<0.500
<0.500
<0.500

SPIKE

97

SAMPLE I.D. # : BLANK

DATE EXTRACTED : N/A

DATE ANALYZED : 11/03/93

UNITS : ug/L

DUP. DUP.

SPIKED % SPIKED %
RESULT REC. SAMPLE REC. RPD
19.1 96 19.3 97 1
20.4 102 20.6 103 1
42.5 106 43.1 108 1

% REC. RED
80 - 111 | 20
78 - 111 20
80 - 114 20
DUP. SPIKE LIMITS

100 76 - 120

——
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)! A\, AnalyticalTechnologies,inc.
' ATI I.D. # 9311-017

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9310-277-2
SROJECT # . 15659.001 DATE EXTRACTED : N/A
SROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/03/93
SAMPLE MATRIX : WATER UNITS : ug/L
ZPA METHOD . 8020 (BETX)
| DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
3ENZENE | <0.500 20.0  19.3 97 20.2 101 1
TOLUENE ' <0.500 20.0 20.7 103 21.5 108 1
TOTAL XYLENES  <0.500  40.0 42.0 105  43.4 109 1

CONTROL LIMITS | $ REC. RPD
3ENZENE 77 - 112 20
TOLUENE | 72 - 113 20
TOTAL XYLENES 80 - 110 20

SURROGATE RECOVERIES © SPIKE DUP. SPIKE LIMITS

3ROMOFLUOROBENZENE o8 : 102 76 - 120
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FUEL HYDROCARBONS

DATA SUMMARY - .

CLIENT - : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

EPA METHOD = : 8015 (MODIFIED)

COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE -
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

-TERPHENYL

ATI I.D. # 9311-017

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 11/04/93
DATE ANALYZED : 11/04/93
UNITS : mg/L

DILUTION FACTOR : 1

RESULTS
<1l
c7 - C12
GASOLINE
<1l
ci12 - C24
DIESEL
LIMITS

106 68 - 144

P N— —_—
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égAnolyti_colTechnologies,lnc.

' FUEL HYDROCARBONS
DATA SUMMARY

CLIENT " : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : MW10 - 10/96

SAMPLE MATRIX : WATER _

EPA METHOD : 8015 (MODIFIED)

COMPOUNDS

FUEL. HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE
- HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

TERPHENYL

ATI I.D. # 9311-017-1 ,

DATE SAMPLED 11/01/93
DATE RECEIVED 11/02/93
"DATE EXTRACTED 11/04/93
DATE ANALYZED : 11/04/93
UNITS : mg/L -
DILUTION FACTOR 1
RESULTS
<1l
c7 - Ci2
GASOLINE
<1
Ci2 - C24
DIESEL

LIMITS
108 68 - 144
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é\_&, AnalyticaiTechnologies,Inc.
ATI I.D. # 9311-017-2

FUEL HYDROCARBONS
DATA SUMMARY

‘CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 11/01/93
PROJECT # : 15659.001 ' DATE RECEIVED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/04/93
CLIENT I.D. : MW11l - 10/96 DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER ' UNITS : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <1
HYDROCARBON RANGE : c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS o<1
HYDROCARBON RANGE , Cl12 - C24
HYDROCARBON QUANTITATION USING ' DIESEL

SURROGATE PERCENT RECOVERY : LIMITS

-TERPHENYL 108 68 - 144
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é AnalyticalTechnologies,Inc.
ATI I.D. # 9311-017-3

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 11/01/93

PROJECT # : 15659.001 DATE RECEIVED : 11/02/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/04/93
CLIENT I.D. : MW100 - 10/96 DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS - : mg/L
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS . : <1
HYDROCARBON RANGE : Cc7 - C12
" 'HYDROCARBON QUANTITATION USING ' GASOLINE
FUEL HYDROCARBONS | . o<1 .
HYDROCARBON RANGE Cl12 - C24
. HYDROCARBON QUANTITATION USING DIESEL
SURROGATE PERCENT RECOVERY LIMITS

TERPHENYL ' 107 68 - 144
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‘ )! A\ AnalyticolTechnologies, Inc.
ATI I.D. # 9311-017

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 ' DATE EXTRACTED : 11/04/93
PROJECT NAME : BURNS .BROS/BINGO FUEL STOP DATE ANALYZED : 11/04/93
SAMPLE MATRIX : WATER UNITS . mg/L
METHOD : 8015 (MODIFIED)
, DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS ' RESULT ADDED RESULT REC. SAMPLE REC. RPD
GASOLINE - <1.00 50.0 35.0 70 N/A N/A N/A
CONTROL LIMITS % REC. ( RPD
GASOLINE ' o 52 - 124 20
SURROGATE RECOVERIES . SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 109 N/A - 68 - 144

A ——

T
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)! A\, AnalyticalTechnologies, Inc.
ATI I.D. # 9311-017

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9311-017-1
PROJECT # ~ : 15659.001 . DATE EXTRACTED : 11/04/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP ~ DATE ANALYZED  : 11/04/93
SAMPLE MATRIX : WATER , UNITS : mg/L
METHOD : 8015 -(MODIFIED)
SAMPLE DUP DUP
SAMPLE DUP. SPIKE SPIKED % SPIKED $%
COMPOUND  RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
GASOLINE <1.00 <1.00 NC 50.0 38.1 76 40.4 81 6
CONTROL LIMITS % REC. RPD
GASOLINE ' . | 64 - 118 : 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
O- TERPHENYL 112 112 68 - 144

NC = Not Calculable.
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CLIENT
PROJECT #
PROJECT NAME

METALS ANALYSIS

: APPLIED GEOTECHNOLOGY, INC.

15659.001 .
BURNS. BROS/BINGO FUEL STOP

11/04/93

ATI I.D. # 9311-017

MATRIX : WATER

11/10/93
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CLIENT
PROJECT #
PROJECT NAME
SAMPLE MATRIX
METHOD

23

FUEL HYDROCARBONS

QUALITY CONTROL DATA

15659.001

: BURNS BROS/BINGO FUEL STOP
: WATER

8015 (MODIFIED)

: APPLIED GEOTECHNOLOGY, INC.

ATI I.D. # 9311-017

SAMPLE I.D. #

DATE EXTRACTED
DATE ANALYZED

UNITS

SAMPLE
SAMPLE DUP.

RESULT RESULT RPD

iU R T R T I I R et e R N

GASOLINE

<1.00

CONTROL LIMITS

GASOLINE

SURROGATE RECOVERIES

O-TERPHENYL

NC =

Not Calculable.

SPIKE

112

DUP.
SPIKED % SPIKED
RESULT REC RESULT
38 76 40.4
% REC.
64 - 118
DUP. SPIKE

112

9311-017-1
: 11/04/93
:-11/04/93
: mg/L
DUP.
REC RPD
81 6
RPD
20
LIMITS
68 - 144
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CLIENT
PROJECT #
PROJECT NAME

METALS ANALYSIS

: APPLIED GEOTECHNOLOGY, INC.

15659.001 .
BURNS BROS/BINGO FUEL STOP

11/04/93

ATI I.D. # 9311-017

MATRIX : WATER

11/10/93
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CLIENT
PROJECT #

PROJECT 'NAME ~ :

9311-017-1-
9311-017-2 ..
9311-017-3

METHOD BLANK

ATI I.D. # 9311-017

METALS ANALYSIS
DATA SUMMARY

APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER
15659.001 |

BURNS BROS/BINGO FUEL STOP UNITS : mg/L
CLIENT I.D. LEAD

MW10 - 10/96  <0.0030

MW1l - 10/96 <0.0030

MW100 - 10/96 <0.0030

- | <0.0030
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ATI I.D. # 9311-017

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. - MATRIX : WATER
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS : mg/L

: SAMPLE DU SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED R=ZC
LEAD BLANK <0.0030 N/A N/A 0.0240 0.0250 8¢
LEAD 9311-027-2D <0.0030 ° <0.0030 NC 0.0223 0.0250 8¢

NC = Not Calculable.

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |

Average Result
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CLIENT
PROJECT #

PROJECT "NAME " :

9311-017-1
9311-017-2 ..
9311-017-3
METHOD BLANK

15659.001

25

METALS ANALYSIS
DATA SUMMARY,

: APPLIED GEOTECHNOLOGY, INC.

BURNS BROS/BINGO FUEL STOP

MW10 - 10/96
MW1l1 - 10/96
MW100 - 10/96

<0.0030
<0.0030
<0.0030
<0.0030

ATTI I.D. # 9311-017

WATER -

:mg/L_i
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ATI I.D. # 9311-017

METALS ANALYSIS
QUALITY CONTROL DATA

Average Result

CLIENT : APPLIED GEOTECHNOLOGY, INC. MATRIX : WATER
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP UNITS mg/L

] SAMPLE DU SPIKED SPIKE
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED
LEAD BLANK <0.0030 N/A N/A 0.0240 0.0250
LEAD 9311-027-2D <0.0030 <0.0030 NC 0.0223 0.0250
NC = Not Calculable.
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |
---------- memeesseemmeceeoeooe------ X 100
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Blank

Sample: WRB 11-4 Channels BERT
ficquired: @4-HOV-93 13:18  Method: F:\BRO2\MAXDATA\RERT\FUEL1184

Comments: ATI: THE QUALITY TEAH

x 1071 valts

Filenane: RBB43BE3
Operator: RTI

o o . o o - -
3] 2 ) e ] ™
Y= e o o] e [

! L i 1 ! 1 | s




sBIVUIL L GT X

: P o B 2|
| Continuing Calibraticn
Sample: DG 408 Channel: BERT - Filename: REB46B02
Acquired: B4-NOV-33 12:23  Method: F:\BRO2\MAXDATA\BERT\FUEL1184 Operatar: ATI
Comnents: ATI: THE QUALITY TEAM _ ‘

x 101 wolts
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Alkane

Samples ALKANE Channel: BERT
Acquiredt 01-NOV-93 15:17  Method: F:\BRO2\MAXDATA\BERT\FUEL1101
Inj Yol: 1.00

x 10"1 volts

Filenane: RBO18BG2
Dperators AT1

= = Q = - -
o LY o ¢ =) N
=} =) = =} =} =]
| | : NI | i L 1 ]
3..66 C7
5.53 C8
7.52 €9
%44 C10
12.89 C12
15.90 C14
18,57 C16
20.9 C18
23,13 C20
25.10 €22
26,91 C28
\
30.57 €28

. 36,99 C32
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Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Brothers/Bingo Fuel Stop

Project No.: 15,659.001

Lab Name: Analytical Technologies, Inc. (ATI) - Renton, WA
Lab Number: 9311-228

Sample No.: MW6

Matrix: Water

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable for use.

ANALYTICAL METHODS

Parameter Technique ‘ Method
Vocs* . GC/MS ’ EPA 8240
Pesticides & PCBs GC/ECD EPA 8080
. Halogenated VOCs GC/ECD EPA 8010
a - Volatile organic compounds.
TIMELINESS
] Time Time

Date Date Date Until Until
Parameter Sampled Extracted Analyzed Extraction Analysis
vOCs 11/22/93 ~NA 11/30/93 NA . 8 (14)
Pesticides/PCBs 11/22/93 11/22/93 11/23/93 1 (14) 1 (40)
Halogenated VoCs 11/22/93 NA 11/23/93 NA 1 (14)

NA - Not applicable.
() = Numbers in parentheses indicate recommended holding times in days.

Sample was extracted and analyzed within recommended holding times.

FIELD QUALITY CONTROL SAMPLES

Rinsate: None collected.
Trip Blank: - None collected.
Duplicate: None collected.

Field Blank: None collected.

Page 1 of 2




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:
Matrix:

Burns Brothers/Bingo Fuel Stop

15,659.001

Analytical Technologies, Inc. (ATI) - Renton, WA
9311-228 ¢

MW6

Water

LAB QUALITY CONTROL SAMPLES

Method Blank:

Matrix Spikes:

Duplicates:

Blank Spikes:

Surrogates:

SIGNATURES

Prepared by

No analytes were detected at or above their method réporting
limit (MRL) in method blanks for the following methods:

EPA 8240
EPA 8080
EPA 8010

Matrix spike and matrix spike duplicate percent recoveries and
relative percent differences (RPDs) are within ATI's control
limit criteria for EPA 8240 and EPA 8010.

Duplicate sample analysis was not performed for any method
documented by this report.

Blank spike percent recoveries are within ATI's control limit
criteria for EPA 8240 and EPA 8010.

Blank spike.and blank spike duplicate percent recoveries and
RPDs are within ATI's control limit criteria for EPA 8080.

. Surrogate spike percent recoveries are all within ATI's

control limit criteria for EPA 8080 and EPA 8010.

EPA 8240: Surrogate spike (toluene-d;) recovery from the
matrix spike duplicate sample of 113 percent is slightly above
ATI's upper control limit of 111 percent. This exceedance is
minor and other QC parameters associated with this analysis
are all acceptable. Sample results are not qualified on this

Checked by

basis.
éé K) - pate /2/23/93

Femonid . Bo uilrmac Date _(&j33)a3

Page 2 of 2




‘ ' é AnOIyTiCO|TeChnO|Ogies,|nc. 560 Naches Avenue, S.W., Suite 464, Renton, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager

=N

=5

K.
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o RECEIVE
pEC 110 1893
I ' | APPLIED GEOTECHNQLO(;‘Y INC.

ATI I.D. # 9311-228
] ; December 9, 1993

l Applied Geotechnology, Inc.

, 0. Box 3885

J +  oellevue WA 98009

z Attention ': Peter Barry

’ Project Number : 15659.001

11 “roject Name : Burns Bros/Bingo Fuel Stop
‘Dear Mr. Barry:

'j On November 22, 1993, Analytical Technologies, Inc. (ATI), received one
sample for analysis. The sample was analyzed with EPA methodology

. or equivalent methods as specified in the attached analytical schedule.

} The results, sample cross reference, and quality control data are

anclosed. »

{ Sincerely,

2 Victoria/L .~ Bayly
Project Manager

1 VLB/hal/elf

[ Enclosure

Corporate Offices: 5550 Morehouse Drive - San Diego, CA 92124  (619) 458-914¢



)! A\ AnalyticalTechnologies, Inc.
ATI I.D. # 9311-228

SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9311-228-1 MW 6 11/22/93 WATER
----- TOTALS -----
MATRIX # SAMPLES
WATER 1

The samples from this project will be disposed of ‘in thirty (30) days

from the date of the report. If an extended storage period is required,

nlease contact our sample control department before the scheduled
.sposal date. '
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ATI I.D. # 9311-228
ANALYTICAL SCHEDULE

CLIENT : APPLTED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB
VOLATILE ORGANIC COMPOUNDS GCMS EPA 8240 R
PURGEABLE HALOCARBONS ) _ GC/ELCD EPA 8010 R
NRGANOCCHLORINE PESTICIDES & PCBS GC/ECD " EPA 8080 R
R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola

"C = ATI - Fort Collins

JB Subcontract
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ATI I.D. # 9311-228

CASE NARRATIVE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT- NAME : BURNS BROS/BINGO FUEL STOP

CASE NARRATIVE : VOLATILE ORGANICS ANALYSIS

The_Sample associated with this accession number was analyzed using EPA
method 8240.

The method blank was free of all analytes of interest. All surrogate
percent recoveries were within ATI control limits. The matrix spike/matrix
spike duplicate (MS/MSD) recoveries and relative percent differences (RPDs)

are within ATI control limits with the exception of toluene-D8 in the MSD.
since all other quality control data were within limits, no further action
was taken. All blank spike (BS) recoveries were within ATI control limits.
All sample analytical hold times were met.

In the initial calibration standards, the relative standard deviations were
below 30% for all calibration check compounds. In the continuing
calibration, the percent differences were below 25% for all continuing

1libration check compounds. The relative response factors were above the
inimum for all system performance check compounds in the initial and
continuing calibration standards.

The daily tuning and mass calibration met all EPA criteria for this method.
All sample internal standard areas were within 50% and 200% of the daily
continuing calibration internal standard areas.

e —
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ATI I.D. # 9311-228

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK " DATE ANALYZED : 11/30/93
SAMPLE MATRIX : WATER , UNITS : ug/L
EPA METHOD : 8240 _ DILUTION FACTOR : 1
COMPOUNDS RESULTS
ACETONE e e e e e e e et e, <10
BENZENE <1
BROMODICHLOROMETHANE : ' <1
BROMOFORM ittt ettt ittt et tteeeeeenneennes <5
ROMOMETHANE . <10
' 2-BUTANONE (MEK) ' ' <10
CARBON DISULFIDE  ........ e e e e e <1
CARBON TETRACHLORIDE <1
CHLOROBENZENE <1
CHLOROETHANE 4ot t ittt it teeetneennennnennnas <1
CHLOROFORM _ , , <1
©  CHLOROMETHANE ‘ . <10
© TBROMOCHLOROMETHANE &+ ei vttt eeesnnnrnnennns <1
-, 1-DICHLOROETHANE <1
1, 2-DICHLOROETHANE <1
1,1-DICHLOROETHENE ....... e <1
1,2-DICHLOROETHENE (TOTAL) <1
1, 2-DICHLOROPROPANE <l
CIS-1,3-DICHLOROPROPENE  ..i.uveevencuneennns <1
TRANS-1, 3 -DICHLOROPROPENE - <1
" TTHYLBENZENE <1
-HEXANONE (MBK) ot v tetteereenneenneaneenns <10
4 -METHYL- 2 - PENTANONE (MIBK) <10
METHYLENE CHLORIDE <5
STYRENE 4ttt it ittt teeeeetneensenneennennnns <1
1,1,2,2-TETRACHLOROETHANE <1
TETRACHLOROETHENE ' <1
TOLUENE ot ittt ettt teeeeeeeteeennsenaenneens <1
1,1,1-TRICHLOROETHANE , <1
1,1,2-TRICHLOROETHANE <1
TRICHLOROETHENE 4ttt v it tteteeeonennenneens <1
VINYL ACETATE <10
VINYL CHLORIDE <1
TOTAL XYLENES it ittisiteeeneennnnns e <l
SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE-D4 o 105 86 - 120
JLUENE-DS8 99 85 - 111

BROMOFLUOROBENZENE  ...... R I 100 81 - 114




A AndlyticalTechnologies,inc.

TENTATIVELY IDENTIFIED COMP
S DATA SUMMARY

ATI I.D. # 9311-228

OUNDS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

N/A

: N/A

N/A
11/30/93

: ug/L

1

CLIENT - : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

EPA METHOD : 8240

COMPOUNDS ESTIMATED CONC

NO NON-HSL COMPOUNDS FOUND > 10% OF NEAREST INTERNAL STANDARD
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ATI I.D. # 9311-228-1

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

——

DATE SAMPLED
DATE RECEIVED

- DATE EXTRACTED

DATE ANALYZED
UNITS
DILUTION FACTO

11/22/93
11/22/93

: N/A

11/30/93
: ug/L
R : 50

CLIENT APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP

CLIENT I.D. MW 6

SAMPLE MATRIX WATER

EPA METHOD 8240

COMPOUNDS

ACETONE .t vventveronnancsoacnssos e e e ananosss

BENZENE

BROMODICHLOROMETHANE

BROMOFORM . ittt tesesennosoasensasssonssossoes
ROMOMETHANE

2-BUTANONE (MEK)

CARBON DISULFIDE cen
- CARBON TETRACHLORIDE

CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE ‘
TBROMOCHLOROMETHANE

- -, 1-DICHLOROETHANE

1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE

CIS-1,3-DICHLOROPROPENE

e« o 6 s o s s(s s o s s s e s o s s s 0 s o

-----------------------

oooooooooooooooooooooo

ooooooooooooooooooooooo

(TOTAL)

TRANS-1, 3-DICHLOROPROPENE

TTHYLBENZENE

-HEXANONE (MBK) “e

ooooooooooooooooooooooo

4 -METHYL-2-PENTANONE (MIBK)

METHYLENE CHLORIDE
STYRENE

1,1,2,2-TETRACHLOROETHANE

TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
VINYL ACETATE
VINYL CHLORIDE
TOTAL XYLENES

------------

-----------------------

SURROGATE PERCENT RECOVERY

'+ 2 -DICHLOROETHANE-D4

JLUENE-DS8
BROMOFLUOROBENZENE

.......................

D8 = Value from a 250 fold diluted analysis.

108
101

-85 -

LIMITS
86 - 120
111
81 - 114
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ATI I.D. # 9311-228-1

TENTATIVELY IDENTIFIED COMPOUNDS
/% DATA SUMMARY

CLIENT " : APPLIED GEOTECHNOLOGY, INC. = DATE SAMPLED : 11/22/93

PROJECT # : 15659.001 DATE RECEIVED : 11/22/93
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : MW 6 DATE ANALYZED : 11/30/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8240 : DILUTION FACTOR : 50
COMPOUNDS ESTIMATED CONC.  FLAG R.T

AROMATIC HYDROCARBON 650 34.03

BENZENE, 1-ETHYL-2-METHYL- ceei.... 3800 34.33
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ATI I.D. # 9311-228

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # BLANK
PROJECT # 15659.001 ' DATE EXTRACTED N/A :
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE ANALYZED 11/30/93
SAMPLE MATRIX WATER UNITS ug/L
EPA METHOD 8240
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC RPD
BENZENE . <1.00 50.0 51.9 104 N/A N/A N/A
CHLOROBENZENE <1.00 50.0 50.9 102 N/A N/A N/A
, 1-DICHLOROETHENE <1.00 50.0 45.7 91 N/A N/A N/A
-I'OLUENE : + <1.00~ 50.0 48.9 98 N/A N/A N/A
TRICHLOROETHENE <1.00 50.0 50.6 101 . N/A N/A N/A
CONTROL LIMITS % REC. RPD
BENZENE . 83 - 134 20
CHLOROBENZENE . 86 - 133 20
- ,1-DICHLOROETHENE , 73 - 135 20
-OLUENE 84 - 129 20
TRICHLOROETHENE : 84 - 129 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
.1,2-DICHLOROETHANE-D4 103 N/A 86 - 120
TOLUENE-D8 98 N/A 85 - 111
N/A 81 - 114

"ROMOFLUOROBENZENE 98
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ATI I.D. # 9311-228

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC.  SAMPLE I.D. # : 9311-236-1
PROJECT # : 15659.001 DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/30/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD  : 8240 .
 DUP. - DUP,
SAMPLE SPIKE SPIKED $% SPIKED $%
COMPOUNDS E RESULT ADDED RESULT REC. SAMPLE REC. RED
BENZENE . <1.00  50.0  52.1 104  60.0 120 14
CHLOROBENZENE <1.00  50.0  50.8 102  58.0 116 13
, 1-DICHLOROETHENE <1.00  50.0  46.1 92 51.7 103 11
'OLUENE | <1.00  50.0  48.4 97 54.9 110 13
TRICHLOROETHENE <1.00  50.0  50.8 102  58.1 116 13
CONTROL LIMITS % REC. RED
BENZENE : 74 - 139 20
CHLOROBENZENE - 90 - 126 20
~,1-DICHLOROETHENE , 74 - 128 | 20
_OLUENE | - 69 - 138 20
_ TRICHLOROETHENE 84 - 126 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS
1, 2-DICHLOROETHANE- D4 101 120 86 - 120
TOLUENE- D8 . 98 113H 85 - 111
mROMOFLUOROBENZENE 98 113 81 - 114

H = Out of limits.
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)&\7AholyticoITechnoIogies,Inc.
' ATI I.D. # 9311-228

CASE NARRATIVE

CLIENT . APPLIED GEOTECHNOLOGY, INC.
PROJECT # . 15659.001 :
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

One (1) water sample was received by ATI on November 22, 1993, for the
following analysis: EPA method 8010. '

Sample 9311-228-1 (MW 6) was analyzed at a 100 fold dilution due to the high
concentration of hydrocarbons present.

11 corresponding quality assurance and gquality control results defined as
matrix spike/matrix spike duplicate (MS/MSD), blank spike (BS), method blank
and surrogate recoveries were within the established control limits.
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ATI I.D. # 9311-228

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # 15659.001 - DATE RECEIVED : N/A
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. METHOD BLANK DATE ANALYZED 11/22/93
SAMPLE MATRIX WATER UNITS : ug/L
EPA METHOD : 8010 DILUTION FACTOR : 1
COMPOUNDS RESULTS
BROMODICHLOROMETHANE @ ..t iiiiiiinennnnnnnnns <0.2
BROMOFORM <0.2
BROMOMETHANE <1.0

ARBON TETRACHLORIDE @ .. ... .¢.tierececnnnons <0.2
CHLOROBENZENE <0.5
CHLOROETHANE <1.0
CHLOROFORM ..t ittt ittt teennrnnseonnnssannnas <0.2
CHLOROMETHANE . <2.0
1,2-DIBROMOETHANE (EDB) <0.5
1,2-DICHLOROBENZENE . ...t itinineenennnnnann <0.5
1,3-DICHLOROBENZENE <0.5

, 4 -DICHLOROBENZENE <0.5
~IBROMOCHLOROMETHANE @ .. ... ...ttt eenennnonans <0.2
1,1-DICHLOROETHANE - <0.2
1,2-DICHLOROETHANE : <0.2
1,1-DICHLOROETHENE .. ...ttt titieeroneacnnns <0.2

. CIS-1,2-DICHLOROETHENE <0.2

TRANS -1, 2-DICHLOROETHENE <0.2
1,2-DICHLOROPROPANE @ . ...t itttteneeneoeannnn <0.2
“IS-1,3-DICHLOROPROPENE <0.2

RANS-1, 3 -DICHLOROPROPENE <0.2
METHYLENE CHLORIDE @ .. ...ttt tenraccanans <2.0
1,1,2,2-TETRACHLOROETHANE <0.2
TETRACHLOROETHENE <0.2
1,1,1-TRICHLOROETHANE ... ...ttt veanennnnas <0.2
1,1,2-TRICHLOROETHANE ' <0.2
TRICHLOROETHENE <0.2
TRICHLOROFLUOROMETHANE e et e <0.5
VINYL CHLORIDE <1.0

SURROGATE PERCENT RECOVERY LIMITS

BROMOCHLOROMETHANE 98 58 - 126
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)! A\ AndlyticalTechnologies, Inc.

ATI I.D. # 9311-228-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED 11/22/93
PROJECT # 15659.001 DATE RECEIVED 11/22/93
PROJECT NAME BURNS BROS/BINGO FUEL STOP DATE EXTRACTED N/A
CLIENT I.D. MW 6 DATE ANALYZED - 11/23/93
SAMPLE MATRIX : WATER UNITS - : ug/L
EPA METHOD 8010 DILUTION FACTOR : 100
COMPOUNDS RESULTS
BROMODICHLOROMETHANE vt vevevenecanosnnnees <20
BROMOFORM <20
BROMOMETHANE <100
ARBON TETRACHLORIDE vt veerverencosnancnnns <20
CHLOROQBENZENE ' <50
CHLOROETHANE <100
CHLOROFORM 4 et ettt eeneenaeeooencnancnonans <20
CHLOROMETHANE <200
1,2-DIBROMOETHANE (EDB) <50
1,2-DICHLOROBENZENE  ....ctvvnvernnnnannnnnns <50
1,3-DICHLOROBENZENE <50
" ,4-DICHLOROBENZENE <50
_IBROMOCHLOROMETHANE .+ vvvvevcocoasonaconnns <20
1,1-DICHLOROETHANE <20
1, 2-DICHLOROETHANE <20
1,1-DICHLOROETHENE ...t ceurecnnnnnneannnns <20
CIS-1,2-DICHLOROETHENE <20
TRANS-1, 2-DICHLOROETHENE <20
1,2-DICHLOROPROPANE . ...ctvvrveenunnnnnanns <20
~IS-1,3-DICHLOROPROPENE <20
RANS-1, 3-DICHLOROPROPENE <20
METHYLENE CHLORIDE e et e et e <200
1,1,2,2-TETRACHLOROETHANE <20
TETRACHLOROETHENE <20
1,1,1-TRICHLOROETHANE  ...cttuunennnnnannenns <20 ;
1,1,2-TRICHLOROETHANE <20
TRICHLOROETHENE <20
TRICHLOROFLUOROMETHANE . i vvvvevncocncnonses <50
VINYL CHLORIDE <100
SURROGATE PERCENT RECOVERY LIMITS
BROMOCHLOROMETHANE ' 99 58 - 126
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)! A\, AnalyticalTechnologies, Inc.
' ATI I.D. # 9311-228

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. 7 SAMPLE I.D. # : BLANK
PROJECT # : 15659.001 ' DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/22/93
SAMPLE MATRIX : WATER ‘ UNITS : ug/L
EPA METHOD : 8010
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED % :
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
CHLOROBENZENE <0.500 8.00 7.53 94 N/A N/A - N/A
1,1-DICHLOROETHENE - <0.200 8.00 7.55 94 N/A N/A N/A
RICHLOROETHENE <0.200 8.00 8.22 103 N/A N/A N/A
CONTROL LIMITS % REC. , RPD
CHLOROBENZENE 79 - 141 33
"1,1-DICHLOROETHENE . 56 - 158 22
TRICHLOROETHENE 72 - 138 21
SURROGATE RECOVERIES. SPIKE ' DUP. SPIKE | LIMITS

BROMOCHLOROMETHANE 104 N/A 58 - 126
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ATI I.D. # 9311-228

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : 9311-199-3
PROJECT # : 15659.001 _ DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED ~ : 11/22/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8010
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
CHLOROBENZENE <0.500 8.00 7.99 100 7.88 99 1
1,1-DICHLOROETHENE ' <0.200 8.00 7.95 99 7.79 97 2
RICHLOROETHENE 13.9 8.00 21.7 97 21.8 99 0

CONTROL LIMITS % REC. . RPD
CHLOROBENZENE 61 - 160 33
1,1-DICHLOROETHENE ‘ 37 - 182 22
TRICHLOROETHENE ' 61 - 149 21

SURROGATE RECOVERIES : SPIKE - DUP. SPIKE LIMITS

BROMOCHLOROMETHANE ' 106 121 58 - 126
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ATTI I.D. # 9311-228
CASE NARRATIVE
CLIENT :+ APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15659.001 .
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

One (1) water sample was received by ATI on November 22, 1993, for the
analysis of organochlorine pesticides and PCBs.

All corresponding quality assurance and quality control results defined as
blank spike/blank spike duplicate (BS/BSD), method blank, and surrogate
recoveries were within the established control limits.
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ATI I.D. # 9311-228

ORGANOCHLORINE PESTICIDES AND PCB ANALYSIS
DATA SUMMARY

- CLIENT ¢+ APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A

PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/22/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/23/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8080 DILUTION FACTOR : 1
COMPOUNDS RESULTS

ALDRIN tietiitinniinnennoennaanneannennns <0.050

ALPHA-BHC <0.050

BETA-BHC . _ <0.050

AMMA-BHC (LINDANE) . intinniennennneonncnns <0.050

DELTA-BHC | <0.050

CHLORDANE (TOTAL) - <0.50

P P/ “DDD teeeettiiiii e <0.10

P, P’ -DDE : <0.10

P,P’-DDT <0.10

DIELDRIN  ...cuvvninnnnnns e <0.10

ENDOSULFAN I . , <0.050

NDOSULFAN II : <0.10

LNDOSULFAN SULFATE - tivrevnnrenennnaannnnans <0.10

ENDRIN ‘ : <0.10

ENDRIN ALDEHYDE <0.10

ENDRIN KETONE ..t vivunnennnnonnnnnnennnnans <0.10

HEPTACHLOR - . <0.050

HEPTACHLOR EPOXIDE » <0.050
'METHOXYCHLOR st iiittvnnennnnnennnnaannesns <0.50

TOXAPHENE _ <1.0

CB 1016 <1.0

DPCB 1221  teetvinernnesononnnnannsannsenaness <1.0

PCB 1232 , <1.0

PCB 1242 <1.0

PCB 1248  tciininttnnnennnonanensnnnaeeaaass <1.0

PCB 1254 <1.0

PCB 1260 <1.0

SURROGATE PERCENT RECOVERY . LIMITS

DECACHLOROBIPHENYL . .....iveevnuennnnnnnenns 41 22 - 131

DIBUTYLCHLORENDATE _ 93 43 - 154
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' ATI I.D. # 9311-228-1

ORGANOCHLORINE. PESTICIDES AND PCB ANALYSIS
DATA SUMMARY '

{

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 11/22/93
PROJECT # : 15659.001 DATE RECEIVED : 11/22/93
PROJECT NAME - : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 11/22/93
CLIENT I.D. : MW 6 | DATE ANALYZED : 11/23/93
SAMPLE MATRIX : WATER | UNITS : ug/L
ZPA METHOD - : 8080 DILUTION FACTOR : 1
COMPOUNDS RESULTS

ALDRIN 4 teteetneeeneeineseaeeeannaeeennnn. <0.047

ALPHA-BHC <0.047

3ETA- BHC | <0.047

AMMA-BHC (LINDANE)  vevuuvevnn.n. e <0.047

DELTA-BHC — <0.047

CHLORDANE (TOTAL) <0.47

=380 =S 5) 51 > J AP <0.094

®,P’ -DDE <0.094

D, P’ -DDT <0.094

DIELDRIN  ttveeesevneeemenenneeennnnnn R <0.094 | -
INDOSULFAN I | <0.047

"NDOSULFAN II <0.094

_NDOSULFAN SULFATE . @evvurernneennnnneeennns <0.094

ZNDRIN _ <0.094

ENDRIN ALDEHYDE - <0.094

ENDRIN KETONE  +evovvvvneennnneennnecnnnneenns <0.094

HEPTACHLOR - <0.047

HEPTACHLOR EPOXIDE - <0.047

METHOXYCHLOR  « e v teevneeanennnnenenennnns <0.47

TOXAPHENE _ <0.94

CB 1016 - | <0.94

PCB 1221 vveeeeeveeeeaeeenaneeaaeeananeeaas . <0.94

PCB 1232 <0.94

PCB 1242 , <0.94

PCB 1248  tteeeeeeneeene et <0.94

PCB 1254 \ - <0.94

PCB 1260 <0.94

SURROGATE PERCENT RECOVERY ~ LIMITS

DECACHLOROBIPHENYL  ©vvvnrevnneennnneennnn. 42 22 - 131

‘DIBUTYLCHLORENDATE : 62 - 43 - 154




é AndlyticalTechnologies,Inc.

ATI I.D. # 9311-228

ORGANOCHLORINE PESTICIDES AND PCB ANALYSIS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # v BLANK

PROJECT # : 15659.001 DATE EXTRACTED : 11/22/93
PROJECT NAME - : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 11/23/93
SAMPLE MATRIX : WATER UNITS - : ug/L
ZPA METHOD : 8080
DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %

ZOMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ALDRIN -~ <0.0500 0.250 0.193 77 0.197 79 2
3AMMA-BHC (LINDANE) <0.0500 0.250 0.207 83 0.208 83 0

,P’ -DDT <0.100 0.500 0.427 85 0.411 82 4
JOIELDRIN <0.100 0.500 0.480 96 0.474 95 1
INDRIN <0.100 0.500 0.488 98 0.495 99 1
ZEPTACHLOR <0.0500 0.250 0.229 92 0.237 95 3

CONTROL LIMITS % REC. ' RPD
ALDRIN ' : 40 - 116 35
' 'AMMA-BHC (LINDANE) _ , 38 - 122 25
_,P’-DDT 52 - 150 35
DIELDRIN : : 49 - 152 34
INDRIN , . 44 - 166 32
HEPTACHLOR 54 - 130 - : 35
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

NECACHLOROBIPHENYL - 48 55 22 - 131

IBUTYLCHLORENDATE 93 88 43 - 154




‘)A_k, AnalyticalTechnologies,Inc. 560 Naches Avenue, Sw., suite 101, Renton, WA 98055 (206) 226-8335

Karen L. Mixon, Laboratory Manager

ATI I.D. # 9403-011

March 9, 1994 {
REOCEIVED

- , MAL 17 10994
Applied Geotechnology, Inc. EER T R

P.O. Box 3885 : 201 R S EATEAL Y s o
~ellevue WA 98009 - APPLIER GEOTRCHNCLOGY NG,
Attention : Peter Barry

Project Number : 15659.001

Project Name : Burns Bros/Bingo Fuel Stop

ear Mr. Barry:

On March 2, 1994, Analytical Technologies, Inc. (ATI), received two.
samples ‘for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
" The results, sample cross reference, and quality control data are
enclosed.

incerely,

N

Victoria L. Bayly
Project Manager

VLB/hal/ff

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92124 (619) 458-9144




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AND SAMPLE INFORMATION

Project Name: Burns Brothers/Bingo Fuel Stop
Project No.: 15,659.001 '

Lab Name: + Analytical Technologies, Inc. (ATI), Renton

Lab Number: 9403-011 - .
Sample No.: Irrig. Canal West of Site, Irrig. Canal Near S31
Matrix: Water

QUALITY ASSURANCE SUMMARY

All data are of known quality and acceptable for use.

ANALYTICAL METHODS

Parameter Technique Method
.BETX GC/PID EPA 8020
TPH-Gasoline* GC/FID WTPH-G
TPH-Diesel® GC/FID WTPH-D
TIMELINESS
Time Time
Date Date Date Until Until
Parameter Sampled Extracted Analyzed Extraction Analysis
BETX ' 03/01/94 NA 03/03/94 NA 2 (14)
" TPH-G o - - 03/01/94 - -NA 03/03/94 - NA 2- (14)
TPH-D 03/01/94 03/02/94 03/03/94 - 1.(7) 2 (30)
a - Quantify toluene to dodecane range petroleum hydrocarbons.

b - Quantify C,, to C, range petroleum hydrocarbons.
NA - Not applicable.
() - Numbers in parentheses indicate recommended holding times in days.

All samples were extracted and analyzed within recommended holding times.

FUEL HYDROCARBON CHROMATOGRAMS

WTPH-G: Gasoline range petroleum hydrocarbons were not detected at or above
their method reporting limit (MRL) in samples documented by this report.

WTPH-D: Diesel range petroleum hydrocarbons were not detected at or above
their MRL in samples documented by this report.

Page 1 of 2




Applied Geotechnology Inc.

QUALITY ASSURANCE REPORT

PROJECT AﬂD SAMPLE INFORMATION

Project Name:
Project No.:
Lab Name:

Lab Number:
Sample No.:

Burns Brothers/Bingo Fuel Stop

15,659.001

Analytical Technologies, Inc. (ATI), Renton
9403-011

Irrig. Canal West of Site, Irrig. Canal Near S31

4

FIELD QUALITY CONTROL SAMPLES

Field Blank:

None collected.

Field Duplicates: None collected.

Rinsate:

Trip Blank:

None coilected.

None collected.

LAB QUALITY CONTROL SAMPLES

Method Blank:

Matrix Spikes:

Duplicates:

Blank Spikes:

No analytes were detected at or above their MRL by EPA
8020, WTPH-G, and WTPH-D.

Matrix spike and matrix spike duplicate percent recover-
ies and relative percent differences (RPDs) are within
ATI's control limit criteria for EPA 8020 and WTPH-G.

Duplicate sample RPDs are within ATI's control limit
criteria for WIPH-G and WTPH-D. :

Blank spike and blank spike duplicate (WTPH-D only)
percent recoveries and RPDs are within ATI's control
limit criteria for EPA 8020, WTPH-G, and WTPH-D.

Surrogates: Surrogate spike percent recoveries are within ATI's
control limit criteria for EPA 8020, WTPH-G, and
WTPH-D.
SIGNATURES
Prepared by M ﬂ | pate 03/30//9%9¢
/7 o 3
Checked by kﬁLﬁ@uukL_.éOuA&oM444 Date )éo)4e-

. Page 2 of 2




)!!\: AndlyticalTechnologies,Inc. |
' ATI I.D. # 9403-011

SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9403-011-1 IRRIG. CANAL WEST OF SITE 03/01/94 WATER
9403-011-2 IRRIG. CANAL NEAR S31 03/01/94 WATER
----- TOTALS -----
MATRIX % SAMPLES
WATER 2

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
lisposal date. ’
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ATTI I.D. # 9403-011"
ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

ANALYSIS TECHNIQUE REFERENCE LAB
BETX | | GC/PID EPA 8020 R
TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R
TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-D R
R = ATI - Renton

Sb = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins

JUB = Subcontract
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BETX - GASOLINE
.DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
'CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-G/8020 (BETX)
COMPOUNDS

BENZENE @ ... ittt iiiiiitttitettnnneanonceanens
ETHYLBENZENE T

TOLUENE

OTAL XYLENES @ ...ttt it iiiiiiinieenn ..

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

SROMOFLUOROBENZENE ... it iiiiie e tneanonnnn
TRIFLUOROTOLUENE

ATI I.D. # 9403-011

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : N/A
DATE ANALYZED : 03/02/94
UNITS : ug/L

DILUTION FACTOR : 1

<0.
<0.
<0.
<0.

[C20NC) RS2 S|

<100
TOLUENE TO DODECANE
GASOLINE

LIMITS

106 * 76 - 120
99 50 - 150
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BETX - GASOLINE
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
CLIENT I.D. : IRRIG. CANAL WEST OF SITE
SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-G/8020 (BETX)
COMPOUNDS

BENZENE ......cccoe... e st st e
ETHYLBENZENE

TOLUENE

“OTAL XYLENES @ ...ttt iiiiieieinneannenannnns
FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

>ROMOFLUOROBENZENE Gttt s e e e e
TRIFLUOCROTOLUENE '

ATI I.D. # 9403-011-1

. DATE SAMPLED : 03/01/94
DATE RECEIVED : 03/02/94-
DATE EXTRACTED : N/A
DATE ANALYZED : 03/03/94
UNITS : ug/L

DILUTION FACTOR : 1

<0.5
<0.5
<0.5
<0.5

<100
TOLUENE TO DODECANE
GASOLINE

LIMITS

104 76 - 120

- 100 50 - 150
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ATTI I.D. # 9403-011-2

BETX - GASOLINE
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 03/01/94
PROJECT # : 15659.001 DATE RECEIVED : 03/02/94
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : N/A
CLIENT I.D. : IRRIG. CANAL NEAR S31 DATE ANALYZED : 03/03/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS

BENZENE vt oieeeeenee s te e eee e e e <0.5

ETHYLBENZENE <0.5

TOLUENE ' , : <0.5

OTAL XYLENES vttt ittt ittt eeeeeannsenesnnnns <0.5

FUEL HYDROCARBONS <100

HYDROCARBON RANGE TOLUENE TO DODECANE
'HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

JROMOFLUOROBENZENE et e ettt 104 76 - 120

TRIFLUOROTOLUENE ' 102 o 50 - 150
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BETX - GASOLINE

QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001

PROJECT NAME : BURNS BROS/BINGO FUEL STOP
SAMPLE MATRIX : WATER '

METHOD : WA DOE WTPH-G/8020 (BETX)

SAMPLE SPIKE
COMPOUNDS RESULT ADDED
BENZENE <0.500 20.0
TOLUENE <0.500 20.0
"OTAL XYLENES <0.500 40.0
sASOLINE <100 1000

CONTROL LIMITS

BENZENE
TOLUENE
TOTAL XYLENES
SASOLINE

SURROGATE RECOVERIES SPIKE

BROMOFLUOROBENZENE 105
TRIFLUOROTOLUENE 102

SPT
RES

19.
20.
39.
965

ATI I.D. #

SAMPLE I.D

DATE EXTRACTED

9403-0

- #

DATE ANALYZED

DUP.
SPIKED
SAMPLE

110
113
111
116

SPIKE

UNITS

KED %

ULT REC.

5 98

0 100

1 98
97
% REC. .
89 -
89 -
89 -
78 -
DUP.
N/A

N/A

11
BLANK
: N/A
03/02/94
: ug/L
DUP.
REC. RPD
N/A N/A
N/A N/A
N/A N/A
N/A N/A
RPD
10-
10
10
20
LIMITS
76 - 120
50 - 150
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BETX - GASOLINE

ATI I.D. #

QUALITY CONTROL DATA

CLIENT
PROJECT #
PROJECT NAME
SAMPLE MATRIX

15659.001

WATER

APPLIED GEOTECHNOLOGY, INC.

BURNS BROS/BINGO FUEL STOP

WA DOE WTPH-G/8020 (BETX)

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED
UNITS

9403-011

SPIKED
RESULT

DUP.
SPIKED
RESULT

METHOD
SAMPLE
_ SAMPLE DUP.
COMPOUNDS RESULT RESULT
GASOLINE <100 <100

CONTROL LIMITS
~ GASOLINE
SURROGATE RECOVERIES

TRIFLUOROTOLUENE

+4C = Not Calculable.

SAMPLE

.100

N/A
SAMPLE DUP.

101

9403-011-1
N/A
03/02/94
ug/L
DUP.
%
REC RPD
N/A N/A
RPD
20
LIMITS
50 - 150




:)%\AnolyﬁcolTechnoIogies,Inc.
| ATI I.D. # 9403-011

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT . : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # . : 9403-018-2
PROJECT # : 15659.001 DATE EXTRACTED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE ANALYZED : 03/02/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX)
| SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.500 N/A N/A 20.0 19.5 98 19.9 100 2
TOLUENE <0.500 N/A N/A 20.0 19.7 99 19.8 99 = 1
OTAL XYLENES 0.700 N/A N/A 40.0 39.5 97 39.8 98 1
GASOLINE <100 <100 NC 1000 - 952 95 901 90 6
CONTROL LIMITS % REC. RPD
BENZENE ” | . 86 - 113 10
TOLUENE 87 - 114 10
TOTAL XYLENES 85 - 113 10
“ASOLINE , 80 - 113 20
SURROGATE RECOVERIES SPIKE .- DUP. SPIKE LIMITS
BROMOFLUOROBENZENE ' 106 106 76 - 120
TRIFLUOROTOLUENE 101 100 50 - 150

NC = Not Calculable.

—
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ATI I.D. # 9403-011

'TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

" CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A

PROJECT # : 15659.001 DATE RECEIVED : N/A
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED - : 03/02/94
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 03/03/94
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WTPH-D DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS . <0.25
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL ' 100 50 - 150
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c)ﬁk AndlyticalTechnologies, inc.
ATI I.D. # 9403-011-1

TOTAL' PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT . APPLTED GEOTECHNOLOGY, INC. DATE SAMPLED : 03/01/94
DPROJECT # : 15659.001 DATE RECEIVED : 03/02/94
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 03/02/94
CLIENT I.D. : IRRIG. CANAL WEST OF SITE DATE ANALYZED : 03/03/94
SAMPLE MATRIX : WATER  UNITS : mg/L
METHOD : WA DOE WTPH-D DILUTION FACTOR : 1
COMPOUNDS RESULT
FUEL HYDROCARBONS ' <0.25
HYDROCARBON RANGE ' Cc12 - C24
HYDROCARBON QUANTITATION USING . DIESEL

SURROGATE PERCENT RECOVERY  LIMITS

O-TERPHENYL 104 50 - 150
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ATI I.D. # 9403-011-2

TOTAL PETROLEUM HYDROCAREONS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. - DATE SAMPLED : 03/01/94
PROJECT # : 15659.001 DATE RECEIVED : 03/02/94
PROJECT NAME : BURNS BROS/BINGO FUEL STOP DATE EXTRACTED : 03/02/94
CLIENT I.D. : IRRIG. CANAL NEAR S31 DATE ANALYZED : 03/03/94
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WTPH-D DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <0.25
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL , 112 50 - 150
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12

‘" ATI I.D. # 9403-011

TOTAL PETROLEUM HYDROCARBONS

QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15659.001
PROJECT NAME : BURNS BROS/BINGO FUEL STOP

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

9403-011-1
03/02/94
03/03/94
: mg/L
DUP.
REC. RPD
N/A N/A
RPD
20
LIMITS
50 - 150

SAMPLE MATRIX : WATER UNITS
METHOD : WA DOE WTPH-D
SAMPLE DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED
COMPOUNDS RESULT RESULT RPD ADDED RESULT REC. RESULT
DIESEL <0.250 <O.250: NC N/A N/A N/A N/A
CONTROL LIMITS % REC.
DIESEL N/A
SURROGATE RECOVERIES SAMPLE SAMPLE DUP.
O-TERPHENYL 104 103
JAC =

Not Calculable.

N

—
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| ATI I.D. # 9403-011

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. # : BLANK

PROJECT # : 15659.001 - DATE EXTRACTED : 03/02/94
PROJECT NAME : BURNS BROS/BINGO FUEL STO DATE ANALYZED : 03/03/94
SAMPLE MATRIX : WATER : . UNITS : mg/L
METHOD . WA DOE WTPH-D '
DUP. DUP.
SAMPLE SPIKE SPIKED $% SPIKED %

'COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL | <0.250 2.50  2.17 87  2.27 91 5

CONTROL LIMITS % REC. - RPD
DIESEL ) _ 70 - 114 , 20

SURROGATE RECOVERTES SPIKE DUP. SPIKE LIMITS

0-TERPHENYL o _ - 101 105 50 - 150
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Continuing Calibration

Sample: STO-C G Channel: FID
Acquireds Q92-MAR-94 9:@3  Method: F:\BRO2\WAXDATA\PICARD\Q3A294PC

Comments: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY.

x 10 1 uvoits
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Filenase: R3B23PQ1

Operator: ATI
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| Blank

Samples WRB 3-2
Acquired: 22-MAR-94

19:43
Cosments: AT FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOBRAPHY.

WA

Channel: FID
Method: F:\BRO2\MAXDATA\PICARD\939294FC

_~ JIPH-G

Filenaze: R3029PQ3

Operator: ATI

x 1o~ 1 valts

o o W X
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LoQ | Q i
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Blank

Sample: WRE 3-2 Channel: NANCY ; Filenawe: R3IG2BN22
Acquived: @3-MAR-94 3:88  Method: F:\BRO2\MAXDATA\NANCY\FUELB3B2 Operator: ATI
Commentss ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AMD QUALITY IN CLIENT SERVICE

10”1+ volts

DD T
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x
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Saaple: D 569

fAcquired: B2-MAR-94 13:48

Channel: HANCY

Methods F:\BRO2\MAXDATA\NANCY\FUELB3B2

Filename: R3928NB5

Operator: ATI

Comments: ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AMD QUALITY IN CLIENT SERVICE

-0oF°0

o

- 09°0

10"l volts
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A 2 n

- 00T
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Sasple: ALKANE NANCY
Aequireds 23-FEB-94 14132

Alkane

Channel: NANCY

Inj Vol: L.20

Methad: F:\BROZ\MAXDATA\NANCY\FUEL2228

Filenames r
Operator: AT

« 10”1 volts

\b} o h o = b

= © < = m] =

l — ' ; : L 2.

S 1%
o
tn . 5,01 C8
= |
6,90 C9
- 8.78 C12
m ——h
)
- 12,20 Ciz
'_n.
e 15.19 Cié
&
17.65 Cl6

3]
o 29,23 C18
D 0y

Rolen

o

23END2
I

4,37 C22

26.18 C24

34.14 C32

= 37.78 C34
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