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EXECUTIVE SUMMARY

Chen-Northern has completed phase II/III assessment activities for Lucky’s Service located
at 14579 Alternate Highway 97 in Entiat, Washington. This report presents the assessment
findings on the removal and disposal of petroleum contaminated soil (PCS). The PCS
resulted from a release of gasoline from beneath two pump islands previously located at the

subject site. Field activities were performed on May 12, 13, and 18, 1993.

Field observations and laboratory results indicated the petroleum hydrocarbon
contamination has been successfully removed from the former pump island sites. Petroleum
hydrocarbon concentrations in subsoil samples obtained from the final boundaries of the
excavations were below Washington State Department of Ecology (WDOE) Method A
action levels. Based on the results of this assessment, Chen-Northern’s professional opinion
is that this site has been successfully remediated and meets the criteria for permanent

closure.

Approximately 410 cubic yards of PCS was removed and placed on an adjacent vacant lot.
This material was spread out on plastic to a thickness of one to three feet and enclosed with
plastic safety fencing. Based on past experience, the PCS appeared suitable for renﬁediation
by landfarming (soil aeration) without presenting a significant health hazard to local
residents or endangering water resources. Mr. Dave Prosch of the Chelan-Douglas Health
District was contacted by phone on May 14, 1993, and informed of plans to landfarm this
material on-site. Although Chelan County does not have an official procedure for
establishing PCS landfarm sites, laboratory results and pertinent information pertaining to

the subject site were forwarded to Mr. Prosch for his review.

Chen-Northern recommends that the WDOE be notified as to the conditions that exist at
the subject site. We also recommend the stockpiled PCS currently being landfarmed on-site
be sampled in six to eight months to monitor the effectiveness of aeration and to determine

the need for soil turning or removal.




PHASE 11/ III ENVIRONMENTAL SITE ASSESSMENT
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ENTIAT, WASHINGTON
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JUNE, 1993

1.0 PROJECT DESCRIPTION

1.1 Introduction

At the request of Mr. Don Geck of Joe Hall Construction, Chen-Northern has completed
phase II/III assessment activities for Lucky’s Service located at 14579 Alternate Highway
97 in Entiat, Washington. This report presents the assessment findings on the removal and
disposal of petroleum contaminated soil (PCS). The PCS resulted from a release of gasoline
from beneath two pump islands previously located at the subject site. Field activities were
performed on May 12, 13, and 18, 1993.

1.2 Purpose and Scope

The purpose of the project was to assist responsible parties in complying with the current
U.S. Environmental Protection Agency (EPA) and Washington State Department of Ecology
(WDOE) regulations and guidelineé for an independent cleanup of PCS resulting from

petroleum releases.

The following scope of services were performed for this assessment:

* An environmental professional was mobilized to the subject site to oversee the
"~ excavation and removal PCS.

* The excavation was observed for signs of contamination including visible free
product, subsoil discoloration, and odor. Selected subsoil samples were screened with
a photoionization detector (PID) to detect volatile organic vapor.

* Subsoil samples were collected from the excavation and stockpiled soil for~1aboratory
analysis. These samples were selectively analyzed for total petroleum hydrocarbons
modified for gasoline (WTPH-G, EPA Method 8015), total lead, (ICP-Lead, EPA




Method 7421) and for benzene, toluene, ethylbenzene, and xylenes (BTEX, EPA
Method 8020). Sampling locations were chosen based on visual observations of the
excavation and at the pre-specified points referred to by WDOE guidelines.

* A report was prepared to summarize the field activities performed and the findings
of the environmental assessment. The report rendered our evaluation concerning
petroleum hydrocarbon contamination at the subject site and the success of the
remediation effort.

1.3 Background _
Two underground storage tanks (USTs) were to be decommissioned by removal from the
subject site. Joe Hall Construction, a licensed excavation firm, was contracted to properly
decommission the tanks and to install a new UST system. Chen-Northern was subcontracted
to perform the required site assessment. Reportedly, these tanks had been used for storing
gasoline for the past 25 ye‘ars. Both USTs were registered with the WDOE as fuel supply
tanks for commercial retail. The USTs were to be decommissioned for regulatory reasons

and replaced with a new UST system.

Results of the subsurface'investigation indicated petroleum hydrocarbon contamination to
be present in subsoils at the subject site (Chen-Northern, 193-2004). Field observations
from the UST decommissioning indicated that a release of gasoline occurred beneath both
pump islands. Gasoline and BTEX compound concentrations exceeded WDOE Method A
action levels in the subsoil sample obtained from beneath pump island #2. Based on the
results of this assessment, Chen-Northern’s professional opinion was that this site had been

impacted by petroleum hydrocarbons.

Chen-Northern recommended that the WDOE be notified as to the conditions that existed
at the subject site as dictated by WAC 173-360-372 of the Washington State Underground
Storage Tank Regulations. Mr. Jim Chulos of the WDOE Central Region was contacted
by phone on May 13, 1993. Based on the results of our site assessment, a phase II/III
environmental assessment was initiated to determine the extent of contamination in the
subsoil and to remove the PCS. The PCS appeared suitable for on-site landfarming (soil

aeratidn) in accordance with EPA and WDOE guidelines.
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2.0 ENVIRONMENTAL ASSESSMENT FINDINGS

2.1 Site Description

The subject site is identified as Lucky’ Service located at 14579 Alternate Highway 97 in
Entiat, Washington. An approximate legal description is the northwest quarter of the
northeast quarter of Section 9, Township 25 North, Range 21 East, Chelan County,
Washington. The subject site is bounded by undeveloped land to the north, Alternate
Highway 97 to the west, and residential housing to the east and south. The subject site
consists of a single-story building with maintenance bays and pump islands typical of an
automobile service station. The building is situated on the center of the lot with paved
parking to the front and a fenced open Storage area to the rear. The subject site location
is depicted in the Site Location Map (Figure 1) while site characteristics are shown in the

Detailed Site Plan (Figure 2).

2.2 Geology and Hydrology

The subject site is located on the distal portion of an alluvial fan at the base of the Entiat
Mountains. Alluvial fan deposits may be interbedded with alluvial deposits from the
ancestral Columbia River. Subsurface materials, as observed during excavation activities,
consist of light brown silty clay of alluvial origin with poorly | graded sand seams.
Groundwater contact is estimated to be approximately 50 feet below ground surface (BGS)
based on previous experience and topographic elevation. The groundwater flow direction,
if consistent with the surrounding surface topography, is estimated to be towards the east.
The nearest surface water is the Columbia River located approximately 400 yards to the

east.

2.3 Field Activities

An environmental professional from Chen-Northern remained at the subject site to oversee
excavation activities on May 12, 1993, after completing the field evaluations for the .
underground storage tank site assessment. The 10000 and 8000 gallon capacity USTs had

been removed from the site earlier that day. Overexcavating activities were initiated at the

3
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former locations of the two pump islands where field observations indicated PCS was
present. The removal of PCS was conducted by examining the subsoil for visual
discoloration and the presence of volatile organic vapors and expanding the excavation

accordingly.

Subsoil samples were collected during the PCS removal process from various locations in
the excavation for volatile organic vapor screening. Volatile organic vapor screening
procedures consisted of scanning the excavated subsoil with a photoionization detector
(PID), Microtip Model 102, for the detection of volatile organic compounds. Headspace
samples were prepared by placing representative subsoil samples in a clean glass container,
covering the container with aluminum foil, sealing the container, and allowing the sample
to warm to approximately 75 degrees F. The headspace (air trapped in the uppermost
portion of the container) of each sample was then measured with the PID to detect volatile
compounds. This methodology is considered representative of in-situ conditions but is
dependent on field conditions, including the chemical nature of the contaminant, soil

moisture content and weather conditions.

After the extent of petroleum hydrocarbon contamination had been removed as determined
by field observations and volatile organic vapor screening, subsoil samples were collected
from each of the two final excavation boundaries for laboratory analysis. The excavations
were then backfilled with clean gravel fill. All stockpiled PCS was placed on plastic in the
vacant lot located adjacent to the service station. Field methods conformed to local health

codes and regulations prescribed by the WDOE for the removal and disposal of PCS.

2.4 Field Observations

Subsoils from the excavations were examined for evidence of petroleum hydrocarbon
contamination. Slightly stained and odorous subsoil was noted at the base and south
sidewall of each excavation during initial excavating activitics. These were the areas that
previous field observations had indicated elevated levels of petroleum hydrocarbons were

present (Chen-Northern, 193-2004). The original excavations are depicted in the Detailed
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Site Plan (Figure 2).

Overexcavating activities commenced in the center of the con‘taminated area beneath pump
island #1. After excavating to 8 feet BGS, sampling and headspace testing of the subsoils
indicated volatile organic vapors were present at concentrations of 339 parts per million
(ppm). The excavation was expanded in all directions and continued until petroleum
hydrocarbon contamination could not be detected using field methods. The resulting
excavation was approximately 10 feet by 8 feet by 14 feet BGS. The boundaries of the
excavation were sampled and volatile organic vapors were detected in concentrations
ranging from 0.0 ppm to 2.3 ppm. These readings were not considered significant based on
past field experience. Approximately 60 cubic yards (yds®) of PCS were removed from the

excavation and deposited on the adjacent vacant lot.

Overexcavating activities were then initiated in the center of the contaminated area beneath
pump island #2. After excavating to 8 feet BGS, field observations indicated petroleum
hydrocarbon contamination was still present. Volatile organic vapors were detected at
concentrations of 27.2 ppm for the base, and the south sidewall was stained and odorous.

Excavating activities were stopped due to time restraints but were resumed the next day.

On May 13, 1993, the excavation was expanded several feet in all directions and headspace
testing was repeated. At the north end of the excavation along the north, east and west
sidewalls at 8 feet BGS, volatile organic vapors were detected at concentrations ranging
from 29.8 ppm to 287.0 ppm. Subsoil Samﬁles from the north and south base of the
excavation, collected at 9 feet BGS, exhibited volatile organic vapor concentrations of 500
ppm and 2365 ppm, respectively. The sidewalls from the south end of the excavation
remained slightly stained and odorous with volatile organic vapor concentrations ranging

from 28.1 ppm to 442 ppm. -

The excavation was again expanded several feet in all directions except in the south where

digging was inhibited by a water line. The excavation reached a depth of 14 feet when
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visual observations indicated the vertical extent of petroleum hydrocarbon contamination
had been reached. The south end, however, remained odorous and volatile organic vapor
concentrations were detected at concentrations ranging from 87.8 ppm to 2706 ppm. Due
to the presence of the water line, a test pit was placed approximately 10 feet south of the
excavation. Headspace testing of subsoil samples from the test pit indicated that volatile
organic vapors were present at concentrations of 1.8 ppm at 10 feet BGS and 89.3 ppm at
14 feet BGS. Excavating activities were stopped until the water line could be removed.
Subsoil samples were collected from the excavation boundaries for laboratory analysis. The
dimensions of this excavation and the excavation from pump island #1 are depicted in the

Excavation Site Diagram - 5/13/93 (Figure 3).

Excavating activities resumed May 18, 1993, with the removal of the water line and
continued until field observations indicated the petroleum hydrocarbon contamination was
removed. The excavation was expanded 5 feet south past the test pit (15 feet from the
previous excavation boundary), 5 feet west to the highway right-of-way, and S feet in the
vertical direction. The resulting excavation was approximately 35 feet by 20 feet by 19.5 feet -
BGS. Subsoil samples were again collected from the excavation boundaries for laboratory
analysis. A combined total of approximately 350 yds® of PCS were removed frdm this
excavation and deposited on the adjacent vacant lot. The dimensions of the final excavation

is depicted in the Excavation Site Diagram - 5/18/93 (Figure 4).

2.5 Analytical Results

Representative subsoil samples were obtained from various locations of the pump island
excavation boundaries completed on May 13, 1993. These samples were collected in
laboratory supplied containers, labelled, and placed in coolers with ice for temporary storage
until received by our accredited laboratory in Billings, Montana. Sample locations are
depicted in the Excavation Site Diagram - 5/13/93 (Figure 3). Laboratory results are
summarized in Tables 1 and 2 while the actual laboratory report and chain-of-custody

documentation can be found in Appendix 1.
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Table 1
Summary of Analytical Results
Pump Island #1 Excavation Samples

Concentration?
Sample Location' | Matrix | Analysis
No ) Gasoli B Ethylb Toluene Xylenes Lead
’ (mg/kg) (mg/kg) (mg/ke) (mg/kg) (mg/kg) (mg/kg)
1715051293 North/East Wall Soil WTPH-G <06 N/A N/A N/A N/A N/A
Composite, 10°
1720051293 South/West Wall Soil WTPH-G <06 N/A N/A N/A N/A N/A
Composite, 10°
WTPH-G
1725051293 Center Base, 14° Soil BTEX <06 | <0.006 <0.006 <0006 | <0006 | <21
ICP-Lead
! Sample locations are characterized by area from which the sample was obtained and the depth (in feet) below ground surface.
2 Soil sample results are reported as a dry weight basis in milligrams per kilogram (mg/kg).
A < sign indicates concentrations, if present, were below practical detection limits calculated for the analytical method.
A N/A indicat tituent was not analyzed for.
Table 2
Summary of Analytical Results
Pump Island #2 Excavation Samples (5/13/93)
Concentration?
Sample Location! | Matrix | Analysis
No Gasol B Ethylb Toluene Xylenes Lead
: (mg/ke) | (me/ke) (mg/ke) (mg/kg) (mghks) | (mgke
1215051393 South Wall, 10 Soil WTPH-G <07 N/A N/A N/A N/A N/A
1216051393 North Wall, 10° Soil WTPH-G <06 N/A N/A N/A N/A N/A
1217051393 East Wall, 10° Soil WTPH-G <06 N/A N/A N/A N/A N/A
1218051393 West Wall, 10° Soil WTPH-G <06 N/A N/A N/A N/A N/A
WTPH-G
1219051393 North Base, 14" Soil BTEX <0.6 < 0.006 <0.006 < 0.006 <0.017 <21
ICP-Lead
WTPH-G
11220051393 South Base, 14’ Soil BTEX 730" <05 15 <05 58* 26
ICP-Lead

1 ¢ 1a 1

b,

2 Soil sample results are repor
* Exceed Action Levels

are

blished by the Washing

limits

twtieal

A < sign indicates concentrations, if present, were below practical

A N/A indicat

‘was not

N
Y

d for.
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Laboratory results confirmed that petroleum hydrocarbon concentrations in the final
excavation boundaries of pump island #1 were below practical detection limits. These
concentrations were below the WDOE Method A action levels set for gasoline, lead, and
BTEX compounds. On the other hand, gasoline and xylene concentrations in the south end
of the pump island #2 excavation exceeded WDOE Method A action levels. Action levels

established by the WDOE may be found in Appendix 2.

Representative subsoil samples were also collected on May 18, 1993, from the expanded
excavation boundaries of pump island #2. These samples were collected in the same
manner as previously described. Sample locations are depicted in the Excavation Site
Dlagram 5/18/93 (Figure 4). Laboratory results are summarlzed in Table 3 while the

actual laboratory report and chain-of-custody documentation can be found in Appendix 1.

Table 3
Summary of Analytical Results
Pump Island #2 Excavation Samples (5/18/93)
, Concentration >
Sample Location' Matrix | Analysis
No Gasoli B Ethylb Toluene Xylenes Lead
) (mg/kg) (mg/ke) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1115051893 East Wall, 12.5' Soil WTPH-G <06 N/A N/A N/A N/A N/A
1120051893 South Wall, 12.5° Soil WTPH-G <06 N/A N/A N/A N/A N/A
1125051893 West Wall, 12.5° Soil WTPH-G <06 N/A N/A N/A N/A N/A
1130051893 North Wall, 12.5° Soil WTPH-G <06 N/A N/A N/A N/A N/A
WTPH-G _ ’
1135051893 North Base, 19.5" Soil BTEX <06 < 0.006 < 0,006 < 0,006 <0.017 N/A
ICP-Lead
WTPH-G
1145051893 South Base, 19.5° Soil BTEX <06 | <0.006 <0.006 <0006 | <0008 | N/A
ICP-Lead

Sample locations are characterized by area from which the sample was obtained and the depth (in feet) below ground surface.
2 Soil sample resulis are reported as a dry weight basis in m.lll.lgrams per kilogram (mg/kg).
A < sign indicates concentrations, if present, were below p 1 ion limits calculated for the analytical method.
A N/A indicates constituent was not analyzed for.

Laboratory results confirmed that petroleum hydrocarbon concentrations in the final

excavation boundaries were below the practical detection limits. These results indicated
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gasoline concentrations were reduced from 730 mg/kg to <0.6 mg/kg and xylene
concentrations were reduced from 58 mg/kg to <0.008 mg/kg for the south end of the
_excavation. These concentrations were below the WDOE Method A action levels set for

gasoline and xylenes.

In order to characterize the stockpiled PCS for on-site landfarming, representative subsoil

samples were obtained from the stockpile. These samples were collected in the same

manner as previously described. Laboratory results are summarized in Table 4 while the

actual laboratory report and chain-of-custody documentation can be found in Appendix 1.
Table 4

Summary of Analytical Results
Stockpile Samples

Concentration?

Sample Location' | Matrix | Analysis —
No Gasoli B Ethylb Toluene Xylenes Lead
’ (mg/kg) (mg/ke) (mg/kg) (mg/ke) (mg/kg) (mg/kg)

WTPH-G
1205051293 Stockpile Soil BTEX 22 < 0.006 < 0.006 < 0.006 <0.017 132
ICP-Lead

WTPH-G
1210051293 Stockpile Soil BTEX <0.6 < 0.006 < 0.006 < 0.006 <0.017 120
ICP-Lead

WTPH-G
1215051293 Stockpile Soil BTEX <0.6 < 0.006 < 0.006 < 0.006 <0.017 110
ICP-Lead

WTPH-G
0920051393 Stockpile Soil BTEX 2700 < 0.380 620 0.950 190.0° 38
ICP-Lead

WTPH-G
1100051393 Stockpile Soil BTEX 8.3 < 0.006 < 0,006 < 0.006 <0.018 26
ICP-Lead

WTPH-G
1450051293 Stockpile Soil BTEX 32 < 0.006 < 0.006 < 0.006 < 0.006 38
ICP-Lead

WTPH-G
1535051293 Stockpile Soil BTEX <06 < 0.006 < 0.006 < 0.006 <0.018 47
ICP-Lead ’

WTPH-G
1730051293 Stockpile Soil BTEX 1900° <0480 8.00 <0.480 23007 145
ICP-Lead

1 g, 1o 1 0} .

are

p ized by area from which the sample was obtained and the depth (in feet) below ground surface.
2 Sl sample results are reported as a dry weight basis in milligrams per kilogram (mg/kg).

* Exceed Action Levels established by the Washington State Department of Ecology. See Appendix 2.

A < sign indicates concentrations, if present, were below practical detection limits calculated for the analytical method.
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Laboratory results indicated petroleum hydrocarbon concentrations in the stockpiled PCS
exceeded WDOE Method A action levels. Gasoline and xylene concentrations greatly
exceeded action levels in two of the eight subsoil samples analyzed. Although trace levels
of benzene, ethylbenzene, toluene, and lead were discovered, action levels were not
exceeded for these constituents in any of the subsoil samples collected. Table 5 is a

summary of statistical data calculated for the PCS stockpile.

~ Table 5
Summary of Analytical Results
Statistical Data of PCS Stockpile
7 WDOE
Constituent Mean' Standard Deviation? | Upper Confidence Level® Method A
Action Levels
Gasoline 580 mg/kg 1100 mg/ kg 1100 mg/kg 100 mg/ kg
Benzene 0.056 mg/ kg 0.099 mg/ kg 0.11 mg/ kg 0.5 mg/kg
Ethylbenzene 1.8 mg/kg 3.3 mg/kg 3.5 mg/ kg 20 mg/kg
Toluene 0.15 mg/ kg 0.33 mg/ kg 0.32 mg/kg 40 mg/ kg
Xylenes 53 mg/ kg 99 mg/kg 103 mg/ kg 20 mg/kg
Lead 82 mg/ kg 50 mg/ kg 107 mg/ kg 250 mg/ kg

! Mean ge) of

lated from information provided by Table 4.
% Standard deviation, or sample standard deviation, is an estimate of the variability among the collected sample data.
3 Upper confidence level - i.e. any given sample from this stockpile has a 5% possibility of ding this

The statistical information provided by Table 5 confirmed WDOE Method A action levels
were exceeded. Although the data contained a large margin of error, as indicated by the
significant standard deviation calculated for each constituent, the upper confidence level
data affirmed that gasoline and xylene concentrations exceeded established action levels.
Information from Table 5 also affirmed that benzene, ethylbenzene, toluene, and lead

concentrations were below action levels.
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3.0 DISCUSSION

Results of the underground storage tank site assessment indicated petroleum hydrocarbon
contamination was present in subsoils at the subject site (Chen-Northern, 193-2004). Field
observations from the original UST decommissioning indicated that gasoline may have

originated from beneath the pump islands, possibly at product piping couplings.

Beneath pump island #1, the released gasoline appeared to have migrated vertically through
the subsoil to a depth of approximately 12 feet BGS. The zone of contamination appeared
confined horizontally to an area approximately 10 feet by 8 feet. A cross-section of the
estimated contamination zone for pump island #1 is depicted in the Pump Island

Contamination Cross-Section Diagram (Figure 5).

On the other hand, the zone of contamination beneath pump island #2 was much more
extensive. Based on field observations, the released gasoline from this pump island was
traced to a depth of approximately 18 feet BGS at the deepest point. In addition, the
released gasoline migrated approximately 20 feet south of the pump island. The sand seams
discovered in the native subsoils have been migration pathways for the released gasoline.
An alternate explanation may be that the original pump island backfill contacted the backfill
for the water line and this backfill material allowed the gasoline to migrate further south
than would otherwise have occurred. A cross-section of the estimated contamination zone
for pump island #2 is also depicted in the Pump Island Contamination Cross-Section

Diagram (Figure 5).

Excavating activities conducted at the subject site appeared successful in removing the PCS
from both pump island releases. Cross-sections of the estimated contamination zones
transposed with the remediation excavations are depicted in the Excavation Cross-Section
Diagram (Figures 6). Laboratory analysis of subsoil samples collected from the boundaries
of both excavations indicated contaminant concentrations were below practical detection

limits for gasoline, lead, and BTEX compounds.
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Approximately 410 yds® of PCS was removed and placed on the adjacent vacant lot. This
material was spread out on plastic to a thickness of one to three feet and enclosed with
plastic safety fencing. Based on past experience, the PCS appeared suitable Ifor remediation
by landfarming (soil aeration) without presenting a significant health hazard to local
residents or endangering water resources. Laboratory analysis of subsoil samples collected
from the stockpile indicated gasoline ‘concentrations averaged 580 mg/kg and xylene
concentrations averaged 52.5 mg/kg. The highest concentrations found in the stockpile for
gasoline and xylenes were 2700 mg/kg and 280 mg/kg, respectively. Groundwater was
estimated to be approximately 50 feet BGS and the nearest surface water was the Columbia
River located over 400 yards to the east. Mr. Dave Prosch of the Chelan-Douglas Health
District was contacted by phone on May 14, 1993, and informed of plans to landfarm this
material on-site. On his recommendation, Chen-Northern prepared a written notice to be
distributed with local residents informing them of the landfarming activities being conducted
at the subject site and to warn parents that children should not play in this material.
Reportedly, the subject site owner distributed these notices to surrounding residents.
Although Chelan County does not have an official procedure for establishing PCS landfarm
sites, laboratory results and pertinent information pertaining to the subject site were

forwarded to Mr. Prosch for his review.
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4.0 CONCLUSIONS/RECOMMENDATIONS

Phase II/III assessment activities including excavating, analytical testing, and site evaluations
have been completed for the subject site. Field observations and laboratory results indicated
the petroleum hydrocarbon contamination has been successfully removed from the former
pump island sites. Petroleum hydrocarbon concentrations in subsoil samples obtained from
the final boundaries of the excavations were below WDOE Method A action levels. Based
on the results of this assessment, Chen-Northern’s professional opinion is that this site has

been successfully remediated and meets the criteria for permanent closure.

Chen-Northern recommends that the WDOE be notified as to the conditions that exist at
the subject site. We also recommend the stockpiled PCS currently being landfarmed on-site
be sampled in six to eight months to monitor the effectiveness of aeration and to determine

the need for soil turning or removal.
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5.0 LIMITATIONS

This work was performed in accordance with the generally accepted practices of other
consultants undertaking similar studies at the same time and in the same geographical area.
Chen-Northern observed a degree of care and skill generally exercised by other consultants
under similar circumstances and conditions. Chen-Northern’s findings and conclusions must
be considered not as scientific certainties, but as opinions based on our professional
judgement concerning the significance of the data gathered during the course of monitoring.

Other than this, no warranty is implied or intended.

Prepared and submitted by: Reviewed by:
Greg L. Thurman - Gerald G. Harper ]
Assistant Project Engineer Division Manager
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Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Collected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004)

June 4, 1993
Sheet 12 of 32

140838

PUMP ISLAND 1, N/E WALL, 10° 1715051293
05/12/93 ,

GREG THURMAN

1715

SOIL

MEASURED DATE

PARAMETER VALUE ANALYZED
INORGANICS:

Moisture 19.3 % 05/26/93
MISCELLANEOUS:

Data File Number-TPH Gasoline Raq79
PETROLEUM HYDROCARBONS (8015):

Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/26/93

Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/26/93

Iiinniﬁngyj(nn

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Coliected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004)

140840
PUMP ISLAND 1,
05/12/93

GREG THURMAN
1725

SOIL

BASE, 14’ 1725051293

June 4, 1993
Sheet 14 of 32

MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS: _
Moisture 16.0 % 05/27/93
METALS:
Lead as Pb (Total) <21 mg/kg 05/28/93
MISCELLANEOUS: ’
Data File Number-Volatiles Faq42
Data File Number-TPH Gasoline Rag8l
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 * mg/kg 05/27/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/27/93
VOLATILE AROMATICS: ,
Benzene as rec’d <5 ug/kg 05/24/93
Benzene dry basis . <6 Ha/kg 05/24/93
Ethylbenzene as rec’d \ <5 Hg/kg 05/24/93
Ethyibenzene dry basis <6 Hg/Kkg 05/24/93
Toluene as rec’d <5 ug/kg 05/24/93
Toluene dry basis <6 Ha/kg 05/24/93
Xylenes as rec’d <5 Ha/kg 05/24/93
Xylenes dry basis , <6 ug/kg 05/24/93

* This analysis was performed after the recommended 14-day holding time.

Huntingdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.

Sample Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993

87-921 Sheet 15 of 32
Lucky’s Service (193-2004)

: 140841

PUMP ISLAND 2, S WALL, 10’ 1215051393

Sample Date:  05/13/93
Collected by: GREG THURMAN
Time Sampled: 1215
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS: -
Moisture 19.0 % 05/27/93
MISCELLANEOUS: :
Data File Number-TPH Gasoline Raq98
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 0.6 mg/kg 05/27/93
Petroleum Hydrocarbons as Gasoline dry basis 0.7 mg/kg 05/27/93

]E[llI]IjI];;(i()Il - Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
- Sample Date:
Collected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004)

June 4, 1993
Sheet 16 of 32

140842

PUMP ISLAND 2, N WALL, 10° 1216051393
05/13/93

GREG THURMAN

1216

SOIL

MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 12.5 % 05/27/93
MISCELLANEOUS:
Data File Number-TPH Gasoline Raq99
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/27/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/27/93

Huntingdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

CHEN-NORTHERN, INc; TRI-CITIES, WA June 4, 1993
87-921 Sheet 17 of 32
Lucky’s Service (193-2004)

Laboratory No.: 140843
Sample Name: PUMP ISLAND 2, E WALL, 10’ 1217051393
Sample Date: 05/13/93
Collected by: GREG THURMAN
Time Sampled: - 1217
Samplie Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 14.0 % 05/25/93
MISCELLANEOUS:
Data File Number-TPH Gasoline Raro0l
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 * mg/kg 05/25/93

Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/25/93

* This analysis was performed after the recommended 14-day holding time.

Huntingdon ' - Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Collected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA

87-921

Lucky’s Service (193-2004)

140844

PUMP ISLAND 2, W WALL, 10° 1218051393

05/13/93
GREG THURMAN
1218

SOIL

June 4, 1993
Sheet 18 of 32

MEASURED DATE

PARAMETER VALUE "~ ANALYZED
INORGANICS:

Moisture 14.0 % 05/28/93
MISCELLANEOUS:

Data File Number-TPH Gasoline Rar02
PETROLEUM HYDROCARBONS (8015):

Petroleum Hydrocarbons as Gasoline as rec’d <0.5 * mg/kg 05/28/93

Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/28/93

* This analysis was performed after the recbmmended 14-day holding time.

]ﬂhJIIthngghorl

Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993
Project No.: 87-921 Sheet 19 of 32
Project Name: Lucky’s Service (193-2004)

Laboratory No.: 140845

Sample Name: PUMP ISLAND 2, NORTH BASE, 14° 1219051393
Sample Date: 05/13/93

Collected by: GREG THURMAN

Time Sampled: 1219

Sample Type: SOIL

MEASURED DATE
PARAMETER , VALUE ANALYZED
INORGANICS:
Moisture : 19.9 % 05/25/93
METALS:
Lead as Pb (Total) <21 mg/kg 05/28/93
MISCELLANEOQUS:
Data File Number-Volatiles Fag62
Data File Number-TPH Gasoline Rar03
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 * mg/kg 05/27/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/27/93
VOLATILE AROMATICS:
Benzene as rec’d - <5 Hg/kg 05/25/93
Benzene dry basis . <6 Hg/kg 05/25/93
Ethylbenzene as rec’d <5 Hg/kg 05/25/93
Ethylbenzene dry basis <6 ug/kg 05/25/93
Toluene as rec’d <5 Hg/kg 05/25/93
Toluene dry basis <6 1g/kg 05/25/93
Xylenes as rec’d <15 ug/kg 05/25/93
Xylenes dry basis <17 Hg/kg 05/25/93

* The surrogate spike recovery was below established Timits; however these
results were confirmed by reanalysis of the sample on 6-2-93.

]5[llllti11§§(i()ll ' - Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921 -
Lucky’s Service (193-2004)

June 4, 1993
Sheet 20 of 32

Laboratory No.: 140846
Sample Name: PUMP ISLAND 2, SOUTH BASE, 14° 1220051393
Sample Date: 05/13/93
Collected by: GREG THURMAN
Time Sampled: 1220
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 21.0 % 05/26/93
METALS:
Lead as Pb (Total) 26 mg/kg 05/28/93
MISCELLANEOUS:
Data File Number-Volatiles Faq77
Data File Number-TPH Gasoline Rar85
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 580 * mg/kg 06/01/93
Petroleum Hydrocarbons as Gasoline dry basis 730 mg/kg 06/01/93
VOLATILE AROMATICS:
Benzene as rec’d <395 Hg/kg 05/26/93
Benzene dry basis <500 Hg/kg 05/26/93
Ethylbenzene as rec’d 1200 ug/kg 05/26/93
Ethylbenzene dry basis 1500 Hg/kg 05/26/93
Toluene as rec’d <395 Hg/kg 05/26/93
Toluene dry basis <500 ug/kg 05/26/93
Xylenes as rec’d 46,000 ug/kg 05/26/93
Xylenes dry basis 58,000 ua/kg 05/26/93

* This analysis was performed after the recommended 14-day holding time.

Iiilllijrlggi()rl

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Collected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004) .

140847

STOCKPILE A 1205051293
05/12/93

GREG THURMAN

1205

SOIL

June 4, 1993
Sheet 21 of 32

~ MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 9.9 % 05/25/93
METALS:
Lead as Pb (Total) 132 mg/kg 05/28/93
MISCELLANEOUS:
Data File Number-Volatiles _ Faq43
Data File Number-TPH Gasoline Raqg62
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 2.0 mg/kg 05/25/93
Petroleum Hydrocarbons as Gasoline dry basis 2.2 mg/kg 05/25/93
VOLATILE AROMATICS:
Benzene as rec’d <5 Hg/kg 05/25/93
Benzene dry basis <6 ug/kg 05/25/93
Ethylbenzene as rec’d <5 pg/kg 05/25/93
Ethylbenzene dry basis <6 ug/kg 05/25/93
Toluene as rec’d <5 ug/kg 05/25/93
Toluene dry basis <6 H9/kg 05/25/93
Xylenes as rec’d <15 1g/kg 05/25/93
Xylenes dry basis <17 M9/kg 05/25/93

Hunﬁngdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Collected by:
Time Sampied:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA

87-921
Lucky’s Service (193-2004)

140848

STOCKPILE A 1210051293
05/12/93

GREG THURMAN

1210

SOIL

June 4, 1993
Sheet 22 of 32

MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 10.7 % 05/25/93
METALS:
Lead as Pb (Total) 120 mg/kg 05/28/93
MISCELLANEOUS:
Data File Number-Voiatiles Faqd4b
Data File Number-TPH Gasoline Rag63
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/25/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 ‘mg/kg 05/25/93
VOLATILE AROMATICS:
Benzene as rec’d <5 Hg/kg 05/25/93
Benzene dry basis <6 1g/kg 05/25/93
Ethylbenzene as rec’d <5 Hg/kg - 05/25/93
Ethylbenzene dry basis <6 Ha/kg 05/25/93
Toluene as rec’d <5 ug/kg 05/25/93
Toluene dry basis <6 Hg/kg 05/25/93
Xylenes as rec’d <15 ua/kg 05/25/93
Xylenes dry basis <17 ua/kg 05/25/93

Huntingdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Collected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004)

140849

STOCKPILE A 1215051293
05/12/93

GREG THURMAN

1215

SOIL

June 4, 1993
Sheet 23 of 32

MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 10.7 % 05/25/93
METALS:
Lead as Pb (Total) 110 mg/kg 05/28/93
MISCELLANEOUS: .
Data File Number-Volatiles Faq46
Data File Number-TPH Gasoline Rar86
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 06/01/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 06/01/93
VOLATILE AROMATICS:
Benzene as rec’d <5 Hg/kg 05/25/93
Benzene dry basis <6 Hg/kg 05/25/93
Ethylbenzene as rec’d <5 Hg/kg 05/25/93
Ethylbenzene dry basis <6 Hg/kg 05/25/93
Toluene as rec’d <5 H9/kg 05/25/93
Toluene dry basis <6 Hg/kg 05/25/93
Xylenes as rec’d <15 Ha/kg 05/25/93
Xylenes dry basis <17 Hg/kg 05/25/93

Huntingdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004)

June 4, 1993
Sheet 24 of 32

Laboratory No.: 140850
Sample Name: STOCKPILE B 0920051393
Sample Date: 05/13/93
Collected by: GREG THURMAN
Time Sampled: 0920
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 21.3 % 05/26/93
METALS:
Lead as Pb (Tota]) 38 mg/kg 05/28/93
MISCELLANEOUS:
Data File Number-Volatiles Faq78
Data File Number-TPH Gasoline Rar87
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec d 2100 * mg/kg 06/01/93
Petroleum Hydrocarbons as Gasoline dry basis 2700 mg/kg 06/01/93
VOLATILE AROMATICS:
Benzene as rec’d <380 Hg/kg 05/26/93
Benzene dry basis <480 Hg/Kg 05/26/93
Ethylbenzene as rec’d 4900 19/kg 05/26/93
-‘Ethylbenzene dry basis 6200 Hg/kg 05/26/93
Toluene as rec’d 750 H9/kg 05/26/93
Toluene dry basis 950 1g/kg 05/26/93
Xylenes as rec’d 150,000 ug/kg 05/26/93
Xylenes dry basis 190,000 ug/kg 05/26/93

* The sample was extracted with methanol before the 14-day holding time.

had expired.

Hunﬁngdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921
Lucky’s Service (193-2004)

June 4, 1993
Sheet 25 of 32

Laboratory No.: 140851
Sample Name: STOCKPILE B 1100051393
Sample Date: 05/13/93
Collected by: GREG THURMAN
Time Sampled: 1100
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS: '
Moisture 17.7 % 05/25/93
METALS:
Lead as Pb (Total) , 26 mg/kg 705/28/93
MISCELLANEOUS: :
Data File Number-Volatiles Fag63
Data File Number-TPH Gasoline Rarg5
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 6.8 * mg/kg 06/02/93
Petroleum Hydrocarbons as Gasoline dry basis 8.3 mg/kg 06/02/93
VOLATILE AROMATICS:
Benzene as rec’d <5 Hg/kg 05/25/93
Benzene dry basis i <6 Hg/kg 05/25/93
Ethylbenzene as rec’d <5 ug/kg 05/25/93
Ethylbenzene dry basis © <6 . ug/kg 05/25/93
Toluene as rec’d <5 Hg/kg 05/25/93
Toluene dry basis <6 1g9/kg 05/25/93
Xylenes as rec’d <15 ug/kg 05/25/93
Xylenes dry basis <18 Hg/kg 05/25/93

* This analysis was performed after the recommended 14-day holding time.

Hunﬁngdon

Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA
87-921 _
Lucky’s Service (193-2004)-

June 4, 1993
Sheet 26 of 32

Laboratory No.: 140852
Sample Name: STOCKPILE B 1450051293
Sample Date: 05/12/93
Collected by: GREG THURMAN
Time Sampled: 1450
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 10.4 % 05/27/93
METALS:
Lead as. Pb (Tota]) 38 mg/kg 05/28/93
MISCELLANEOUS:
Data File Number-Volatiles Faq47
Data File Number-TPH Gasoline Raq90
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 2.9 * mg/kg 05/27/93
Petroleum Hydrocarbons as Gasoline dry basis 3.2 mg/kg 05/27/93
VOLATILE AROMATICS:
Benzene as rec’d <5 Hg/Kkg 05/25/93
Benzene dry basis o <6 19/kg 05/25/93
Ethylbenzene as rec’d - <5 ug/kg 05/25/93
Ethylbenzene dry basis <6 ug/kg 05/25/93
Toluene as rec’d <5 Hg/kg 05/25/93
Toluene dry basis <6 ug/kg 05/25/93
Xylenes as rec’d <5 Ha/kg 05/25/93
Xylenes dry basis <6 ug/kg 05/25/93

* The analysis was performed after the recommended 14-day holding time.

Hunﬁngdon

Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993
Project No.: 87-921 Sheet 27 of 32
Project Name: Lucky’s Service (193-2004) _

Laboratory No.: 140853

Sample Name: STOCKPILE B 1535051293
Sample Date: - 05/12/93

Coilected by: GREG THURMAN

Time Sampled: 1535 ~

Sample Type: SOIL

MEASURED DATE

PARAMETER VALUE ANALYZED
INORGANICS:

Moisture - 16.9 % 05/26/93
METALS:

Lead as Pb (Total) 47 mg/kg 05/28/93
MISCELLANEOUS:

Data File Number-Volatiles Fag48

Data File Number-TPH Gasoline Raq78
PETROLEUM HYDROCARBONS (8015):

Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/26/93

Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/26/93
VOLATILE AROMATICS: :

Benzene as rec’d <5 1a/kg 05/25/93

Benzene dry basis o <6 1g/kg 05/25/93

Ethylbenzene as rec’d <5 4a/kg 05/25/93

Ethylbenzene dry basis <6 Hg/kg 05/25/93

Toluene as rec’d <5 Hg/kg 05/25/93

Toluene dry basis <6 Ha/kg 05/25/93

Xylenes as rec’d <15 Hg/kg 05/25/93

Xylenes dry basis <18 1g/kg 05/25/93

Huntingdon ‘ ~ Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993
Project No.: 87-921 Sheet 28 of 32
Project Name: Lucky’s Service (193-2004) :

Laboratory No.: 140854

Sample Name: STOCKPILE B 1730051293
Sample Date: 05/12/93

Collected by: GREG THURMAN

Time Sampled: 1730

Sample Type: SOIL

MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 12.8 % 05/27/93
METALS:
Lead as Pb (Total) ' 145 mg/kg 05/28/93
'MISCELLANEOUS: | |
Data File Number-Volatiles , Faq79
Data File Number-TPH Gasoline Raq82
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 1700 * mg/kg 05/27/93
Petroleum Hydrocarbons as Gasoline dry basis 1900 mg/kg 05/27/93
VOLATILE AROMATICS: '
Benzene as rec’d <420 1g/kg 05/26/93
Benzene dry basis : <480 ug/kg 05/26/93
Ethylbenzene as rec’d 7000 Hg/kg 05/26/93
Ethylbenzene dry basis 8000 Ha/kg 05/26/93
Toluene as rec’d <420 ug/kg 05/26/93
Toluene dry basis <480 ug/kg 05/26/93
Xylenes as rec’d 200,000 ug/kg 05/26/93
Xylenes dry basis 230,000 ug/kg 05/26/93

* The sample was extracted with methanol before the 14-day holding time
had expired.

I]illltil]{;(i()[l ' v ~ Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993
Project No.: 87-921 Sheet 29 of 32
Project Name: Lucky’s Service (193-2004)

Laboratory No.: 140855

Sample Name: DUPLICATE OF 140828 EAST/N WALL TANK 1,8’
Sample Date: 05/12/93 .
Collected by: GREG THURMAN

Time Sampled:  NOT APPLICABLE

Sample Type: SOIL

MEASURED DATE
PARAMETER : VALUE ANALYZED

Not run - past holding time

Huntingdon o Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

Laboratory No.:

Sampie Name:
Sample Date:
Collected by:
Time Sampled:

CHEN-NORTHERN, INC. TRI-CITIES, WA

87-921

Lucky’s Service (193-2004)

140856

SPIKE OF 140837 Piping 35'x4.5’

05/12/93
GREG THURMAN
1520

June 4, 1993
Sheet 30 of 32

Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
METALS: .
Lead as Pb (Total) ‘ 90 % 05/28/93
MISCELLANEOUS:
Data File Number-Volatiles Faq4l
VOLATILE AROMATICS:
Benzene as rec’d 96 % 05/24/93
Ethylbenzene as rec’d g5 % 05/24/93
Toluene as rec’d 86 % 05/24/93
Xylenes as rec’d 92 % 05/24/93

]E[lllltil]{;(i()ll Chen-Northern, Inc.,




Client Name:
Project No.:
Project Name:

- CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993

87-921 Sheet 31 of 32
Lucky’s Service (193-2004)

Laboratory No.: 140857
Sample Name: DUPLICATE OF 140838 PUMP ISLAND 1 N/E WALL 10°
Sample Date: 05/12/93
Collected by: GREG THURMAN
Time Sampled: 1715
Sample Type: SOIL
MEASURED DATE

PARAMETER VALUE ANALYZED
MISCELLANEOUS:

Data File Number-TPH Gasoline Raq80
PETROLEUM HYDROCARBONS (8015):

Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/26/93

Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/26/93

I]i]lltil]{;(i()[l ' ~ Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 4, 1993
Project No.: 87-921 Sheet 32 of 32
Project Name: Lucky’s Service (193-2004) :

Laboratory No.: 140858

- Sample Name: SPIKE OF 140847 STOCKPILE A
Sample Date: 05/12/93 ,

Collected by: GREG THURMAN

Time Sampled: 1205

Sample Type: SOIL

MEASURED DATE
PARAMETER VALUE ~ ANALYZED
METALS: | ,
Lead as Pb (Total): 91 % 05/28/93
- MISCELLANEOUS:
Data File Number-Volatiles Faqg6l
VOLATILE AROMATICS:
Benzene as rec’d 92 % 05/25/93
Ethylbenzene as rec’d 81 % 05/25/93
Toluene as rec’d 80 % 05/25/93
Xylenes as rec’d 78 * % 05/25/93

* This spike recovery is slightly below our acceptance limits of 80-120%.
The spike was analyzed twice with similar results, indicating a possible
matrix interference. '

Huntingdon | ~ Chen-Northem, Inc.,
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Huntingdoh

Chen-Northern, Inc.

600 SOUTH 25TH STREET TE@HN[I@AIL REP@RT

P.O. BOX 30615
BILLINGS, MT 59107
(406) 248-9161

FAX (406) 248-9282

REPORT TO: ATTN: MR. GREG THURMAN DATE: June 7, 1993
CHEN-NORTHERN, INC. JOB NUMBER: 87-921
P 0 BOX 2601 SHEET: 1 of 9
TRI-CITIES WA 99302 INVOICE NO. 23388

REPORT OF: Soil Analysis - Lucky’s Service (193-2004-1)

SAMPLE IDENTIFICATION:

On May 21, 1993, these soil samples (laboratory numbers 140928 through 140935)
were received in our Taboratory for analysis. The samples were analyzed for
volatile organics in accordance with Environmental Protection Agency Manual SW-

846, Test Methods for Evaluating Solid Waste, Third Edition, November 1986;
Method 8020.

The total petroleum hydrbcarbon determinations were made in accordance with the
State of Washington Department of Ecology, Method WTPH-G. The lead analysis was
conducted in accordance with SW-846, Method 6010.

The test results are shown on the following pages. Chromatograms are attached for
your reference. '

A < sign indicates the value reported was the practical quantitation limit for
this sample using the method described. Concentrations of analyte, if present,
below this were not quantifiable.

Reviewed by 1\/01'9\9\%74 . M

Attachments (chromatograms)

rmr

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF OUR CLIENTS AND AUTHORIZATION FOR
PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING QUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL. SAMPLES WILL BE DISPOSED
OF AFTER TESTING IS COMPLETED UNLESS OTHER ARRANGEMENTS ARE AGREED TO IN WRITING.

(Rev. 1/89) CNI-11-




Client Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA

June 7, 1993

Project No.: 87-921 Sheet 2 of 9
Project Name: Lucky’s Service (193-2004-1)
Laboratory No.: 140928 :
Sample Name: 1130051893 PUMP ISLAND 2, N WALL 12.6’
Sample Date: 05/18/93
Collected by: DON GECK
Time Sampled: 1130
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
. Moisture 19.4 % 05/29/93
MISCELLANEOUS: :
Data File Number-TPH Gasoline Rar40
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/29/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/29/93

Hunﬁngdon

Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 7, 1993
Project No.: 87-921 , Sheet 3 of 9
Project Name: chky’s Service (193-2004-1)
Laboratory No.: 140929
Sample Name: 1120051893 PUMP ISLAND 2, S. WALL 12.6°
Sample Date: 05/18/93
Collected by: DON GECK
Time Sampled: 1120
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 15.9 % 05/29/93
MISCELLANEOUS:
Data File Number-TPH Gasoline Rar42
PETROLEUM HYDROCARBONS (8015): :
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/29/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/29/93

Huntingdon

Chen-Narthern, Inc.,




CTient Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA

June 7, 1993

Project No.: 87-921 _ Sheet 4 of 9
Project Name: Lucky’s Service (193-2004-1)
Laboratory No.: 140930
Sample Name: 1125051893 PUMP ISLAND 2, W. WALL 12.6°
Sample Date: 05/18/93
CoTlected by: DON GECK
Time Sampled: 1125
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS: '
Moisture 18.9 % 05/30/93
MISCELLANEOQUS:
Data File Number-TPH Gasoline Rar43
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 "~ mg/kg 05/30/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/30/93

Huntingdon

Chen-Nonhern,lnc”




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 7, 1993
Project No.: 87-921 Sheet 5 of 9
Project Name: Lucky’s Service (193-2004-1)
Laboratory No.: 140931
Sample Name: 1115051893 PUMP ISLAND 2, E. WALL 12.6°
Sample Date: 05/18/93
Collected by: DON GECK
Time Sampled: 1115
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 18.2 % 05/30/93
MISCELLANEQUS:
Data File Number-TPH Gasoline Rard4
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/30/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/30/93

Huntingdon

Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INc; TRI-CITIES, WA June 7, 1993
Project No.: 87-921 Sheet 6 of 9
Project Name: Lucky’s Service (193-2004-1)

Laboratory No.: 140932

Sample Name: 1145051893 PUMP ISLAND 2, S. BASE 19.6°
Sample Date: 05/18/93

Collected by: DON GECK

Time Sampled: 1145

Sample Type: SOIL

MEASURED DATE
PARAMETER _ VALUE ANALYZED
INORGANICS:
Moisture 18.3 % 05/30/93
MISCELLANEOUS:
Data File Number-Volatiles Faq83
Data File Number-TPH Gasoline Rar45
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/30/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/30/93
VOLATILE AROMATICS:
Benzene as rec’d <5 H9/Kkg 05/27/93
Benzene dry basis <6 1g/kg 05/27/93
Ethylbenzene as rec’d <5 1g/kg 05/27/93
Ethylbenzene dry basis _ <6 Hg/kg 05/27/93
Toluene as rec’d <5 Hg/kg 05/27/93
Toluene dry basis <6 Hg/kg 05/27/93
Xylenes as rec’d ' <15 Hg/kg 05/27/93
Xylenes dry basis _ <8 Hg/kg 05/27/93

Iilll]ljljgg(l(lll ' Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC. TRI-CITIES, WA June 7, 1993
Project No.: 87-921 Sheet 7 of 9
Project Name: Lucky’s Service (193-2004-1)
Laboratory No.: 140933
Sample Name: 1135051893 PUMP ISLAND 2, N BASE 19.6°
Sample Date: 05/18/93
Collected by: DON GECK
Time Sampled: 1135
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS:
Moisture 19.3 % 06/01/93
MISCELLANEQUS:
Data File Number-Volatiles Faq87
Data File Number-TPH Gasoline Rar74
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 06/01/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 06/01/93
VOLATILE AROMATICS:
Benzene as rec’d <5 ug/kg 05/27/93
Benzene dry basis <6 M9 /kg 05/27/93
Ethylbenzene as rec’d <5 Hg/kg 05/27/93
Ethylbenzene dry basis _ <6 Hg/kg 05/27/93
Toluene as rec’d <5 Ha/kg 05/27/93
Toluene dry basis <6 Hg/kg 05/27/93
Xylenes as fec’d <15 ug/kg 05/27/93
Xylenes dry basis <19 1g/kg 05/27/93

Hunﬁngdon

Chen-Northern, Inc.,




Client Name: CHEN-NORTHERN, INC# TRI-CITIES, WA June 7, 1993
Project No.: 87-921 Sheet 8 of 9
Project Name: Lucky’s Service (193-2004-1)

Laboratory No.: 140934

Sample Name: DUPLICATE 140928 1130051893 PUMP ISLAND 2
Sample Date: 05/18/93

Collected by: DON GECK

Time Sampled: 1130

Sample Type: SOIL

_ MEASURED DATE
PARAMETER VALUE ANALYZED
INORGANICS: .
Moisture 19.9 % 05/29/93
MISCELLANEOUS:
Data File Number-TPH Gasoline Rar4l
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d <0.5 mg/kg 05/29/93
Petroleum Hydrocarbons as Gasoline dry basis <0.6 mg/kg 05/29/93

Iil]lltil]{;(i()ll ‘ Chen-Northern, Inc.,




Client Name:

CHEN-NORTHERN, INC. TRI-CITIES, WA

June 7, 1993

Project No.: 87-921 Sheet 9 of 9
Project Name: Lucky’s Service (193-2004-1)
Laboratory No.: 140935
Sample Name: SPIKE 140932 1145051893 PUMP ISLAND 2, S
Sample Date: 05/18/93
Collected by: DON GECK
Time Sampled: 1145
Sample Type: SOIL
MEASURED DATE
PARAMETER VALUE ANALYZED
MISCELLANEOUS:
Data File Number-Volatiles Far93
Data File Number-TPH Gasoline Rar75
PETROLEUM HYDROCARBONS (8015):
Petroleum Hydrocarbons as Gasoline as rec’d 95 % 06/01/93
VOLATILE AROMATICS:
Benzene as rec’d 102 % 06/02/93
Ethylbenzene as rec’d 93 % 06/02/93
Toluene as rec’d 96 % 06/02/93
Xylenes as rec’d 88 % 06/02/93

}quniirlggicnn

Chen-Northern, Inc.,
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APPENDIX 2

Washington State Department of Ecology Action Levels




 Washington Department of Ecology
Action Levels for Petroleum Releases”

71-43-2

1.0 ug/L

Benzene 0.5 mg/kg
Toluene 108-88-3 40.0 ug/L 40.0 mg/kg
Ethylbenzene 100-41-4 30.0 ug/L 20.0 mg/kg
Xylenes 1330-20-7 20.0 ug/L. 20.0 mg/kg
TPH (gasoline) -- 1000.0 ug/L 100.0 mg/kg
TPH (other) - 1000.0 ug/L 200.0 mg/kg
Lead 7439-92-1 5.0 ug/L 250.0 mg/kg

* Adapted from Guidance for Remediation of Releases from Underground Storage Tanks,

Washington State Department of Ecology, Toxics Cleanup Program, p.74




SUMMARY OF WASHINGTON STATE DEPARTMENT OF ECOLOGY ACTION LEVELS

In March 1989, a toxic waste cleanup law went into effect in Washington. Passed as Initiative 97, this law is
known as the Model Toxics Control Act (MTCA), Chapter 70.105D RCW. In developing the Act’s cleanup

regulation, the Washington State Department of Ecology established cleanup standards and requirements for

cleanup actions.

Cleanup levels are established for carcinogenic and noncarcinogenic substances. MTCA provides three options

for establishing site-specific cleanup levels or action levels. The following summarizes the options or methods

outlined in the Act.

METHOD A

METHOD B

METHOD C

Defines action levels for 25 of the most common hazardous substances found at sites.
This method is designated for cleanups that are relatively straightforward or involve
only a few hazardous substances, all of which must be listed on the Method A tables.
Method A action levels are the most stringent.

Levels are established using site risk assessments which are dependent upon site
specific characteristics, i.e. how hazardous substances interact, the combined health
effects of the substances, and how their movement on-site and off-site could threaten
human health and the environment.

The risk level for individual carcinogens cannot exceed one-in-a-million. When more
than one type of substance is present, the total risk at the site may not exceed 1 in
100,000. Noncarcinogenic substances may not exceed levels at which human illness
may result. This method is generally used when sites are impacted by substances not
listed under Method A. It is considered less stringent than Method A.

Levels are similar to Method B, but the lifetime cancer risk is set at 1 in 100,000 for
both individual substances and for the total risk caused by all site substances. Method
C is used when cleanup levels under Method A or B are not achievable, or may cause
more harm to the environment. When this method is used, data must be provided that
cleanup levels will protect both human health and the environment. It is considered
less stringent than Method A or Method B and is usually reserved for industrial sites.

In some cases, action levels are set at concentrations lower than what can be reliably measured using sampling

and analytical methods. When these cases occur, the lowest reliable measurement is used (WAC 173-340, 1991).

Method A action levels were used in this study and are the most stringent.




APPENDIX 3

Photographic Records




PHOTOGRAPHER: Greg Thurman

DATE: 5/12/93

VIEW: Exposed Tops of Tanks

DIRECTION: Looking East

PHOTOGRAPHER: Greg Thurman

DATE: 5/12/93

VIEW: Removed Tanks

DIRECTION: South Side of Tanks

CHEN-NORTHERN, INC.

Job No.: 193-2004

PHOTOGRAPHIC RECORDS

LUCKY'S SERVICE STATION
14579 ALT. HWY 97

ENTIAT, WASHINGTON

DATE:
6/14/93

MOUNTED BY:
GT

REVIEWED BY:
GH

EXHIBIT NO.
A




PHOTOGRAPHER: Greg Thurman
DATE; 5/12/93
VIEW: Subject Site

DIRECTION: Looking South

PHOTOGRAPHER: Greg Thurman
DATE: 5/12/93
VIEW: Pump Island Excavalion

DIRECTION: Looking South

CHEN-NORTHERN, INC.

Job No.: 193-2004

PHOTOGRAPHIC RECORDS

LUCKY'S SERVICE STATION
14579 ALT. HWY 97

ENTIAT, WASHINGTON

DATE: MOUNTED BY: REVIEWED BY: EXHIBIT NO.
6/14/93 GT GH B
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