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October 18, 1995
Mr. Don Abbott

Washington Department of Ecology

Central Region

15 West Yakima Avenue [
Yakima, WA 98902-3387

RE:  Transmittal of:
Subsurface Petroleum Hydrocarbon Assessment and Remedial Investigation Report
Results of Bank/Seep Sampling on Columbia River, and

Groundwater Monitoring and Status Report

Time Qil Co. Property 01-056; Jackpot Food Mart
500 George Washington Way; Richland, Washington

Dear Mr. Abbott,

Please find enclosed herewith copies of the above referenced documents produced for Time Qil Co. by
AGRA Earth & Environmental, Inc. The following paragraphs present a brief history of the site, a
synopsis of conditions encountered during the hydrocarbon assessment/remedial investigation, and our
plans for future work. The hydrocarbon assessment/remedial investigation report contains a more detailed
description of the sitc and the investigation. The groundwater monitoring report contains a description of
our most recent monitoring event in which groundwater conditions were very similar to those documented
during the groundwater sampling phase of the hydrocarbon assessment. The bank/seep sampling report
contains the results of a sampling effort conducted to assess the possibility of an impact to the Columbia
River. Please contact me should you require any additional information.

Site History:

The subject property was operated as a bus depot and gasoline service station prior to being purchased by
Time Oil Co. in the late 1950’s. The bus depot has since been demolished, and a Jackpot Food Mart
convenience store has been constructed in the central area of the site.

Four carbon steel USTs were previously located near the southeastern corner of the site. Three of these
tanks and their associated product piping and dispenser islands werc removed in 1990 and replaced with a
new tank system located in another portion of the site. Analytical testing of soil samples recovered during
UST removal determined that gasoline concentrations exceeding MTCA Method A Cleanup Levels - Soil
(Soil Cleanup Levels) were present in soils within the UST cavity. The ncw dispenser complex was
constructed in the same location as the original complex, and the new underground tanks are located
slightly northeast of the dispenser islands (the current site layout is presented on Figure 2 of the enclosed
site assessment report). The former UST cavity was roughly centered around the location of monitoring
well MW-1.

There are no closure records for the fourth steel tank; however, this tank was belicved to have been located
immediately adjacent to the three that were removed. The fourth tank was searched for and not




encountered during removal of the other tanks; thus, we believe this tank was cither not installed, or may
have been removed at some point prior to 1990. In addition to the former vehicle fueling tanks, a 750-
gallon heating oil tank is belicved to have been located along the western wall of the former bus depot. It is
not known whether this tank was removed during demolition of the depot.

An initial site assessment consisting of the performance of a soil vapor survey, installation of six
groundwater monitoring/vapor extraction wells, and vapor extraction testing was completed in 1993.
Results of this assessment determined that soils impacted by gasoline were present beneath the former UST
cavity, gasoline impacted soils were likely present beneath the dispenser islands, and weathered gasoline
affected groundwater was present beneath both the former UST and dispenser arcas. The extent of affected
groundwater was not delineated, and affected groundwater appeared to be flowing off-site to the east.
Results of vapor extraction testing determined that vapor extraction would be a suitable cleanup technology
for impacted soils. '

The expanded hydrocarbon assessment discussed in the following paragraphs and enclosed site assessment
report was conducted in an attempt to define the full extent of the groundwater impact and perform
remedial testing for the design of a groundwater remediation system.

Results of Assessment:

Drilling Program/Physical Soil & Groundwater Conditions:

The drilling program included the installation of six groundwater monitoring wells (MW-6 through MW-
11}, one groundwater/vapor extraction well {RW-1), and one groundwater air sparging well (SW-1). Well
locations are presented on Figure 2 of the enclosed site assessment report.

Soils beneath the site primarily consisted of coarse grained cobbly gravels with a sandy to silty matrix
filling voids between the gravel and cobbles. Lesser amounts of gravely sand were encountered at depth,
and a relatively thick silty fine sand was noted in well MW-10. Groundwater was encountered at depths of
approximately 27 feet below grade in the elevated western area of the site and approximately 9 feet below
grade in the park to the east of the site during well installation. Generalized cross sections of subsurface
soils are presented as Figures 3 and 4 of the enclosed site assessment report.

New well locations were based on groundwater flow information from the previous assessment.
Monitoring wells MW-6, MW-8, and MW-9 were installed cross-gradient from the plume in order to define
the lateral limits of affected groundwater on the sides of the plume. Wells MW-11, MW-7, and MW-10
were installed in a lincar arrangement aligned within the suspected axis of the groundwater plume in order
to assess groundwater quality upgradient from the site and at two locations downgradient from the site.

Soil Analytical Results:

Since the investigation was conducted primarily to define groundwater conditions at relatively distal
locations from potential source areas, impacted vadose zone soils were not encountered in any well boring,
Samples of capillary fringe zone soils from all well borings were found not to contain detectable
concentrations of petrolenm hydrocarbons. However, all well borings located within the area of affected
groundwater (MW-7, MW-10, MW-11, RW-1, and SW-1) encountered a 5-foot thick layer of submerged
soil contamination located approximately 5 to 10 feet below the groundwater surface. This layer of
submerged contaminated soil is referred to as the “smear zone” in the enclosed site assessment report. Soil
samples from the submerged smear zone were collected from well borings MW-10 and RW-1. The soil
sample collected from the submerged smear zone in well boring MW-10 did not contain detectable
hydrocarbon concentrations; however, the soil sample collected from the submerged smear zone in well
boring RW-1 contained concentrations of total petroleum hydrocarbons (TPH) and BTEX constituents
exceeding Soil Cleanup Levels. The approximate horizontal extent of the submerged smear zone is
presented on Figure 5 of the enclosed site assessment report.




Groundwater Analytical Results:

Groundwater samples were collected from all existing monitoring wells and analyzed for TPH-gasoline,
TPH-diesel, BTEX, and the halogenated volatile organic compounds (FIVOCs) tetrachloroethene (PCE)
and trichloroethene (TCE). Analysis for PCE and TCE was conducted due to the reported presence of
these compounds at many other nearby sites.

Groundwater samples collected from wells MW-5, MW-6, MW-8, and MW-9 were found to either not
contain detectable concentrations of TPH-gasoline, TPH-diesel, and BTEX or to contain these analytes at
concentrations below Groundwater Cleanup Levels. Groundwater samples collected from wells MW-1
through MW-4, MW-7, MW-10, MW-11, and RW-1 were found to contain one or more of the target
analytes at concentrations exceeding MTCA Method A Cleanup Levels-Groundwater (Groundwater
Cleanup Levels).

Low levels of PCE and TCE were detected in groundwater samples recovered from wells MW-2, MW-3,
MW-5, MW-6, MW-8, MW-9, and MW-11; however, none of the detected HVOC concentrations were
above Groundwater Cleanup Levels. It is likely that HVOCs were present at similar low concentrations in
samples collected from other wells; however, interference from relatively high gasoline concentrations
resulted in elevated HVOC detection limits of 5.0 parts per billion for many of the samples.

Groundwater Flow Conditions:

Groundwater level measurements determined that the average depth to groundwater was approximately 27
feet below grade in the elevated western arca of the site and approximately 9 feet below grade in the park to
the east of the site. Groundwater level measurements, and results of a wellhead survey completed following
installation of the new wells, indicate a groundwater flow direction to the northeast. However, results of
groundwater contouring conducted during the previous assessment, current groundwater contaminant
concentrations, and the orientation of the submerged smear zone indicate that groundwater is likely flowing
in an easterly direction. In an attempt to reconcile these differences, groundwater elevations were measured
on three separate occasions in April and May 1995. Results of each well gauging event indicated a
groundwater flow direction to the northeast.

Since it is unlikely that the groundwater plume is oriented in a direction skewed 45 degrees from the
direction of groundwater flow, we intend to retain a different surveying firm to independently measure all
wellhead elevations following installation of additional wells in November 1995. Should an error in the
wellhead clevations recorded from the previous survey be identified, groundwater flow maps will be
revised. Should the upcoming survey confirm the previous results, the anomalous groundwater flow
direction will be factored into future remedial plans. Groundwater flow directions calculated from the three
gauging events are presented on Figures 6 through 8 of the enclosed site assessment report.

Groundwater Sparge Testing:

A 24-hour groundwater sparge test was performed utilizing well SW-1 as the air injection well. Air was
injected through well SW-1, which is screened from 45 to 50 fect below ground surface (approximately 17
to 22 feet below the groundwater surface), at a flow rate of 27 cubic feet per minute (CFM). Soil vapor
was simultaneously extracted from well RW-1, which is constructed with more than 20 feet of well screen
in the vadose zone, at a flow rate of approximately 200 CFM during the sparge test. The simultaneous
vapor extraction was conducted in order to capture hydrocarbon vapors mobilized from the submerged
smear zone and affected groundwater, and to estimate the operating parameters of a combined air
sparging/vapor extraction remediation system.

Dissolved oxygen concentrations in groundwater within wells RW-1, MW-1, MW-3, MW-4, MW-5, and
MW-7 were periodically measured during the sparge test to evaluate the sparging well’s radins of
influence. During the test, marked increases in dissolved oxygen levels were observed in wells RW-1,
MW-1, and MW-4. Although some fluctuations in dissolved oxygen concentrations were observed in other
wells, only RW-1, MW-1, and MW-4 were interpreted to be located within the zone of effective influence.
A conservative sparging radius of influence of 24 feet was calculated for well SW-1 based on the test data.




Additional Vapor Extraction Testing:
Vapor extraction testing was conducted on wells RW-1 and MW-7 to confirm results of the previous vapor

extraction test and further evaluate vapor extraction as a remedial method for the site. Observed and
calculated radii of influence from wells RW-1 and MW-7 ranged from 40 feet (RW-1) to 43 feet (MW-7)
using a Rotron ER-707 blower during the test. These results closely correlate with those observed during
the previous vapor extraction test and will be used to design the site’s pilot remediation system.

Future Work;

In response to the discovery of a rather large affected groundwater plume, Time OQil Co. plans to complete
the tasks listed below in a relatively short time frame. As was discussed during our August 8, 1995
meeting, some of the tasks are underway or have already been completed; thus, the status of each task is
also discussed below.

*

Quarterly Groundwater Monitoring: A quarterly groundwater monitoring program has been initiated
to evaluate groundwater flow characteristics and contaminant concentrations as an carly warning
system for potential plume migration. The monitoring program began with the July 1995 sampling
event and groundwater conditions were very similar to those observed during the expanded site
assessment (discussed above). The first “Groundwater Monitoring and Status Report”, dated August
25, 1995, is enclosed with this letter (the groundwater flow direction measured during the first
monitoring event was also anomalous and may be revised based upon additional survey data).

Columbia River Bank Sampling: Soil and groundwater samples were collected from the western bank
of the Columbia River, approximately 700 feet due east from the site, on August 3, 1995 in order to
evaluate the potential for an impact to the River. Four soil samples (collected from the river bank at
an elevation slightly above the groundwater level) were found not to contain detectable TPH-gasoline
or BTEX concentrations. Likewise, of two groundwater samples collected near the river, one sample
contained only a very low toluene concentration (0.66 ppb, potentially attributable to boat activity on
the river), and the other sample did not contain any of the target analytes. The report outlining results
of the bank sampling, dated August 17, 1993, is also enclosed with this letter.

Hydrology Study: Results of the site assessment raised some important questions concerning the local
hydrology in the site vicinity. In order to efficiently design a remediation system we must determine
how the submerged smear zone became situated in its present location, and if the hydrogeologic
conditions which placed this horizon below the current groundwater interface are likely to retumn
during remediation. In addition, the affected groundwater plume appears to have migrated a
significant distance upgradient from the Time Oil Co. property. The possibility that historical
pumping from water supply wells may have caused anomalous groundwater flow directions must be
researched in order to evaluate optimum placement for remedial wells. The hydrology study is
nearing completion and the report will be issued once a groundwater velocity study has been
completed and results of the new wellhead survey have been received.

Exposure Assessment for Users_of Howard Amon Park: A limited risk assessment was conducted to
determine whether the presence of the gasoline plume beneath Howard Amon Park may present a risk
to recreational users of the park. Preliminary information received from our consultant suggests that
the plume does not appear to present a risk to recreational users of the park. The report detailing the
Exposure Assessment is nearing completion and will be submitted to your office shortly.

Additional Well Instailation: One upgradient well and several downgradient wells will be installed
between November 7th and 22nd, 1995 in an effort to define the remainder of the affected
groundwater plume. Installation of these wells will require drilling in Howard Amon Park and upon
other properties owned by the City of Richland. We have briefed the City of Richland on the results
of the site assessment and they have offered their assistance in securing access to drilling locations. In
order to monitor concentrations of HVOCs migrating onto the site, an upgradient well will be




completed with two strings of casing. One casing string will be screened across the groundwater
surface to monitor for light petroleum hydrocarbon contaminants, and the other casing string will be
screened well below the groundwater surface to monitor for heavier halogenated compounds.

Interim/Pilot Remediation System: Design of an interim/pilot remediation system from the existing
test data is nearing completion. We intend to install a reactive air sparging cut-off gallery at the
eastern (downgradient) edge of our property in order to begin restoration of groundwater quality
downgradient from the Time Qil Co. property. The air sparging and vapor extraction wells would be
located roughly between wells MW-3 and MW-5. We plan to install air injection and vapor
extraction wells for the interim/pilot system, and connect the wells to a treatment area via subsurface
piping during the additional site assessment activities planned for mid November 1995. We expect to
install treatment equipment for the interim/pilot system in carly to mid 1996.

It was a pleasure meeting with you on August 8th to discuss project details, and we look forward to
working with you to resolve this site’s challenging conditions. If you have any questions or comments
conceming this letter, the report, or the information contained within, please call me at (206) 286-6457. 1
would also be happy to visit your office on my next trip to Richland to review any aspect of the project you
might wish to discuss.

Sincerely,

Scott B. Sloan
Geologist

Encls: “Subsurface Petroleum Hydrocarbon Assessment Report”

ceC.

“Results of Bank/Seep Sampling on Columbia River”
“Groundwater Monitoring and Status Report™

Mr. Bruce Williams - AGRA Earth & Environmental, Inc. (w/o enclosures)
Mr. Roger Wright - City of Richland

MADOCS\KENNRICHIRCHSAZSB.DOC
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October 18, 1995
Mr. Don Abbott '
Washington Department of Ecology o
Central Region o
106 South Sixth Avenue ‘
Yakima, WA 98902-3387

RE:  Transmittal of ' S S
Second Quarter 1995 Groundwater Monitoring Report T
Time Oil Co. Property 01-052: Kennewick Jackpot Food Mart
524 West Columbia Drive; Kennewick, Washington

Decar Mr. Abbott,

Please find enclosed herewith a copy of the above referenced document produced for Time OQil Co. by AGRA
Earth & Environmental, Inc. (AGRA). The enclosed report documents groundwater conditions encountered
during the second monitoring event of a planned one year quarterly monitoring program. Previous site assessment
activities have documented the apparent lack of a groundwater impact at the site; thus, the monitoring program is
being conducted to verify these conditions in preparation for site closure. The following paragraphs present a
brief history of the site, a short synopsis of groundwater conditions documented during the monitoring event, and
our plans for future work. The enclosed report contains a more detailed description of the monitoring event.
Please contact me should you require any additional information.

Site History:

The property was purchased by Time Oil Co. prior to 1962, and has operated as a gasoline service station since at
least 1962. The site has undergone two major renovations since that time. Approximate locations of historical
structures associated with gasoline dispensing activities are presented on Figure 2 of the enclosed report.

The original service station was located on the western portion of the site. The castern portion of the property
was vacated by the U. S. government in 1972 and purchased by Time Qil Co. in order to expand the site. Three
underground storage tanks associated with the original service station are believed to have been located near the
northwest corner of the site. To the best of our knowledge, two of these tanks and their associated dispenser
islands were taken out of service in 1975 and replaced by carbon steel tanks and a new dispenser island complex
located in the central area of the site. During the same system upgrade, we believe that the third tank (an 8,000-
gallon UST) was relocated to the new tank complex.

The three carbon steel USTs located in the "new" tank complex were removed in 1990 and replaced with three
double-walled fiberglass-clad steel tanks which are currently located north of the dispenser islands. Although
some excavation and above ground treatment of impacted soils was conducted during the UST replacement
project, soil samples recovered from the fill ends of the tanks were found to contain gasoline range petroleum
hydrocarbons (GRPH) at concentrations exceeding MTCA Method A Cleanup Levels-Soil (Soil Cleanup Levels).

A site assessment was undertaken in 1993 to assess the nature and extent of remaining impacted soils (if any) and
to determine whether impacted groundwater may be present beneath the site. All soil and groundwater samples
collected during the assessment were either found not to contain detectable levels of GRPH or benzene, toluene,




ethylbenzene, and total xylenes (BTEX), including samples collected within and immediately adjacent to the
former UST system. In addition, analytical results from extracted soil vapor samples collected during vapor
extraction testing did not suggest the potential presence of additional impacts in unexplored areas of the site.

As a result of the favorable site assessment findings, a decision was made to perform quarterly groundwater
monitoring throughout a complete hydrologic cycle to confirm conditions observed during the site assessment and
provide a technically sound case for site closure. The first monitoring event was conducted in February 1995
when all groundwater samples were found not to contain detectable levels of GRPH and BTEX. The enclosed
report documents conditions encountered during the second monitoring event conducted in April 1995.

Results of Monitoring Event:
Groundwater samples were collected from all site monitoring wells (MW-1 through MW-4) on April 18, 1995.

Each groundwater sample was analyzed for GRPH and BTEX. GRPH and BTEX were not detected in the
sample collected from well MW-2. Low concentrations of toluene and total xylenes were detected in samples
collected from wells MW-1, MW-3, and MW-5; however, the detected concentrations were all well below MTCA
Method A Cleanup Levels - Groundwater (0.61 to 1.0 parts per billion}). Well locations and analytical results are
displayed in Table 2 and on Figure 2 of the enclosed report.

Groundwater level measurements determined that the average depth to groundwater was approximately 12.7 feet
below grade, representing a groundwater level decline of approximately 0.5 feet since the February 1995
monitoring event. The site's groundwater flow direction was measured to be west southwesterly. The
groundwater gradient was calculated to be approximately 0.00952 feet per foot. The groundwater flow direction
and gradient are similar to those calculated during previous monitoring events. Groundwater elevations are
presented in Table 1 and on Figure 2 of the enclosed report.

Conclusions/Future Work:

Data collected during the second quarter 1995 (April) groundwater monitoring event appears to confirm the lack
of a groundwater impact exceeding MTCA Method A Cleanup Levels - Groundwater at the site. Toluene and
total xylenes were detected in groundwater samples collected from some of the site’s wells; however, the detected
concentrations of these analytes did not exceed 1.0 parts per billion. The current quarter represents the second
consecutive monitoring event in which groundwater impacts exceeding applicable cleanup levels were not
detected.

Quarterly groundwater monitoring will continue until groundwater data has been collected throughout a complete
hydrogeologic cycle. Should groundwater contaminant concentrations remain below MTCA Method A Cleanup
Levels - Groundwater throughout the monitoring program, additional monitoring or remediation will not likely be
conducted. Results of a sampling event completed in July 1995 will be presented in a forthcoming report.

If you have any questions or comments concerning this letter, the report, or the information contained within
cither, please call me at (206) 286-6457.

Sincerely,

Tinte Oil Co.

pryam

Scott B. Sloan
Geologist

Encl:  Groundwater Monitoring Report
cc:  Mr. Bruce Williams - AGRA Earth & Environmental, Inc. (w/o enclosure)
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SUBSURFACE PETROLEUM HYDROCARBON ASSESSMENT 12-01238-0
AND REMEDIAL INVESTIGATION

RICHLAND JACKPOT FOODMART (TIME OIL CO. PROPERTY 01-056)

500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

1.0 SUMMARY
The following report presents results of our Subsurface Petroleum Hydrocarbon Assessment and

Remedial Investigation for the Jackpot Foodmart (Time Oil Co. Property 01-056) located at 500
George Washington Way in Richland, Washington. Our work consisted of the following: 1)
conducting a groundwater monitoring event on the existing five wells located at the subject site prior
to initiation of the subsurface investigation; 2) performing a subsurface investigation including drilling
seven borings, collecting soil samples from each boring, and installing seven groundwater monitoring
wells; 3) installing one deep in-situ sparging well; 4) conducting a groundwater sampling event on
all site groundwater monitoring wells after the subsurface investigation; 5) evaluating all field and
laboratory results; 6) conducting a 24-hour in-situ air sparging pilot test; 7) conducting vapor
extraction tests; 8) disposing soil cuttings and treating all purge, development and decontamination
water: and 9) preparing this report. The following summary presents significant findings detailed
in this report:

® The subsurface exploration program involved advancing seven exploratory soil borings
around the site property and the adjacent City of Richland park (Howard Amon Park) to
depths ranging from approximately 18.9 to 44.5 feet below grade, collecting soil samples at
approximately five-foot intervals, and installing groundwater monitoring wells in all seven
borings. One boring was completed as a 4-inch diameter groundwater (recovery)
monitoring/vapor extraction well (RW-1). Six borings were completed as 2-inch diameter
groundwater monitoring/vapor extraction wells (MW-6, MW-7, MW-8, MW-9, MW-10 and
MW-11). An eighth boring, from which no soil samples were collected, was completed to a
depth of 50.3 feet in order to install a 2-inch diameter in-situ air sparging well.

. Subsurface soil conditions varied over the full extent of the area explored. Soils encountered
beneath the upper plateau generally consisted of, in descending order: gravelly sand (fill),
over sandy silt with gravel, over silty fine to medium sand with trace gravel, over a sandy
grave! grading to a gravelly sand. Soils encountered in the vicinity of the ball field generally
consisted of a gravelly sand (fill) over a sandy gravel with some interbeds of medium to
coarse sand. Subsurface soils encountered in well boring MW-10 consisted of a silty fine
sand to a depth of 13 feet underlain by a sandy gravel. '

L] At the time of our explorations, groundwater was encountered at depths of approximately
27.2 to 28.5 feet below the elevated grade in the western area of the site and 9.6 to 11.7 feet
below grade in the park. Once groundwater monitoring wells were installed, the depth to
groundwater was measured between 26.86 and 28.69 feet below the top of casing, or an
elevation of approximately 345 to 346 feet above mean sea level in the wells located on the
elevated grade. Monitoring wells installed east of the subject site, in the park, had depth to
water measurements between 8.36 and 10.95 feet below the top of casing, or an elevation
of approximately 345 feet above mean sea level. Groundwater beneath the site is
interpreted to generally flow towards the north-northeast at a shallow gradient of 0.0016 fi/ft,
however direction and gradient vary seasonally.

° A hydrocarbon impacted soil smear zone was identified in soil borings MW-7, MW-10, MW-
11, SW-1, and RW-1. The smear zone is located approximately 5 to 10 feet below the water
interface.

& O AGRA

Earth & Environmental




AGRA Earth & Environmental, Inc. 12-1238-00
Time Qil Co. Properly 01-056 19 June 1995
Subsurface Petroleum Hydrocarbon Assessment - Richland Jackpot Page 2

During drilling activities, soil samples were collected at approximately five-foot intervals.
Each soil sample was screened in the field with an organic vapor meter (OVM) and, based
upon OVM readings, selected samples were submitted to a laboratory for analysis. Twelve
soil samples were analyzed for diesel range petroleum hydrocarbons (DRPH), gasoline range
petroleum hydrocarbons (GRPH), and the aromatic hydrocarbons benzene, toluene,
ethylbenzene, and xylene (BTEX) distinction by Washington Department of Ecology (Ecology)
Methods WTPH-D and WTPH-G/BTEX, respectively. '

Following development, all twelve groundwater monitoring wells (MW-1 through MW-11 and
RW-1) were sampled. In addition, one sample was collected from the sparging well (SW-1)
which is screened from 17 to 22 feet below the groundwater interface. All groundwater
samples were analyzed for GRPH and BTEX by Ecology Method WTPH-G/BTEX, DRPH by
Ecology Method WTPH-D, and trichloroethylene (TCE) and tetrachloroethylene (PCE) by
EPA Method 8010.

Analytical laboratory test results of soil samples collected white drilling indicate one of the
twelve soil samples (RW-1 S-2) contained concentrations of analytes above the soil cleanup
levels listed in Method A of the Model Toxics Control Act (MTCA). None of the remaining soil
samples contained detectable levels of GRPH, DRPH, or BTEX.

Analytical laboratory test results of groundwater samples collected indicate eight of the
thirteen samples contained concentrations of analytes above the groundwater cleanup levels
listed in Method A of MTCA for GRPH, DRPH, and/or BTEX.

A sparging pilot test was conducted at the subject site using the sparge well SW-1, which
was specifically designed for conducting this test. The test was performed for 24 hours at
an average flow rate of 27 cubic feet per minute (cfm) and under a pressure of 10 pounds
per square inch (psi). The test resulted in an estimated dissolved oxygen minimum radius
of influence of 24 feet.

Three vapor exiraction tesis conducted at the site removed measurable levels of
hydrocarbons from the subsurface. A vapor sample was collected at the initiation and
conclusion of each of the two dedicated vapor extraction tests and at the beginning and end
of the sparge test. Vapor samples were submitted for analysis of total non-methane
hydrocarbons {TNMHC) and hydrocarbon speciation (51 hydrocarbon compounds ranging
from C, through C,). Results of the six sample analyses indicate the presence of
hydrocarbons in all samples; TNMHC results ranged from 23.0 to §500.0 parts per million as
carbon (ppm<C), with the highest concentrations in the sample collected from RW-1 at the
beginning of the sparge test. Preliminary analysis of the vapor extraction tests suggests an
effective radius of influence (1% of the applied vacuum) of 40 feet within the vadose zone
soils in the vicinity of RW-1 and 42 feet within the vadose zone soils in the vicinity of MW-7.

This summary is presented for introductory purposes and should only be used in conjunction with
the full text of this report. Our ohservations of subsurface conditions, installation of groundwater
wells, and laboratory analyses are included in the text of this report. Analytical 1aboratory testing
procedures and test certificates are included in Appendices B, C, D, F, G and H of this report.
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2.0 SITE AND PROJECT DESCRIPTION

‘The Richland Jackpot Foodmart is located at 500 George Washington Way in Richland, Washington

(Figure 1 - Site Vicinity Map). The site is located in a primarily commercial area, with some
residences in the vicinity along George Washington Way to the south of the site. The Columbia
River is located approximately 800 feet east-northeast of the site. Site features include one retail
building, three underground storage tanks (USTs), and two pump islands. Site features are
presented in Figure 2 (Site and Exploration Plan).

The purpose of this investigation was to evaluate the subsurface soil and groundwater conditions
with respect to potential petroleum hydrocarbon impact around the subject site and in the vicinity
of Howard Amon Park (the park) located east of the site, to evaluate extent of hydrocarbon impacted
soil and groundwater and to assess the potential remedial alternatives of the impacted media. This
investigation follows the initial characterization performed at the subject site by Environmental
Science & Engineering, Inc. in June 1993.

Our original scope of services included the following:

° Perform an initial site visit at which time the five existing site groundwater monitoring wells
and one vapor exiraction well were sampled for GRPH/BTEX, DRPH Exiended, TCE and
PCE.

° Meet with members of the One Call locating service at the subject site to clear all drilfing

locations for underground utilities.

° Drill seven borings to depths of 20 to 45 feet below grade. During drilling activities, soit
samples were to be collected at five-foot depth intervals, and screened with an organic vapor
meter (OVM) for the presence of volatile organic vapors. Based upon these field screening
results, selected samples were chosen to be analyzed for GRPH, DRPH, and BTEX.

] Install one groundwater recovery/monitoring well and six groundwater monitoring wells in the
seven exploratory borings.

] Install one 2-inch diameter in-situ air sparging well to a depth of 50 feet and sc{'eened from
a depth of 45 to 50 feet.

® Develop the new groundwater monitoring wells using surge blocks and Grundfos pumps.
Following development, sample all on site groundwater monitoring wells. Groundwater
samples were to be analyzed for DRPH, GRPH/BTEX, TCE and PCE.

L Employ a licensed surveyor to survey all well and ground elevations to a United States
Geological Survey (USGS) benchmark or equivalent mark, and measure the northings and
eastings of significant site features.

® Conduct vapor extraction tests on each of the two vapor extraction wells individually (RW-1
and MW-7) In addition, apply a vacuum to each well and monitor vacuum influences during
the 24 hour sparge test.
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L Conduct a 24-hour in-situ air sparging pilot test to define dissolved oxygen radius of influence

and remedial effectiveness of a potential air sparging system.
L Dispose soil cuttings and purge and development water.
] Evaluate all data and prepare this report.

This report has been prepared for the exclusive use of Time Oil Co. and their agents for specific
application to the project site in accordance with generally accepted environmental assessment
practices and the constraints of our approved scope of services. No other warranty, express or
implied, is made. In the event that other information regarding site conditions becomes known, or
if there are any changes to the conditions on the existing site or nearby properties, the conclusions
of this report should be reviewed and, if necessary, revised to reflect updated information.

3.0 SITE HISTORY

The subject site was operated as a bus depot and gasoline service station prior to being purchased
by Time Oil Co. in 1968. The bus depot was demolished and a retail store constructed in the central
area of the subject site. Three UST's and their associated product piping and dispenser islands
were removed from the southwestern area of the site in 1990 and replaced with a new tank system.
The new dispenser complex was constructed in the same location as the original complex, and the
new underground storage tanks were relocated slightly east of the dispenser islands. Analytical
testing of soils samples collected during the tank removal operations discovered levels of TPH-
gasoline exceeding MTCA Method A Cleanup Levels. A 750-gallon heating oil tank is aiso believed
to have been located along the western wall of the former bus depot. However, it is not known
whether this heating oil tank was removed during demolition of the bus depot.

31 Previous Site Investigations

A soil and groundwater site assessment was performed in 1993 by Environmental Science &
Engineering, Inc. During this assessment, five groundwater monitoring wells (MW-1 through MW-5)
and one vapor extraction well (VW-1) were installed at the subject site. This assessment detected
the presence of soil contamination beneath the former UST cavity. Hydrocarbon impacted
groundwater was also identified which apparently was emanating from both the former UST cavity
and pump island complex. Groundwater flow direction and chemical testing of dissolved phase
hydrocarbons indicated that groundwater contamination was migrating towards the east under an
average apparent hydraulic gradient of 0.01 fU/ft.

4.0 REGIONAL GEOLOGY/HYDROGEOLOGY

The study area lies in the east-central part of the Pasco Basin, which was formed by a slight
structural downwarp in the otherwise relatively flat-lying sequence of basalt flows of the Columbia
River Group. The basait was laid down during Miocene time (26 million years before present) as
widespread flows that were generated from numerous fissures located across southeastern
Washington, northeastem Oregon, and southern Idaho. During the basalt extrusions, the Columbia
and Snake Rivers periodically were pushed into new courses; evidence for ancient channels of these
rivers is indicated by the presence of some river gravels interbedded with the basait flows.

Several times during the Pleistocene "lce Age", vast glaciers originating in Canada advanced into
the northem part of the Columbia Plateau, northem Idaho, and Montana. Glacial meltwater streams
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from northern Washington, along with gigantic floods caused by sudden breakage of ice-damned
lakes in the Selkirk and Rocky Mountains to the northeast of the Columbia Plateau (Glacial Lake
Missoula) cut deep channels (coulees) across the Colombia Plateau. Occasionally, the water was
partially impounded by both ice blocks and landslide debris in the lower Columbia River Valley, and
by the restricted outlet from the Pasco Basin at Wallula Gap. Temporary large lakes formed in the
vicinity of the study area, depositing silt and clay sediments within the river valleys. As the natural
dams perniodically broke, draining the lakes, the fine-grained lacustrine deposits were eroded by the
flood waters. During the latter stages of the glacial period, thick accumulations of wind eroded fine-
grained soil (loess) were deposited across the landscape of the plateau.

A unique feature in the immediate vicinity of the study area are the large gravel bars within the basin.
Immediately north of Richland, the largest and longest gravel bars within the entire scabland area
are located. Gravel bars have been identified to extend iengths of 12 miles and covering up to 20
square miles. These large gravel bars were deposited by the large flood "rivers” which passed

through the Columbia River in the vicinily of the subject site. The site is in the vicinity where all the

scabland rivers merged (the Yakima, Columbia, Snake, and Walla Walla Rivers) along with
numerous creek outlets that drained the upper basins (Crab Creek, Cold Creek, etc.). These gravel
bars are the depositional remnants of the creeks and rivers which eventually filled the Pasco Basin
with massive quantities of water. This water was restricted by the Wallula Gap which caused a large
backwash of the flood waters and allowed the large sediments to fall from suspension and form the
large gravel bars. Wallula Gap is an erosional feature where the Columbia River cuts through the
Horse Heaven Hills anticline. Flood scours and marks are found on the steep walls of the gap
approximately 800 feet above the current day river elevation. All floodwater from the Pasco Basin
had to escape through this constricted notch and flowed eventually to the Pacific Ocean. Estimates
have been calculated that nearly 39 cubic miles of water escaped daily through the gap during
maximum flood levels.

The geology of the subject site is characterized by these glaciofluvial sediments deposited over
basalt bedrock of the Columbia River Group. These sediments were originally deposited during the
last major glacial advance which ended approximately 12,000 years ago. During this time, the thick
intervals of flood deposits (chiefly cobbles, gravels, and sands) were deposited. After the glacial
flood period ended, glacial deposits in the low lying areas of the drainage basin were reworked by
tocal streams and rivers, chiefly the Columbia River at the subject site.

The soils located beneath the subject site consist of coarse gravels with some cobbles in a sandy
matrix. These soils were probably initially derived from the large floods which occurred
approximately 12,000 years ago. Soil clasts at the site primarily consist of rounded basalt fragments
of the Columbia River Group with rounded Precambrian argillites and quartizites and Cretaceous
granites probably derived from ldaho. Since initial deposition of the coarse materiat, the sediments
have been reworked by the Columbia River; the river's present day coarse is located approximately
800 feet east-northeast of the subject site. The Columbia River is presently dammed by the McNary
Dam, which forms Lake Wallula east of the site. Shallow groundwater beneath the site appears
associated with the current lake water table and fluctuates seasonally with river and lake levels.
Groundwater flow directions may also be directly effected by river levels and discharge of the Yakima
River which confluences with the Columbia River approximately 2 miles southeast of the subject site.
The Yakima River course flows southerly approximately 6,500 feet west of the subject site.
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The Columbia River Basalt Group hosts the area's regional aquifer system. These basait flows
compose a multilayered aquifer system with major aquifers located within the basalt interbeds (which
typically average 5 to 30 percent of the total flow thickness). General regional groundwater flow is
to the south. Some aquifers are connected hydraulically through vertical fractures or columnar
jointing within the thinner basall flows. These deep aquifers are the predominant water source for
most municipal, industrial, domestic, and agricultural needs. Locally, shallow perched aquifers may
exist. The shallow aquifer beneath the site occurs at a depth of approximately 30 feet below grade
at the subject site and approximately 8 to 10 feet below grade within the park and appears to be part
of the Lake Walluta water system. Drinking and industrial water for the City of Richland is primarily
derived directly from the Columbia River. The City also maintains 18 deep wells (approximately 120
to 150 feet deep) placed in five separate well field locations around the city for drinking water. These
wells are screened within the unconsolidated flood deposits, except for one well which is located
south of Richland and is screened within a basalt interflow at a depth of approximately 1,200 feet.
The closest well field to the subject site is the Wellsian Way well field located approximately 4,000
feet west-southwest of the site. This well field was shut down between October 1991 and August
1992 due to the presence of chlorinated solvents detected within the groundwater supply.

5.0 SUBSURFACE EXPLORATION

Prior to drilling any borings, the welt locations were cleared by utilizing the one call utility locate
system. A meeting was scheduled at the subject site on 19 March 1995 with representatives from
each of the utility companies. Company representatives approved all drilling locations. In addition,
the City of Richland approval drilling locations for all wells located in the park.

5.1 Introduction

The subsurface exploration program completed for this site consisted of advancing seven exploratory
borings (MW-6 through MW-11 and RW-1) to depths ranging from 18.9 to 44.5 feet below grade.
All borings were drilled from 20 through 24 March 1995 by Ruen Drilling, Inc. of Clark Fork, ldaho
under subcontract to our firm and were continuously observed and logged by an experienced AGRA
Earth & Environmental, Inc. (AEE) geologist. Each boring was advanced using a truck mounted
Schramm drill rig. Six-inch inside diameter (1.D.) threaded steel casing was used on all borings
completed, except for boring RW-1 which was drilled with eight-inch diameter threaded steel casing.
In addition, on 24 and 25 March 1995, one two-inch diameter PVC in-situ air sparging well was
drilted and instalied. This boring was advanced using 10-inch steel casing which required welding
every 20 feet. The sparge well was installed to a depth of approximately 50 feet. Prior to drilling,
the drilling equipment and sampling tools were decontaminated by steam cleaning methods. During
drilling operations, soil samples were collected at approximately five-foot depth intervals (except for
borings RW-1, at which a sample was only collected at the water interface and approximately 5 feet
below the water interface, and boring SW-1 at which no samples were collected) and preserved for
shipment to the laboratory for future analysis. Each sample was screened in the field for the
presence of volatile organic compounds utilizing an OVM to facilitate the selection of soil samples
for laboratory analysis. Upon completion of drilling procedures, two-inch diameter groundwater
monitoring wells were installed in six of the borings (MW-6 through MW-11). A four-inch diameter
groundwater monitoring/vapor recovery well was installed in boring RW-1.
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Approximate locations of all borings (monitoring wells) are presented in Figure 2. Monitoring well
as-built diagrams are shown on the attached boring logs in Appendix A. Exploration and sampling
procedures are described in detail in Appendix A.

5.2 Subsurface Soil Conditions

Subsurface conditions are described in the two independent areas of the site where the exploration
program was completed: 1) on the elevated grade immediately below the paved parking area of the
subject site and across George Washington Way, and 2) on the lower grade located in the vicinity
of the park east of the subject site. In general, subsurface soils beneath the subject site typically
consist of a thin (approximately 3 feet) gravelly sand (Fill) layer above sandy silt and/or siity SAND
with gravel to a depth of approximately 8 to 10 1/2 feet. The sand and silt overlie a medium dense
brown to grayish brown sandy GRAVEL with cobbles which grades into a gravelly medium fo coarse
SAND with trace silt to the full depths explored (approximately 45 feef). At a depth of approximately
42 5 to 45.5 feet below the site grade in exploration MW-9, a hard to very stiff, dry, dark tan clayey
SILT to silty CLAY was encountered. Within the upper 10 feet most soils beneath the site appeared
to be aeolean or overbank deposits which overlie the coarser glacio-fluvial, clast supported
sediments which were encountered to depths of approximately 45 feet. The deep in-situ sparging
well appeared to encounter very coarse gravels, cobbles and boulders at a depth of approximately
48 feet to the full depth explored (50.5 feet).

The borings completed in the vicinity of the park encountered medium dense, damp, brown gravelly
SAND (Fill) over the native sandy GRAVEL and gravelly SAND with interbedded medium to coarse
(well sorted) sand (glacio-fluvial deposits). A generalized north-south geologic cross section of the
subject site is presented in Figure 3. Figure 4 presents a generalized east-west geologic cross-
section which traverses across the Jackpot Foodmart property to the park. Location of cross-
sections are identified in Figure 2.

Soit samples were screened in the field for the presence of organic vapors using the field headspace
measurement procedure described in Appendix A. A summary of OVM readings is presented in
Table 1 and the measurements are also presented on the boring logs in Appendix A. The field
measurements of organic vapors using the photoionization detector and the head space procedures
provide a general indication of the total organic vapor concentration but cannot identify specific
organic compounds. For the purpose of this study, field organic vapor measurements greater than
0.0 parts per milion (ppm) are considered to be above the natural, ambient background
concentration. Based on this criteria, greater than background organic vapor measurements occur
in soil samples MW-7 §-3 (12.8 - 14.3 ft), MW-8 S-2 (9.0 - 10.5 ft). MW-9 S-2 (19 - 20.5 ft), MW-10
S-3 (14.5 - 16.0 ft), MW-11 S-5 (34.0 - 35.5 ft) and RW-1 S-2 (33.0 - 34.5 ft). None of the samples
from other borings exhibited detectable organic vapors with the OVM.

An identifiable hydrocarbon smear zone was logged in exploratory borings. Exploratory borings MW-
7, MW-10, RW-1 and SW-1 intercepted this submerged smear zone approximately 5 to 10 feet
beneath the groundwater interface east of the former tank field. The smear zone was also identified
in exploration MW-11 located west of the subject site across George Washington Way. Due 1o the
submerged nature of the smear zone, it is evident that the groundwater table has risen since release
of the hydrocarbons and, at some time in the past, groundwater flow may also have been oriented
to the west towards the Wellsian well field. Figure 5 presents an approximate outline of the extent
of the submerged hydrocarbon smear zone as identified in this most recent and past explorations.
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5.3 Groundwater Conditions

Groundwater was encountered al depths ranging from 27.2 to 28.5 feet below the elevated grade
at the time of driling and 9.6 to 11.7 feet below the lower grade by the park. Following well
development with surge blocks and a Grundfos pump, the monitoring wells were allowed to
equilibrate ten days before obtaining groundwater elevation measurements. Depth to groundwater
measurements were then collected in the seven new groundwater monitoring wells, the sparge well
and the previously installed 5 groundwater monitoring wells and one vapor recovery well. Based
upon the water level measurements collected on 5 April 1995, the depth to groundwater from the
top of casing ranged from 26.86 to 28.69 feet in those wells located on the elevated grade and 8.36
to 10.95 feet below the top of casing for those wells located by the park. Groundwater elevations
were also collected on 19 April 1995 and 18 May 1995, approximately four and nine weeks after well
installation. During our 19 April 1995 site visit the depth to groundwater from the top of casing
ranged from 26.77 to 28.59 feet in the site monitoring wells and 8.26 to 10.86 feet in the wells
located near the park. Water elevations over this period from 4 Aprit to 19 April 1995 rose between
0.07 and 0.18 :feet in site monitoring wells. Depth to groundwater during our 18 May 1995 site visit
was 26.56 to 28.0 feet below the top of casing in the wells on the elevated grade and 7.99 to 10.6
feet below the top of casing in wells located by the park. Groundwater elevations rose approximately
0.12 to 0.24 feet from our 19 April to 18 May 1995 site visits. This rise in groundwater elevation is
interpreted to be directly related to the rising of the lake level (located approximately 800 feet east
of the site) and the increase in discharge of the Yakima River due to excessive rains and snow melt.
Figures 6, 7 and 8 present groundwater elevation maps for data collected 4 April, 19 April and 18
May 1995, respectively.

Stratton Surveying & Mapping of Richland, Washington was on site on 4 April 1995 to survey the
elevations of all wells (both ground surface and top of PVC casing), and to measure the horizontal
and vertical location of each well. All elevations are referenced to a City of Richland Datum brass
cap located at the intersection of Lee Boulevard and George Washington Way north of the subject
site (elevation = 372.49 feet above mean sea level). Based upon the water level measurements of
4 April 1995, groundwater elevations ranged from 345.47 to 346.10 feet above sea level. An

- approximate groundwater gradient of 0.00125 ft/ft (0.125 feet vertical fall in 100 feet horizontal) was

calculated, with groundwater flow trending towards the north-northeast. Fluid level measurements
collected on 19 April 1995 indicated an approximate hydraulic gradient of 0.0016 ft/ft (0.16 feet
vertical fall in 100 feet horizontal). Groundwater migration direction during this site visit was
interpreted to flow to the north-northeast. Groundwater migration during our 18 May 1995 site visit
exhibited the same migrational direction under an apparent hydraulic gradient of 0.0013 (0.13 vertical
fall in 100 feet horizontal). Groundwater elevations during our 18 May 1995 site visit ranged from
345.84 to 346.40 above mean sea level. A summary of groundwater elevations and depths is
presented in Table 2.

Groundwater elevations and flow directions are probably directly controlled by water level
fluctuations in Lake Wallula (Columbia River) located 800 feet east of the subject site and the
relative flow/discharge of the Yakima River located approximately 1 1/2 miles west-southwest of the
subject site. Lake Wallula is controlled by the McNary Dam located approximately 45 miles
downstream near Umatilla, Oregon. During the time this study was conducted, excessive rains had
occurred in the surounding area, extensive snow melt in the mountains to the west was occurring,
and high flows in the Yakima River were being observed. Tables 3 and 4 present a summary of pool
elevations of Lake Wallula and discharge of the Yakima River, respectively. [t should be noted that
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shallow groundwater elevation and flow direction beneath the subject site may vary with seasonal
fluctuations in precipitation and water levels in Lake Wallula (Columbia River) and with seasonal
discharge variations within the Yakima River.

It is apparent that groundwater elevations and migration directions fluctuate beneath the subject site
as indicated by the orientation of the identified smear zone beneath the site. This zone (Figure 5)
has been identified emanating from the former tank pit area and migrating due east beneath the
park. This orientation would indicate that groundwater flow directions were towards the east during
the contaminant migration. The impacted soil zone was also identified in exploration MW-11 located
west of the subject site across George Washington Way. The extent of the contaminant plume to
the west has not been fully defined. It is interpreted that the migration of the plume to the west is
a result of operation of the Wellsian well field located approximately 4,000 feet west-southwest of
the subject site. This well field supplied drinking water to the city of Richland untii chlorinated
solvents were detected within the water supply. At that time (between October 1991 and August
1992) the wells were shut down. The well field contained a minimum of 4 recovery wells which
pumped groundwater at several thousand gallons per minute. |t is interpreted that this well field
could have reversed the natural groundwater gradient beneath the subject site towards the west,
thus causing migration of the contaminants in that direction. The zone which is impacted by
hydrocarbons is currently located approximately 5 to 10 feet below the groundwater interface,
providing evidence that a rise in groundwater has occurred since migration of the plume.

6.0 QUANTITATIVE ANALYSES

6.1 Analytical Results: Soil

A total of twelve soil samples were submitted to National Environmental Testing, Inc (NET) of
Portland, Oregon for chemical analyses. All samples were submitted under AEE chain-of-custody
procedures and analyzed for the following:

] Gasoline range petroleum hydrocarbons by Ecology Method WTPH-G;
[ ] Benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8020; and
] Diesel range petroleum hydrocarbons by Ecology Method WTPH-D.

No detectable concentrations of GRPH were found in samples collected from borings completed
during the subsurface exploration phase of this study and submitted for analysis, except for sample
RW-1 S-2 which exhibited a purgeable hydrocarbon concentration of 2,900 mg/kg. Laboratory
detection limit for purgeable hydrocarbons was 3.0 mg/kg (ppm). None of the soil samples-submitted
contained detectable concentrations of the aromatic hydrocarbons benzene or toluene and only
sample RW-1 S-2 exhibited a concentration of ethylbenzene (27.0 mg/kg) and xylene (110.0 mg/kg).
Laboratory detection limits were 0.3 to 0.4 mg/kg for benzene, toluene, and ethylbenzene, and
xylenes except for the analysis on RW-1 S-2 which contained a benzene and toluene detection limit
of 22.0 mg/kg. Sample RW-1 S-2 was coilected approximately 5 feet below the water interface in
the heavily impacted soil smear zone that is currently submerged.

None of the samples submitted for laboratory analysis of DRPH exhibited concentrations above the
laboratory detection of 15.0 to 18.0 mg/kg except for sample RW-1 S-2 which exhibited a diesel
concentration of 220.0 mg/kg.
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Of the samples submitted for laboratory analysis only sample RW-1 S-2 contained analyte
concentrations (GRPH, DRPH, ethylbenzene and xylenes) exceeding the soil cleanup levels.

A summary of laboratory results for the soil samples submitted during the drilling phase is presented
in Table 5. Analytical test certificates are included in Appendix B. Copies of gas chromatographs
are included under separate cover.

6.2 Analytical Results: Groundwater

Two separate groundwater sampling events occurred at the subject site from which a total of 22
water samples were collected (including three QA/QC samples). All samples were delivered to NET
laboratory in Portland, Oregon for chemical analysis under AEE chain-of-custody procedures.

6.2.1 1 February 1995 Sampling Event

Before AEE conducted any subsurface site investigations, a representative visited the subject site
on 1 February 1995 to coliect groundwater samples from the existing 5 groundwater monitoring wells
and one vapor extraction well. One groundwater sample was collected from each of the six site
monitoring wells, in addition to one duplicate sample (identified as MW-16). Samples were
submitted to NET laboratory for chemical analysis. Each sample was analyzed for the following
constituents:

) GRPH by Ecology Method WTPH-G;
L] Benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 602;
° DRPH (C;; - Cy5) by Ecology Method WTPH-D Extended.

In addition, the groundwater samples collected from MW-1, MW-2, MW-5 and VW-1 were analyzed
for trichloroethylene (TCE) and tetrachloroethytene (PCE)} by EPA Method 8260.

Detectable concentrations of GRPH were present in the groundwater samples coliected from
monitoring wells MW-1, MW-2, MW-3, MW-4 and VW-1 (and the duplicate sample MW-16).
However, only the samples from MW-1, MW-2 MW-4 and VW-1 exceeded the groundwater cleanup
levels of 1,000 ug/L (ppb). The highest concentration was 30,000 ug/L collected from MW-1.

Detectable concentrations of benzene were found in groundwater samples collected from monitoring
wells MW-1, MW-3, MW-4, VW-1 (and the duplicate sample MW-16). These samples contained
benzene concentrations in excess of the groundwater cleanup levels of 5 ppb. Although the sample
from MW-2 exhibited a non-detectable result, the laboratory method detection limit for this sample
was 10 ppb which is above the cleanup criteria. Method detection limits for other samples were 0.5
ppb. The highest reported benzene concentration for this sampling event was detected in MW-1 (39
ug/L).

Detectable levels of toluene were found in four of the six groundwater samples submitted (MW-1,
MW-2, MW-4, and VW-1) and the duplicate sample MW-16. However, only monitoring wells MW-1
and MW-2 exhibited toluene concentrations in excess of the cleanup standard of 40.0 ppb. The
highest concentration was 890.0 ppb collected from MW-1,
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Detectable concentrations of ethylbenzene were found in all groundwater samples submitted except
for sample MW-5. All remaining samples except sample MW-3 contained ethylbenzene
concentrations in excess of the groundwater cleanup levels of 30.0 ppb. The highest concentration
was 430.0 ppb collected from MW-1.

Total xylene concentrations were exhibited by all samples submitted except samples collected from
monitoring wells MW-3 and MW-5. All other samples contained xylenes concentrations in excess
of the groundwater cleanup levels of 20.0 ppb. The highest concentration was 3,700 ppb collected
from MW-1,

Extractable hydrocarbons from the C,, through C,; range were analyzed using Ecology Method
WTPH-D Extended. Detectable concentrations of extractable hydrocarbons (diesel Cy; - C,,) were
reported from the sample collected from MW-1 (1,800 ug/L), MW-2 (330 ug/L}, MW-4 (610 ug/L),
VW-1 (970 ug/L) and the duplicate sample MW-16 (520 ug/L). The sample collected from MW-1 is
the only sample which contains concentrations of extractable hydrocarbons above the groundwater
cleanup level of 1,000 ppb. The laboratory detection limit for extractable hydrocarbons in the C,; -
C,, range was 250 ug/L. No detectable concentrations of heavy oil range hydrocarbons from C,,
through C., were detected in any of the samples submitted for analytical testing. Laboratory method
detection limits for heavy oils is 750 ppb. Cleanup criteria as set forth in Method A of MTCA is 1,000
ppb. Samples which contained detectable levels of extractable hydrocarbons were flagged by the
laboratory as extending to a fighter hydrocarbon range than diesel (i.e., it appears to be heavily
weathered gasoline).

TCE and PCE were also analyzed in samples MW-1, MW-2, MW-5 and VW-1 by EPA Method 8260.
Detectable TCE concentrations above the laboratory detection limit of 1.0 ppb were found in samples
MW-2 and MW-5. However, no samples exhibited TCE concentrations above the groundwater
cleanup level of 5.0 ppb. Detectable levels of PCE were only identified in the sample collected from
MW-2. However, this result was also below the groundwater cleanup level of 5.0 ppb.

A summary of laboratory results for the groundwater samples submitted during the sampling event
is presented in Table 6. Analylical test certificates are included in Appendix C and copies of gas
chromatographs are included under separate cover.

6.2.2 4 April 1995 Sampling Event

After completion of the subsurface exploration program which was conducted at the subject site in
March 1995, a second groundwater sampling event occurred. During this sampling event, all
groundwater monitoring wells which were located on the subject site and in the vicinity of the park
were sampled. A representative from AEE visited the subject site of 4 April 1995 to collect
groundwater samples from the 11 groundwater monitoring wells, the one recovery/extraction well
and the one sparge well. No sample was collected from the one vapor extraction well (VW-1)
during this site visit. One groundwater sample was collected from each of the thirteen site wells, in
addition to one duplicate sample (identified as MW-13, duplicate of RW-1), and a rinsate sample
(MW-12).

Prior to collecting groundwater samples, fiuid level measurements were obtained from each well.
Monitoring wells were purged prior to sampling by removing a minimum three well volumes using
2-inch and 4-inch diamater PVC bailers. The bailers were decontaminated between each well
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utilizing a liquinox and water mixture followed by a potable and distilled water rinse. A sample
(identified as MW-12) was collected from the final rinse bucket and also submitted for analytical
testing. Each sample was submitted to NET laboratory for chemical analysis. Each sample was
analyzed for the following constituents:

. GRPH Ecology Method WTPH-G;

] Benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 602;

® DRPH (C, - C,,) by Ecology Method WTPH-D {except for rinsate sample MW-12); and
L Trichloroethyiene (TCE) and Tetrachloroethylene (PCE) by EPA Method 8260.

Detectable concentrations of GRPH were present in the groundwater samples collected from
monitoring wells MW-1, MW-2, MW-3, MW-4, MW-7, MW-10, MW-11, RW-1 and SW-1 (and the
duplicate sample MW-13). However, only the samples from MW-1, MW-2, MW-4, MW-7, MW-10,
MW-11 and RW-1 exceeded the groundwater cleanup levels of 1,000 ug/L (ppb). The highest
concentration was 44,000 ug/L collected from RW-1.

Detectable concentrations of benzene were found in groundwater samples collected from monitoring
wells MW-1, MW-2, MW-3, MW-4, MW-7, MW-10 and RW-1 (and the duplicate MW-13). These
samples contained benzene concentrations in excess of the groundwater cleanup level of 5 ppb.
Laboratory method detection limits for samples were 0.5 ppb. The highest reported benzene
concentration for this sampling event was detected in MW-7 (72 ug/L).

Detectable levels of toluene were found in groundwater samples collected from MW-1, MW-2, MW-3,
MW-4, MW-6, MW-7, MW-10, MW-11 and RW-1 (and the duplicate sample MW-13). Only
monitoring wells MW-1, MW-2, MW-4, MW-7, MW-10 and RW-1 exhibited toluene concentrations
in excess of the groundwater cleanup level of 40.0 ppb. The highest concentration was 850.0 ppb
collected from MW-1.

Detectable concentrations of ethylbenzene were found in alt groundwater samples submitted except
for sample MW-5, MW-6, MW-8, MW-9 and rinsate MW-12 which exhibited concentrations below
the laboratory method detection limit of 0.5 ppb. All remaining samples except sample MW-11 and
SW-1 contained ethylbenzene concentrations in excess of the groundwater cleanup level of 30.0
ppb. The highest concentration was 1,400 ppb collected from MW-7.

Tolal xylene concentrations were exhibited by all samples submitied except samples collected from
monitoring wells MW-5, MW-8, MW-9 and rinsate MW-12 which exhibited concentrations below the
laboratory method detection limit of 0.5 ppb. However, only samples MW-1, MW-2, MW-4, MW-7,
MW-10 and RW-1 contained xylene concentrations in excess of the groundwater cleanup level of
20.0 ppb.

Extractable hydrocarbons from the C,, through C,, range were analyzed using Ecology Method
WTPH-D. Detectable concentrations of DRPH were reported from the sample collected from MW-1
(1,300 ug/L), MW-2 (720 ug/L), MW-4 (1,100 ug/L), MW-7 (2,000 ug/L), MW-10 (660 ug/L), RW-1
(2,700 ug/L) and the duplicate sample MW-13 (2,700 ug/L). The samples collected from MW-1,
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MW-4, MW-7 and RW-1 are the only samples which contain concenirations of DRPH above the
groundwater cleanup level of 1,000 ppb set forth in Method A of MTCA. The laboratory detection
limit for extractable hydrocarbons in the C,, - C,, range was 250 ug/L. Samples which contained
delectable levels of extractable hydrocarbons were flagged by the [aboratory as extending to a lighter
hydrocarbon range than diesel (i.e., it appears to be heavily weathered gasoiine).

TCE and PCE were also analyzed in all thirteen groundwater samples submitted during this
monitoring event (and also in the rinsate sample MW-12 and the duplicate MW-13). Detectable
levels of TCE were only identified in the sample collected from MW-3 (1.2 pph). Detectable levels
of PCE were identified in the groundwater samples collected from MW-6 (2.5 ppb), MW-8 (2.7 ppb),
MW-9 (3.7 ppb) and MW-11 (2.5 ppb). However, detection limits for MW-1, MW-2, MW-4, MW-5,
MW-7, MW-10 and RW-1 were 5.0 pph for both TCE and PCE due to high interference with the
gasoline hydrocarbon compounds. Analytical test results reveal that TCE and PCE are currently
below the groundwater cleanup levels of 5.0 ppb.

A summary of laboratory results for the groundwater samples submitted duririg the sampling event
is presented in Table 6. Analytical test certificates are included in Appendix D and copies of gas
chromatographs are included under separate cover.

6.3 Quality Assurance/Quality Control (QA/QC)

During each soil and groundwater sampling event, QA/QC samples were collected and submitted
to the analytical laboratory. These samples consisted of duplicate samples, trip blanks, and rinsate
blanks. In.addition, the analytical laboratory performs several internal QA/QC tests including
surrogate recoveries, laboratory duplicate and blank samples, and spiked samples. Results of all
QA/QC analyses were within acceptable levels. A defailed description of the QA/QC review are
presented in Appendices B, C, and D.

7.0 REMEDIAL INVESTIGATION - SPARGE TEST ANALYSIS

Air injection, or sparging, tests are conducted to evaluate the achievable radius of influence of
increasing dissolved oxygen around an air injection point in groundwater. An additional benefit of
air injection is the passage of injection gas through soil channels and the subsequent partitioning of
volatile hydrocarbons into that gas. The increased oxygen and gas phase flow within the radius of
influence can lead to increased biodegradation by indigenous contaminant degrading aerobic
microorganisms both in the saturated and unsaturated zones and transport of volatile components
from the groundwater and soil, through the unsaturated zone pore spaces, where it can be recovered
with soil vapor extraction wells. The injection of air into aquifers results in a transient (short term)
displacement of water away from the sparging well. Once the gas phase pathways (channels) have
reached a maximum volume, the pressure gradient ceases and macroscale displacement stops.
Displacement in all directions may continue on the scale of channel widths (inches). Also, as the
injected air comes in contact with the impacted groundwaler and/or soil, volatile contaminants
partition from the dissolved phase into this air by evaporation. Therefore, in-situ air sparging
enhances both remediation methods, biodegradation and volatilization.

A 24-hour in-situ groundwater air sparging pilot test was performed at the subject site on 19 and 20
April 1995 to evaluate the aquifer parameters and assess the feasibility of installing an in-situ air
sparging system at the subject site. A sparging well (SW-1) was installed during the subsurface
exploration program on 24 and 25 March 1995. The well was specifically designed to conduct the
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sparging pilot test at the subject site. The 2-inch PVC sparge well was installed to a depth of
approximately 50 feet below grade. Groundwater at the subject site is approximately 28 feet below
grade. Due to the identified submerged smear zone (identified typically by a heavily stained soil zone
located 5 to 10 feet below the groundwater interface), the well was installed to the desired depth and
constructed with a 5 foot section of 0.020 slot wel! screen from 45 to 50 feet below grade. The well
was constructed at this depth in order to allow injected air and dissolved oxygen to migrate through
the submerged smear zone and to allow a potentially greater radius of influence due to the porous
nature of the soils beneath the site.

The 2-inch sparge well was constructed within 10-inch steel casing. A select sand filter pack was
placed within the annulus of the casing to a depth approximately 3 feet above the well screen. The
annulus was then bentonited to a depth of approximately 16 feet below grade. The remaining portion
of the boring was cemented with a 5% bentonite/cement grout to the surface. The well was then
completed with a flush-mounted steel monument. The sparge well was located approximately 12
feet west of RW-1 and 24 feet west of MW-4. Well location was selected in order to atlow monitoring
of two down-gradient wells and utilization of well RwW-1 as a vapor recovery well during the sparging
pitot test.

7.1 Sparge Test Procedures

The test was conducted on sparge well SW-1 utilizing the following configuration: A Sullair 185Q
air compressor was ulilized to inject an air stream through a sparging regulator before introduction
of the air to the sparging well. The sparging regulator consisted of a flow meter, pressure meter and
a filter to remove any errant hydrocarbons which may be produced by the compressor. A vacuum
was also applied to recovery well RW-1 located approximately 12 feet northeast of the sparge well.
A vacuum was induced utilizing a Rotron DR 707 regenerative blower with a maximum flow rate of
280 cfm. All power was supplied {o the test equipment by a Deno Power MQ 3-phase generator.

A Perstorp Analytical Water Analyzer Mode! 51500 dissolved oxygen meter was used to determine
dissolved oxygen (D.Q.) concentrations in the monitoring wells during the sparging pilot test. The
dissolved oxygen measurements were collected by lowering the D.O. probe into the well and
obtaining direct measurements without having to remove water from the well. Measurements were
collected approximately one foot below the water interface and five feet below the water interface
within the hydrocarbon smear zone. Temperature, conductivity and pH of the in-situ groundwater
were also recorded utilizing the probe. Dissolved oxygen concentrations were typically measured
every 60 to 120 minutes and were collected until the termination of the test. Groundwater
measurements were also obtained periodically utilizing a Flexidip interface probe which is capable
of detecting both water and liquid phase hydrocarbons. Wells RW-1, MW-4, MW-7, MW-1, MW-5
and MW-10 were monitored during the fest.

During the pilot test, off-gas from the vapor exiraction test well (RW-1) was monitored to determine
volatile aromatic hydrocarbon concentrations in the off-gas. Measurements were typically collected
every 60 minutes with an OVM. A vapor sample was also collected at the initiation and termination
of the sparging pilot test for laboratory analysis. Vapor samples were collected in Summa® canisters
and sent to Performance Analytical, Inc. in Canoga Park, California.
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7.2 Interpretation of Sparge Test Data

Prior to the pilot test system start up, background measurements for dissolved oxygen, pH,
conductivity, and temperature were obtained from relevant site monitoring wells and results are
presented in Table 7. Measurements were obtained from both intervals located 1 foot and 5 feet
below the groundwater interface. Groundwater samples were also collected from monitoring wells
SW-1, RW-1, MW-4 and MW-7 prior to the test and after completion of the sparge test. Samples
from these wells were analyzed for WTPH-G/BTEX and dissolved metals lead (Pb), iron (Fe),
calcium (Ca), magnesium (Mg), manganese (Mn), arsenic (As), chromium (Cr) and zinc (Zn).
Monitoring well MW-4's (pretest sample) sample container cap broke during shipping, therefore, no
dissolved metals were run for this sample. However, enough preserved sample was received by the
laboratory to complete a total metals analysis. Therefore, both samples from MW-4 were analyzed
for total metals. Groundwater samples collected before (4/19/95) and after (4/20/95) the sparging
test were analyzed. A summary of analytical testing for these four wells is presented in Table 8. A
compilation of all laboratory and field data collected throughout the sparge pilot test is presented in
Appendices E and F.

During the test, dissolved oxygen concentrations were monitored in RW-1, MW-4, MW-7, MW-5 and
MW-1 at depths of 1 foot and 5 feet below the groundwater interface. Data gathered during the test
is presented graphically in Figure 9. During the test a noticeable increase in the dissolved oxygen
content occurred in wells RW-1, MW-4 and MW-1. Although slight variations in dissolved oxygen
concentrations were noted in the remaining site wells, fluctuations may have been a resuit of normatl
oxygen fluctuations characteristic to the aquifer. Groundwater temperatures were also measured
within the observation wells. An average water temperature of approximately 61 degrees
Fahrenheit (16 degree Celsius) was observed. At this temperature, the groundwater will become
saturated with oxygen at about 10 mgfl. As shown on Figure 9, dissolved oxygen in RW-1 achieved
saturation within approximately 30 minutes of the initiation of sparging activities. MW-4 achieved
saluration approximately 45 minutes into the test and MW-1 approximately 60 minutes into the test.
Based on this data, an effective radius of sparging influence of approximately 24 feet was interpreted
for the test configuration. However, a radius of influence up to 52 feet may occur. Based on our
past experience, typical sparging radii of influence (as measured by dissolved oxygen readings) is
10 to 20 feet in similar porous soils as those found beneath the site.

Interpretation of dissolved oxygen readings determined that time to dissolved oxygen saturation in
the groundwater beneath the site within a fifty foot radius of the air injection point will occur within
two hours after the initiation of the sparging activities. it appears that wells outside this radius will
not achieve saturation as exhibited by the 24-hour sparge pilot test completed at the site. In our
opinion, the increased radius (greater than 50 feet) of dissolved oxygen in the porous -medium is
unusual. Dissolved oxygen may be migrating along the bottom of the less permeable submerged
smear zone. Once the hydrocarbons are removed from this zone, the radius may decrease as the
smear zone becomes more permeable. Therefore, for the purpose of this study and the assumption
that the smear zone will become more permeable as the hydrocarbons are remediated (either by
stripping or remobilization), an effective dissolved oxygen radius of influence of 24 feet is utilized for
remedial design. In our opinion, once a sparging pilot system has been installed at the subject site,
a re-evaluation of the dissolved oxygen radius of influence should be conducted in one to two years.

During the duration of the test, monitoring of conductivity within the water column exhibited a general
decrease in readings. The slight decrease in conductivity may be a result of a small amount of
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dissolved metals precipitating from the water column or a result in the change to a more oxidized
environment. Analytical testing of metals exhibited a minimal decrease in dissolved metal
concentrations. Therefore, in our opinion, fouling of the sparge well sand packs and screens due
to metal precipitation should not inhibit remediation activities. Conductivity trends, as measured
throughout the sparging test, are presented in Figure 10. Measured pH was also recorded for each
well throughout the test. Results are presented graphically in Figure 11. The slight increase in pH
detected within the wells is primarily a result of decreased dissolved CO, within the water column.
The air sparging activity creates the CO, gas from the oxidation of the hydrocarbons and forces the
gas through the water column info the vadose zone, effectively increasing the pH values.

Sparging within the porous sand and gravel aquifer located beneath the site creates air channels
within the groundwater. At the initiation of sparging the air channels begin to displace the
groundwater within the pore space. A mounding within the groundwater appears due to this
displacement. As the air channels connect through the pore space, they eventually breakthrough
the groundwater interface and the channel emits the pressurized air directly to the vadose zone.
After a period of time the mounding of the groundwater table will eventually stabilize. The air
channels which are formed through the soil and water medium take the least resistant path. As
these channels pass by hydrocarbon smeared soil particles, they will effectively strip the
hydrocarbons from the submerged soil particles. This portion of the air sparging process coupled
with the dissolved oxygen within the water column breaks down the hydrocarbons. To more
effectively remediate the groundwater and allow the air channels to form in different areas, the air
sparging system can be pulsed. By shutting down the air injection point, the air channels will
collapse and cause water to rush into the channel. This effectively moves the groundwater around
to allow a greater area to be effected by the air column. Also, by creating vacuums in adjacent vapor
extraction wells, and operating these in different configurations, the air sparging channels will tend
to form in different areas by preferentially flowing to the groundwater interface with the least applied
pressure, This configuration and the pulsing of the sparging units will allow a greater area of the
water column to be addressed by the dissolved oxygen and allow a greater area of the submerged
smear zone to be stripped from the air channels.

7.3 Stack Off-Gas Moenitoring and Analytical Results

Throughout the in-situ air sparging test, off-gas emissions from the vapor extraction well (RW-1)
were monitored approximately every 60 minutes. Collected measurements of off-gas concentrations
are presented on Table 9. Throughout the test a general decrease in off-gas concentrations were
noted. Figure 12 graphically presents the off-gas concentrations as measured with a Model B OVM
versus the time the sparging test was conducted. A sample of the off-gas was collected at the
initiation of the test (ST-1). Samples were collected utilizing Summa® canisters and submitted to
Performance Analyiical, Inc. for testing of non-methane hydrocarbons by Method TO-14. Analyiical
results from sample ST-1 exhibit high concentrations of light and heavy end compounds in the
gasoline range. However, a noticeabie decrease in the amount of volatiles being removed was
noticed at the termination of the sparge test, as evidenced in the sample resuits from vapor sample
ST-2.

The decrease in volatile organic compounds between the two vapor samples could be attributed to
the following possibility. At the beginning of the test, the vacuum applied in RW-1 likely removed
volatile compounds from the vadose zone soils in the vicinity of the former tank area and from the
petroleum hydrocarbons released from the submerged smear zone soils in the vicinity of the sparge
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well. As the sparge/vacuum test continued, the lighter end hydrocarbons contained within the
vadose zone soils likely had been mobilized and removed through the vapor extraction process. The
remaining hydrocarbons (as observed in the sample results from ST-2) consisted primarily of heavier
end hydrocarbons, which do not mobilize as readily as the lighter hydrocarbons. In addition, the
amount of air flow introduced into the sparge well may have been too great, causing a significant
amount of the introduced air to migrate in a near vertical direction upon exiting the screened interval
of the sparge well. As the test progressed, most of the petroleum hydrocarbons within the smear
zone soils near the sparge well likely had been mobilized out of the subsurface formation. This
potentially manifested into creation of a preferential path for clean (non-petroleum hydrocarbon
laden) air from the sparge well towards the vapor extraction well (RW-1), thus diluting the vapor
stream entering the vapor extraction well.

The latter portion of this justification can be supported by the fact that positive pressure was
observed in MW-4 (located approximately 24 feet from the sparge well) during the test indicating that
excess air was being introduced into the sparge weit. Further, off-gas readings measured
throughout the test (using an OVM), decreased in RW-1 while they increased and eventually
remained constant in MW-4 over the same time period indicating that the air flow to RW-1 was
possibly diluted by clean air.

7.4 Analytical Test Results for Groundwater

Samples of groundwater from SW-1 (sparge well), RW-1 (vapor extraction well), MW-4 and MW-7
were collected prior to the in-situ air sparging test on 19 Aprit 1995 and after completion of sparging
on 20 April 1995. Groundwater samples were collected from the upper 3 feet of the water column
in each of the wells. Wells were not purged prior to sampling. Samples were immediately
transferred to a chilled cooler and transported to NET laboratory under AEE chain-of-custody
procedures. Analytical test results for samples taken before and after the sparge test are presented
in Table 8. Laboratory test certificates for this phase of sampling are presented in Appendix E.

7.41 Petroleum Hydrocarbons

Samples collected from the sparging well SW-1 and observation well MW-4 exhibited an increase
in gasoline range hydrocarbons as a result of the sparging process. The aromatic hydrocarbons
BTEX in MW-4 increased as did ethylbenzene and xylenes in SW-1. In SW-1 the constituents
ethylbenzene and xyiene increased 89 to 98 percent while benzene and toluene remained non-
detectable. Figure 13 presents a bar graph of the change in aromatic hydrocarbons in SW-1 over
the coarse of the pilot test; GRPH increased 91%. An increase of 40 to 75% was observed in the
BTEX constituents of MW-4; GRPH increased 64%. Figure 14 presents a bar graph detailing the
BTEX analytical test results.

The increase in hydrocarbon concentrations observed in well SW-1 and MW-4 may be a result of
the remobilization of petroleum hydrocarbons located within the submerged smear zone located
approximately 5 to 10 feet below the water interface into the upper portion of the aquifer where
sample collection occurs. It appears the sparging process is able to penetrate through this
submerged zone and free up the hydrocarbons where they can be addressed by the dissolved
oxygen and/or vapor extraction within the upper portion of the aquifer. Increases in petroleum
hydrocarbons in SW-1 (sparge well) may be a result of circulation of the impacted groundwater
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towards the sparge well screen. Once termination of sparging occurred, the impacted groundwater
containing dissolved phase hydrocarbons may have entered the sparge screen during recharge of
the depressed water column in the well.

The vapor extraction welf (RW-1) exhibited a decrease in most volatile aromatic hydrocarbons as
a result of the sparging and vapor extraction processes. In well RW-1 the constituents toluene,
ethylbenzene and xylenes decreased 43 to 66% while benzene increased 7%. Figure 15 presents
a bar graph of the analytical testing of the groundwater samples collected from RW-1, Gasoline
range hydrocarbons also decreased approximately 37% in RW-1. It is interpreted that the decrease
in the dissolved phase hydrocarbons in weil RW-1 may be a direct result of the vacuum applied to
this well. Although off-gas measurements declined throughout the sparge test, excessive air
introduced from the sparge well was likely allowing breakdown of the hydrocarbons. Further
groundwater remediation during the test was likely a direct result of vapor extraction.

Groundwater samples collected from MW-7 exhibited no general decrease or increase. Variations
in the test results appear to be within analytical variations. Therefore, in our opinion, monitoring well
MW-7 was outside the effective air sparging radius of influence generated from the pilot test.
Monitoring well MW-7 is located approximately 137 feetl downgradient of the sparging point.

Analytical test results of samples taken prior to and after the in-situ air sparging test indicate in-situ
sparging is generally effective at removing and transporting the volatile aromatic hydrocarbons from
the submerged smear zone located beneath the subject site. Although a pronounced increase in
BTEX and TPH was observed in wells SW-1 and MW-4, in our opinion, this is evidence of the
mobilization of the hydrocarbons. A general decrease in BTEX and TPH was observed in RW-1, the
well which had an applied vacuum. The decrease in the hydrocarbon concentrations indicate that
a series of vapor extraction wells are required in the vicinity of the sparging wells in order to allow
further remediation once the hydrocarbons have been mobilized from the submerged smear zone.
A minimum effective radius of sparging influence of 24 feet can be projected due to the obvious
effects of the hydrocarbons in well MW-4 located 24 feet riortheast of the sparging point. Although
no samples were collected from MW-1, located approximately 54 feet west of the sparge well
(upgradient) and MW-5 located 88 feet southeast of the sparge well (cross-gradient), some minimal
effects of D.O., conductivity and pH indicative of sparging were observed during the pilot test.
Therefore, a radius of influence which extends to these distances in regards to the gradient may be
assumed, although the changes in D.O. observed in wells MW-1 and MW-5 may not effectively
remediate subsurface soils in these areas.

7.4.2 Dissolved Metals

Groundwater samples coltected from SW-1, RW-1, MW-4 and MW-7 were analyzed for the dissolved
metals As, Ca, Cr, Fe, Pb, Mg, Mn and Zn. Monitoring well MW-4 pre-test and post-test samples
were only analyzed for total metals. No noticeable increase or decrease in metal concentrations
were observed in the groundwater samples as a resuit of the sparging process. Calcium
concentrations were the most prevalent, most likely a result of slight caliche cementation found
throughout sediments in the Richland area. Magnesium concentrations were also detected in
groundwater samples as were low fevels of iron and zinc. These metals likely are a result of the
abundant basalt found in the Columbia Plateau. It appears that dissolved metals in solution are
minimal and are not oxidizing and precipitating out of the groundwater. Therefore, fouling of the well
screens and sand packs within the sparging wells does not appear to be a factor in the sparging
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8.0 VAPOR EXTRACTION TEST

Two pifot vacuum tests were conducted at the subject site utilizing the existing wells installed during
the site assessment phase of the project. Monitoring wells RW-1 and MW-7 were ulilized as
extraction points. A Rotron Model 707 regenerative blower was connected to the extraction point
and all site monitoring wells were monitored with magnehelic gauges in order to determine
subsurface vacuum and radius of influence in the unsaturated soils. Table 10 presents the
measurements collected for each test and calculated parameters used in the analysis. During each
test, off-gas measurements were monitored with an OVM. Table 11 presents the off-gas
measurements recorded during the 2 hour test conducted on RW-1 and the one hour test conducted
on MW-7. An applied vacuum of approximately 41 inches of water (IOW) could be sustained on the
RW-1 test. However, due to the siltier nature of the soils in the vicinity of MW-7, a higher vacuum
(54 IOW) was applied when the closed system was connected to the well. This vacuum resulted
in moisture being transported up the well and into the system (groundwater is at approximately 9 feet
bgs). Therefore, the system was diluted at the knockout tank and an applied vacuum of 40 IOW
sustained for the one hour test.

Measurements collected during the pilot vacuum tests on site monitoring wells (RW-1 and MW-7)
were utilized to determine if vapor extraction is a feasible remediation method. A summary of data
is presented in Table 10. Vacuum pressure measured at the point at which the vacuum is directly
applied is designated P, and vacuum influence measured in the surrounding observation wells is
designated P. Figure 16 presents a semi-logarithmic data plot of the ratio P/P, versus the distance
to the observation well for the test conducted on RW-1. Figure 17 presents the data plots for the
tests conducted on MW-7. The distance affected by 1 percent of the total vacuum is interpreted fo
be the effective radius of vacuum influence for accomplishing removal of volatiles from the
subsurface. For this site, the effective vacuum radii of influence is approximately 40 feet for the test
conducted on RW-1 and 43 feet for the test conducted on MW-7. Figure 18 presents the
approximate radius of influence from each extraction point based on the vacuum applied to each
well, :

Vacuum measurements were also collected during the sparging pilot test. During this test a vacuum
was applied to RW-1. Results reveal that the sparging system (as configured during the pilot test)
does effect the vacuum radius of influence. Due to the injection of air near the vacuum port, vacuum
is reduced thus minimizing the vacuum radius. Figure 19 presents a semi-logarithmic plot of data
collected from site monitoring wells during the sparging pilot study. These results indicate that the
eventual design of a remedial design may require a lower flow sparging system coupled with a higher
vacuumn from the VES. Well screens within the VES wells may be required to be screened at lower
depths than the current configuration of RW-1 (ie. extraction wells only screened in the upper 5 feet
immediately above the groundwater table). This would allow the movement of air to be directed to
this immediate area, potentially removing more of the volatile aromatic hydrocarbons being volatilized
by the sparging system.

8.1 Off-Gas Analytical Testing

One vapor sample of the off-gas was collected at the initiation and conclusion of each test (3 sets
of samples). Samples were drawn into an evacuated 6.0-liter capacity, stainless steel, Summa®
canister and submitted to Performance Analylical, Inc. of Canoga Park, California for analyses of
hydrocarbon speciation (hydrocarbons from C, through C,,} and Total Non-Methane Hydrocarbons
(TNMHC). All six vapor samples indicated the presence of hydrocarbons, particularly in the
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weathered gasoline range. Sample ST-1, collected from RW-1 at the start of the sparging test, had
the highest concentrations of most compounds and the highest TNMHC concentration. A dramatic
decrease in TNMHC was exhibited throughout the four samples collected from RW-1. §T-1 was
collected at the start of the sparge test, ST-2 at the conclusion of the sparge test, VTRW-1A
coliected at the initiation of the independent vacuum test on RW-1 (conducted several hours after
the completion of the sparge test) and VTRW-1B collected at the end of the 2-hour vacuum test on
RW-1. The large decrease in VTRW-1B may be attributed to the fact that no more hydrocarbons
were being volatilized by the sparging operation. Samples VTMW-7A and VTMW-7B were collected
al the beginning and end of the one hour test conducted on MW-7 located on the iower plateau by
the park. This area is unpaved and groundwater is located approximately 9 feet below the ground
surface. The hydrocarbons removed from this well were relatively low compared to the RW-1
samples. However, this well is approximately 190 feet downgradient of the former tank pit. The test
on MW-7 did remove some volatile aromatic hydrocarbons from the subsurface. Table 12 presents
the results of these analyses conducted on vapor samples from the vacuum tests.

Results of the analytical testing of the off-gas collected during the pilot test and calculated emissions
in pounds per day (ppd) for the aromatic hydrocarbons BTEX are presented in Table 13. As evident
in samples collected from RW-1 during sparging and after cessation of the sparging, hydrocarbons
can effectively be removed from the subsurface soils beneath the subject site. Laboratory
certificates for analytical testing of off-gas samples are presented in Appendix G.

Laboratory Duplicate and Laboratory Blank Samples were run on the six vapor samples submitted
for analysis. Resulls of the duplicate sample were within the acceptance level. Results of the
method blank were all non-detected.

B.2 Groundwater Sample - MW-7

An additional groundwater sample was collected from MW-7 after completion of the vacuum test in
order to determine if vapor extraction can successfully remove dissolved phase hydrocarbons from
the groundwater interface. Results of this sample (MW-7VT) are presented in Table 8. A slight
decrease in the TPH and BTEX concentrations were observed from sampling before and after the
vacuum test. In our opinion, the applied vacuum to the water table, coupled with the sparging
activities of nearby welis, will effectively remove hydrocarbons from the groundwater and vadose
zone soils.

9.0 INVESTIGATION DERIVED WASTES

During drilling, well development, and groundwater sampling activities, a total of twenty-one 55-
gallon drums of soil cuttings, and twelve 55-gallon drums of decontamination, development and
purge water were generated. All drums were stored behind the retail building in the northeast area
of the Jackpot Foodmart property.

9.1 Soil Cuttings

Based upon the resuits of the soit sample analyses, some soil cuttings contained concentrations of
petroleum hydrocarbons above the soil cleanup levels. Although most soil samples did not exhibit
elevated hydrocarbon concentrations, groundwater in the explorations was above cleanup criteria.
Much of the soils were contained and mixed with groundwater due to the air rotary drilling process.
Soils from previous investigations were stockpiled on the adjacent vacant lot owned by Time Oil Co.
On 18 and 19 April 1995, representatives from AEE graded an area on this vacant lot for stockpiling
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of the drill cuttings generated from the exploratory drifling in March 1995. Before emptying the 55-
gallon barrels, all water contained within the soil drums was removed and cleaned with the purge
water as discussed below. An 8-mil thick visqueen sheet was placed on the ground surface and soil
cuttings were emptied from the drums and stockpiled on the visqueen. Approximately 5 cubic yards
of soil was stockpiled. A visqueen layer was then placed over the stockpile and secured to prevent
rain water from seeping into the pile.

9.2 Purge, Development and Decontamination Water

Based upon the results of the groundwater sample analyses, some drums contalned water with
significant concentrations of petroleum hydrocarbons. Therefore, all development, purge, and
decontamination water was cleaned utilizing granular activated carbon units. Water was pumped
from the drums and through a WSU-55 carbon scrub unit. After cleaning, water was collected into
a 600 gallon holding tank before discharge took place.

A composite sample of the filtered water was collected on 18 April 1995 and sent to North Creek
Analytical laboratory in Spokane, Washington for analytical testing of GRPH/BTEX, PRPH and pH.
Analytical results for GRPH/BTEX and DRPH were all below method detection limits. A pH result
of 6.10 was reported for the discharge sample. Laboratory test certificates for the discharge sample
is presented in Appendix H. Over 300 gallons of barreled water, as measured using a flowmeter,
was filtered through the GAC unit and utilized for irrigation purposes at the subject site. All empty
drums were transported to the Time Oil storage facility in Yakima located on North Sixth Avenue.

10.0 CONCLUSIONS

Native soils at the site consist of a dense, dry to damp, brown, gravelly SAND (fill) to a depth of
approximately 3 feet over a dense to very dense, dry to moist, brown sandy SILT to a silty medium
SAND to a depth of approximately 10 feet. Below the sand and silts, a very dense sandy GRAVEL
with cobbles which grades down to a gravelly SAND was encountered to the full depths explored
(approximately 45 feet). Exploration SW-1 encountered some large cobbles and boulders at a depth
of 48 feet,. MW-9 also encountered a silt and clay layer from approximately 42.5 to 45.5 feet below
site grade. An noticeable hydrocarbon impacted smear zone which appears to emanate from the
former tank pit was identified in several of the borings. The smear zone trends east-northeast of the
subject site and had been identified across the park in MW-10 located approximately 400 feet east
of the former tank pit. The smear zone is approximately five feet thick and was consistently identified
between approximately 5 and 10 feet below the existing groundwater interface. Due to the
submerged nature of the smear zone, it is apparent that groundwater elevations have risen since
release and transport of the petroleum hydrocarbons from the former tank pit location. The smear
zone was also identified in-exploration MW-11 located west of the site across George Washington
Way. The identification of the smear zone in this boring indicates that groundwaler gradient at one
time may have been to the west.

The apparent change in groundwater flow could have been a direct result of the Wellsian Well Field
which was operated by the city of Richland as a drinking water supply. The well field has several
wells screened in the unconsolidated sands and gravels which removed several thousand gallons
per minute from the aquifer. Chlorinated solvents were detected within these wells in the early
1990's at which time the wells were shut down. [t appears since discontinuation of pumping from
the well field, groundwater gradient has once again changed to its natural course towards the
Columbia River. Low levels of TCE and PCE have been detected in site monitoring wells. The
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presence of these solvents in the aquifer could be a result of the well field. The well field drew the
PCE/TCE towards the wells across the natural gradient. Once pumping ceased, groundwater
migration likely returned to its natural course potentially allowing TCE and PCE to migrate towards
the subject site. However, contribution from other nearby potential sources of solvent impacts can
not be dismissed.

Groundwater at the site was encountered at depths ranging from 27.2 to 28.5 feet below the
elevated grade and 9.6 feet to 11.7 feet below grade by the park (approximate elevation of 345 to
346 feet above sea level), and is interpreted to generally flow towards the north-northeast at a
gradient of 0.00125 (on 4 April 1995) to 0.0016 ft/ft (on 19 April 1995). Groundwater flow direction
as determined two weeks after well installation (19 April 1995) had risen approximately 0.1 feet from
our 4 April 1995 site visit. Measurements were again collected on 18 May 1995. Groundwater
elevations during this site visit had risen approximately 0.2 feet from our 19 April 1995 site visit.
Groundwater migration maintained a north-northeasterly direction under an apparent hydraulic
gradient of 0.0013 ft/ft. Groundwater gradient beneath the subject site appears to change seasonally
due to water level fluctuations of Lake Wallula (Columbia River) located immediately east of the site
and probably a direct result of discharge quantities in the Yakima River located southwest.of the
subject property.

Results of soil sample testing for chemical analysis indicated only one of the twelve soil samples
submitted contained detectable concentrations of GRPH above soil cleanup levels, (sample RW-1
S-2). Aromatic hydrocarbons (BTEX) were also not detected above soil cleanup levels in any of the
soils tested except RW-1 S-2.

A preliminary groundwater sampling event occurred at the subject site on 1 February 1995 on the
six existing site monitoring wells installed during previous site investigations. Detectable
concentrations of GRPH and/or the aromatic hydrocarbons BTEX were found in groundwater
samples MW-1, MW-2, MW-3, MW-4 and VW-1. Detectable levels of DRPH were also identified in
samples MW-1, MW-2, MW-4 and YW-1, However, samples which contained deteclable diesel
range hydrocarbons (C,,-C,,) were flagged by the laboratory as hydrocarbons which appeared to
extend to a lighter hydrocarbon range than diesel (je. it appears to be heavily weathered gasoline).
TCE and PCE were also identified in wells MW-1, MW-2, MW-5 and VW-1. However, all TCE and
PCE concentrations were below the groundwater cleanup levels of 5.0 ppb.

A second groundwater sampling event occurred after installation of the additional site monitoring
wells on 4 April 1995. GRPH above groundwater cleanup levels for purgeable and aromatic
hydrocarbons were identified in MW-1, MW-2, MW-4, MW-7, MW-10, MW-11 and RW-1. Samples
from monitoring wells MW-1, MW-4, MW-7 and RW-1 also exhibited DRPH above 1,000 ppb. TCE
andfor PCE were identified in samples collected from MW-3, MW-6, MW-8, MW-9 and MW-11.
However, several sample detection limits were 5.0 ppb. No samplés submitted contained TCE or
PCE concentrations above the groundwater cleanup levels of 5.0 ppb.

A 24-hour in-situ air sparging pilot test was also conducted at the subject site utilizing a pre-instalied
2-inch air sparging well (SW-1) which was constructed with 5 foot of screen located 17 to 22 feet
below the groundwater interface. During the sparge test, a vacuum was applied to RW-1 and the
off-gas monitored. Based on the resulls of the air sparing pilot test, remediation of groundwater at
the site via an in-situ air sparging coupled with vapor exiraction is a feasible remedial alternative.
The pilot test conducted for this study reveals a minimum effective radius of influence of at least 24
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feet for injection of oxygen into the groundwater. A radius of influence may be as large as 50 feet
for introduction of dissolved oxygen into the aquifer. Figure 20 presents a semi-logarithmic plot of
change in dissolved oxygen by the log distance. Change in dissolved oxygen is recorded from an
average background to the maximum concentration measured during the test. An average
background reading of 3 ppm was determined for the aquifer beneath the site. A line was drawn on
the plot to determine the theoretical zero point - the point where no dissolved oxygen is being
introduced to the aquifer from the sparging point. As shown on Figure 20, the theoretical zero point
for the aquifer betow the subject site is approximately 73 feet.

Analytical testing of groundwater samples collected before and after the sparging test indicate a
general increase in dissolved phase hydrocarbons in wells which did not have an applied vacuum.
In our opinion, the increase of dissolved hydrocarbons is representative of the air stream mobilizing
and/or volatilizing adhered hydrocarbons located within the smear zone located 5 to 10 feet below
the groundwater interface. In well RW-1, which had an applied vacuum during the test, dissolved
hydrocarbon concentration decreased through the duration of the test. Therefore, it is apparent that
the applied vacuum aids in the further removal of hydrocarbons which have been mobilized by the
air sparging activities from the groundwater interface.

Dissolved metals were analyzed in monitoring wells immediately effected by the sparging activities.
Results of metal analyses indicate that dissolved metals are not prevalent in the aquifer located
below the subject site. Detectable levels of dissolved metals were within laboratory variation and,
in our opinion, will not effect the sparging process by allowing metals to precipitate from solution thus
causing fouling of the sparging screens and sand pack.

Vapor extraction tests conducted on the existing site monitoring wells (RW-1 and MW-7) indicate
that high levels of hydrocarbons can be removed from the subsurface using this technology in the
immediate vicinity of the sparging wells and in the general vicinity of the former tanks. The vacuum
test conducted on MW-7 located approximately 190 feet east of the former tank pit, removed low
levels of hydrocarbons. However, the vacuum test conducted on this well did decrease hydrocarbon
concentrations in the groundwater as represented from water samples collected before and after the
vacuum test. Preliminary analysis suggests a maximum radius of influence of 40 to 43 feet within
the vadose zone soils. Interpretation of data from the vapor extraction tests indicates that a vapor
extraction system may be a feasible remediation alternative for vadose zone soils and/or
groundwater.

Interpretation of both remedial technologies indicate that site remediation in areas impacted with
petroleum hydrocarbons within submerged soils may be most feasibie by coupling air sparging with
vapor extraction, whereas areas impacted with petroleum hydrocarbons in vadose zone s0ils only
would best be remediated using vapor extraction.

11.0 CLOSURE

Information contained in this report is based upon site characterization, field observations, and the
laboratory analyses accomplished for this study. Conclusions presented are professional opinions
based upon our interpretation of the analytical laboratory test results, as well as our experience and
observations during the project field characterizations. The number, locations, and depth of
exploration during the characterization program, including the analytical testing scope, were
completed within the site and proposal constraints so as to yield the information utilized to formulate

our conclusions.
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We appreciate being of continued service to Time Oil Co. If you have any questions regarding this
report, please do not hesitate to call us at your earliest convenience.

Respectfully submitted,
AGRA Earth & Environmental, Inc.

(]/W"}ﬁﬂﬁ (4r0)

Euyﬁe N/. St.Godard, P.G.

Senfor Prdject Geologist

éruce D. Williams -

Senior Project Scientist

o Ao

é?/ N. Sondergaard, P.G., R.E.A.
o

ciate

@, @ AGRA
Earth & Environmental




TABLE 1 - SUMMARY OF FIELD OVM READINGS
RICHLAND JACKPOT (TIME OIL PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

BORING SAMPLE NUMBER

NUMBER S-1 S-2 S-3 S-4 S-5
MW-6 O

MW-7

Mw-8

MW-9

MW-10

MW-11

RW-1

All results in parts per million (ppm).
Shaded samples submitted for laboratory analytical testing.
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TABLE 2 - SUMMARY OF FLUID LEVEL MEASUREMENTS
RICHLAND JACKPOT (PROPERTY 01-056)

500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

PAGE 1/2

WELL DATE CASING DEPTH TO DEPTH TO GROUNDWATER ELEVATION

NUMBER MEASURED ELEVATION PRODUCT GROUNDWATER ELEVATION DIFFERENCE

{foet) {foot) (feet) (feof) (feot)

MW-1 1Feb 95 371.15 0.00 28.16 342,99 -
MW-2 1 Feb 85 371.23 0.00 28.13 343.10 -
MW-3 1 Feb 95 370.66 0.00 28.88 341.78 -
MW-4 1 Feb 95 370.95 0.00 28.50 342.45 -
MW-5 1 Feb 95 370.87 0.00 28.51 342.36 --
VW-1 1 Feb 95 370.97 0.00 28.40 34257 --
MW-1 4 Apr 95 373.88 0.00 27.97 345.91 2.92
MW-2 4 Apr 95 373.80 0.00 27.95 345.85 2.75
MW-3 4 Apr 95 374.40 0.00 28.69 345.71 3.93
MW-4 4 Apr 95 374.10 0.00 28.32 34578 3.33
MW-5 4 Apr 95 37417 0.00 28.28 345.89 3.53
MW-6 4 Apr 95 354,52 0.00 8.68 345.84 --
MW-7 4 Apr 95 355.82 0.00 10.10 345,72 -
MW-8 4 Apr 95 356.54 0.00 10.95 345.59 --
MW-9 4 Apr 95 373.57 0.00 28.03 345.54 --
MW-10 4 Apr 95 353.83 0.00 8.36 345.47 -
MW-11 4 Apr 95 372.96 0.00 26.86 346.10 -
VW-1 4 Apr 95 374,06 0.00 28.18 345.88 3.31
RwW-1 4 Apr 95 374.08 0.00 28.26 34582 -
SW-1 4 Apr 95 374.15 0.00 28.29 345.86 -
MW-1 19 Apr 95 373.88 0.00 27.87 346.01 0.10
MW-2 19 Apr 95 373.80 0.00 27.77 346.03 0.18
MwW-3 19 Apr 95 374.40 0.00 28,59 345,81 0.10
MW-4 19 Apr 95 374.10 0.00 28.23 345.87 0.09
MW-5 19 Apr 95 374.17 0.00 28,19 345.98 0.09
MW-6 19 Apr 95 354,52 0.00 8.60 345.92 0.08
MW-7 19 Apr 95 355.82 0.00 10.01 345.01 0.09
MwW-8 19 Apr 95 356.54 0.00 10.86 345.68 0.09
MW-g 19 Apr 95 373.57 0.00 27.93 345.64 0.10
MwW-10 19 Apr 95 353.83 0.00 8.26 345.57 0.10
MwW-11 19 Apr 95 372.96 0.00 26.77 346.19 0.09
VW-1 19 Apr 95 374.06 0.00 28.10 345.96 0.08
RW-1 19 Apr 95 374.08 0.00 28.16 345,92 0.10
Sw-1 19 Apr 95 374.15 0.00 28.22 345.93 0.07

All measurements listed in feet.

All elevations based upon City of Richland datum. Benchmark is located at the intersection of George

Washington Way and Lee Boulevard (Elevation 372.49).
Site was resurveyed by Bob Stratton Surveyors on 4 April 1995.
ELEVATION DIFFERENCE - Indicates change in groundwater elevation from previous measurement.
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TABLE 2 - SUMMARY OF FLUID LEVEL MEASUREMENTS PAGE 2/2

RICHLAND JACKPOT (PROPERTY 01-056})

500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON
WELL DATE CASING DEPTHTO DEPTH TO GROUNDWATER ELEVATICN

NUMBER MEASURED ELEVATION PRODUCT GROUNDWATER ELEVATION DIFFERENCE
(fest) {fest) (feet) (leet) (foet)

MW-1 18 May 95 373.88 0.00 27.65 346.23 0.22
MW-2 18 May 95 373.80 0.00 27.65 346.15 012
MW-3 18 May 95 374.40 0.00 28.36 346.04 0.23
Mw-4 18 May 95 374.10 0.00 28.00 346.10 0.23
MW-5 18 May 95 374.17 0.00 27.96 346.21 0.23
MW-6 18 May 95 354,52 0.00 8.36 346.16 0.24
MW-7 18 May 95 355.82 0.00 9.78 346.04 0.23
MW-8 18 May 95 356.54 0.00 10.60 345.94 0.26
MW-9 18 May 95 373.57 0.00 27.70 345.87 0.23
MW-10 18 May 95 353.83 0.00 7.99 345.84 0.27
MW-11 18 May 95 372.96 0.00 26.56 346.40 0.21
VW-1 18 May 95 374.06 0.00 27.86 346.20 0.24
RW-1 18 May 95 374.08 0.00 27.94 346.14 0.22
SW-1 18 May 95 374.15 0.00 27.98 34617 0.24

All measurements listed in feet.

All elevations based upon City of Richland datum. Benchmark is located at the intersection of George

Washington Way and Lee Boulevard (Elevation 372.49).
Site was resurveyed by Beob Stratton Surveyors on 4 April 1995,
ELEVATION DIFFERENCE - Indicates change in groundwater elevation from previous measurement,
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TABLE 8 - SUMMARY OF GROUNDWATER SAMPLING - SPAAGE TEST
RICHLAND JACKPOT (PROPERTY 01-058)
500 GEORGE WASHINGTON WAY, AICHLAND, WASHINGTON

WELL NUMBER UNITS SW-1 SW-1 RW-1 AW-1 MW-4 Mw-4 MW-4 MW.7 MW-7 MW-7VT | GROUNDWATER
DATE SAMPLED 4/19/95 4720005 4119095 4720/95 4/19/95  4/20/95 4/20/05  A/19/95  4/20/5  4720/95 CLEANUP
TIME SAMPLED 0740 1220 0750 1310 0800 1155 1155 0305 1210 1440 CRITERIA
DIGS.ARSENIC mg/L <0.005 <0,005 <0.005 <0.005 | «<0.005* <0.005 «0.005* <0.005 <0,005 NT 0.005
{58, CALCIUM mgiL 51 68 55 48 64* 46 44 54 53 NT NA
DISS. CHROMIUM mg/L <0005 «<0.005 <0.005 <0005 | =0.005* <Q.005 <0.005* <0005 <0.005 NT 0.050*
DIS6. IAON mg/L 0.012 0.013 0089 0.019 3.2¢ 0.02 Q.16* 0.098 0.03 NT NA
DISS. LEAD mgiL{ <0005 <0.005| <0005 %m <0.005* <0005 <0.005* | <0005  <0.005 NT 0.005
DISS.MAGNESIUM | mg/L 15 24 20 18 6" 16 154 18 17 NT NA
DISS. MANGANESE §mg/L <0.240 . 0.56 0.46 0.55% R 0.28* . z NA
DISS. ZINC mgft 0.024 X ) o.osb@% 0048 | SO 928 2005 | 0 T NA
|BENZENE ugiL <0.5 : ! F 5.0
TOLUENE ugiL <0.5 40.0
ETHYLBENZENE ugfL <05 30.0
XYLENES ugiL <0.5 & 20,0
GRPH ugfl <50 1000.0
GRPH Gasofine range petroleum hydrocarbens, as analyzed by Ecology Method WTPH-Q.

mgh Milligrams per liter or parts per million (ppm).

ugi Micrograms per liter or parts per biflion {ppb).

* Sample analyzed for tolal melals.

Not tested.
__Not applicabie.

% Shaded areas indicate results equals or exceeds groundwater cleanup criteria.

Gw (Gfoundwatar) cleanup ciiteria are levels promulated in WAC 173-340-720 Method A (MTCA).
Sparge test operated from 19 April 1995 {11:03 AM) to 20 April 1895 (i1:03 AM)
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TABLE 9 - SUMMARY OF AIR SPARGING TEST VALUES AT SYSTEM

RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

TIME SPARGE SPARGE ___ VACUUM AT FLOW FROM _ OVM AT
(min)  FLOW (cfm) PRESSURE (psi) RW-1 (IOW) RW-1 (cfm) STACK (ppm)

1 20 10 40 200 315

3 30 10 40 200 -

16 25 10 40 200 266

40 22 10 40 200 247

58 o7 10 40 200 329

73 27 10 40 200 304

99 o7 10 40 200 313

157 o7 10 40 200 321

213 27 10 40 200 263

260 27 10 39 205 244

359 o7 10 42 193 239

409 o7 10 41 196 244

459 o7 10 40 200 229

543 o7 10 40 200 212

626 27 10 40 200 235

738 27 10 40 200 208

815 27 10 40 200 195

862 26 10 40 200 191

912 26 10 40 200 180

084 26 10 40 200 164
1082 o7 10 40 200 164
1157 2% 10 40 200 181
1207 26 10 40 200 155
1272 26 10 40 200 119
1372 o7 10 40 200 108
1427 o7 10 40 200 110
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TABLE 10 - VACUUM EXTRACTION TEST DATA
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

WELL Po P P/Po DISTANCE OVM A*
NUMBER (IOW) (10 () (ppm)
12

65 -0.09111

124 - -0.05266

108 - -0.05777

14 - -0.25845

90 - -0.06694

. . . 83 - -0.07248

41.0  0.005 0.0001 150 - -0.06019

410  0.020 0.0005 128 - -0.05954

41.0 0015 0.0004 168 - -0.04704

410 0030 0.0007 190 -0.03801

WELL Po P P/Po  DISTANCE  OVM A*

MW-3 4.0 0000 00000 155 - -
MW-4 410 0010 0.0002 115 - -
MW-5 41.0  0.000 0.0000 140 - 0.07234
MW-6 4.0 0120 0.0029 85 - -
MW-8 41.0 0060 0.0015 115 - -0.06863
MW-9 41.0  0.000 0.0000 228 -0.05676
MW-10 41.0  0.000  0.0000 213 -
WELL Po P P/Po  DISTANCE  OVM A*
NUMBER (IOW) (IOW) (n) (ppm)

RW-1 400 - - ‘ 329

MW-1 400  0.080 0.0015 65 - -0.10004
MW-2 400  0.040 0.0010 124 - -0.05571
MW-3 40.0  0.050 0.0013 108 - -0.06189
MW-4 400  x+ 0.0000 14 1298 -
MW-5 40.0 0050 0.0013 90 - -0,07427
VW-1 400  0.080 0.0015 83 - -0.07834
MW-6 40.0  0.000  0.0000 150 - -
MW-7 400 0015  0.0004 128 - -0.06153
MW-8 40,0  0.000  0.0000 168 - -
MW-9 400  0.025 0.0006 190 -0.03879
* = In(P/Po)/D

ik

Well MW-4 was under positive pressure during sparge test.
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TABLE 11 - SUMMARY OF OVM OFF-GAS MEASUREMENTS
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

A TEST R *ﬁg’ 3 "’ "w' S

TIME PRESSUHE FLOW OVM

(minutes) (iow) {cfm) {ppm)
2 42 196 a2

6 42 196 112.0

20 41 198 103.0
60 M 198 89.0
120 41 198 65.0

TIME PHESSUHE FLOW  OWM

(minutes) (iow) (cfm) (ppm)
1 54% 165 1.0
2 40** 200 4.3
5 40** 200 3.0
10 40%* 200 0.0
25 40** 200 1.7
60 40** 200 1.2

* Vacuum pulling water/moisture through system.
** System diluted at knockout tank.
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TABLE 12 - SUMMARY OF VAPOR SAMPLING RESULTS
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

Page 1/2

Sample Number ST ST-2 VTRW-1A VIRW-1B VTMW-7A VTMW-7B
Date Collectad (19 Apr95) (20 Apr95) (20 AprS5) (20 Apr95) (20 Apr9s) (20 Apr95)
Time Collected 1053 1050 1205 1305 1336 1432
Compound Units

Ethylene ppbC ND ND ND ND ND ND
Acetylene ppbC ND ND ND ND ND ND
Ethane ppbC ND 110 ND ND 18 ND
Propylene ppbC ND 52 ND ND ND ND
Propane ppbC ND 75 57 59 ND ND
Mathyl Acetylene ppbC ND ND ND ND ND ND
lsobutane ppbC ND 820 590 920 66 16
Isobutylene ppbC ND 72 59 60 ND ND
1-Butens ppbC ND ND ND ND ND ND
1,3-Butadiene ppbC ND ND ND ND ND ND
n-Butane ppbC 4300 2200 1600 2500 320 85
trans-2-Butene ppbC ND ND ND ND ND ND
2,2-Dimethylpropane ppbC ND ND ND ND ND ND
Ethyl Acetylene ppbC ND ND ND ND ND ND
cls-2-Butene ppbC ND ND ND 58 ND ND
Isopentane ppbC 120000 6600 5000 7700 2300 520
1-Pentane ppbC ND 100 84 180 34 18
2-Methyi-1-butene ppbC ND 170 150 320 52 29
n-Pentane ppbC 85000 3300 2200 3000 1300 290
Isoprene ppbC ND ND ND ND ND ND
trans-2-Pentene ppbC ND 220 200 430 99 59
cls-2-Pentene ppbC ND 130 110 230 61 30
2-Methyl-2-butene ppbC ND 310 300 630 120 71
2,2-Dimethylbutane ppbC 14000 950 920 1400 140 29
Cyclopentene ppbC ND ND ND 92 ND ND
4,Methyl-1-pentene ppbC 3400 130 140 ND 27 ND
Cyclopentane ppbC 3400 290 230 370 140 9
2,3-Dimethylbutane ppbC 78000 2800 2300 1500 630 150
2.Methylpentane ppbC 290000 10000 8200 5100 1900 3580
3-Methylpentane ppbC 200000 7500 6000 3400 1200 270
1-Hexane pphC 11000 390 170 89 200 100
n-Hexane ppbC 270000 9600 6600 2700 1100 270
trans-2-Hexene ppbC 22000 840 400 220 170 89
2-Methyl-2-pentane ppbC 19000 920 ND 240 190 120
cls-2-Hexene ppbC 11000 470 210 120 100 55
Methylcyclopentane pphC 180000 6500 6300 2700 1200 620
ppbC - parts per billion as carbon

ppmC - parts per million as carbon
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TABLE 12 - SUMMARY OF VAPOR SAMPLING RESULTS
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

Page 2/2

Sample Number ST-1 ST-2 VTRW-1A VTRW-1B VTMW-7A VTMW-7B
Date Collected {19 Apr95) (20 Apr95) (20Apr95) (20 Apr95) (20 Apr95) (20 Apr 95)
Time Collectad 1053 1050 1205 1305 1336 1432
Compound Units
Benzene ppbC 6700 1300 1300 550 220 140
Cyclohexane ppbC 82000 350 250 1600 560 340
2-Methylhexane ppbC 250000 20000 19000 4300 450 110
2,3-Dimethylpentane ppbC 290000 980 630 8100 650 170
3-Methylhexane ppbC 250000 19000 18000 6600 500 150
1-Heptane ppbC 86000 4200 3500 ND ND ND
lscoctane ppbGC 620000 44000 45000 24000 950 240
n-Heptane ppbGC 220000 15000 13000 3600 330 220
Methylcyclohexane ppbC 190000 20000 17000 6700 420 240
2,4-Dimethylhexane ppbC 100000 13000 ~ 12000 6000 160 62
2,3,4-Trimethylpentane| ppbC 200000 28000 26000 14000 360 150
Toluene ppbC 190000 22000 23000 15000 1100 470
2-Methylheptane ppbC 100000 16000 5700 2700 180 78
1-Octene ppbC 16000 2900 2000 710 16 ND
n-Octane pphC 91000 18000 9700 4100 93 50
Ethylbenzene ppbC 20000 10000 4400 1600 2300 1300
m-xylene ppbC ND 24000 15000 13000 4900 2800
p-xylene ppbC 32000 12000 9500 8200 3000 1700
Styrene ppbC ND 2100 590 900 ND ND
o-Xylene ppbC 29800 11000 8000 8800 2600 1500
n-Nonane ppbGC 21000 10000 4900 2500 76 37
Cumens ppbC 4100 3400 1700 1200 160 95
Alpha Plnene ppbC ND 3700 1800 2300 19 ND
n-Propylbenzene ppbC 8700 1600 960 810 480 290
m-Ethyltoluene ppbC 21000 1600 ND 7 2000 1100
p-Ethyltoluene ppbC 13000 41000 21000 16000 1000 590
1,3,5-Trimethylbenzene| ppbC 11000 24000 1700 1900 1200 670
o-Ethyltoluene ppbGC 11000 12000 8100 7000 940 530
Beta Plnene ppbC ND 1700 750 650 ND ND
1,2,4-Trimethylbenzene| ppbC 24000 1160 1200 ND 3800 2100
n-Decane ppbC 3300 1200 320 550 75 38
p-Cymene ppbC 3500 15000 ND 7900 940 530
d-LiImonene ppbC ND 940 530 400 450 ND
1,4-Dlethylbenzenea ppbC 4300 3000 2700 2100 470 280
n-Butylbenzene ppbC 2600 7800 7100 5900 800 490
Total Non Methane ppmC 5500.0 910.0 670.0 430.0 48.0 23.0
Hydrocarbons
ppbC - parts per billion as carbon
ppmC - parts per million as carbon
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SOURCE: USGS "RICHLAND QUADRANGLE (1992) .

AGRA Earth & Environmental, Inc.
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OVM READINGS (PPM)

FIGURE 12: OVM CONCENTRATIONS VS. TIME
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Subsurface Exploration

The field exploration program conducted for this study consisted of advancing seven air rotary
borings to depths of 18.9 1o 44.5 feet below the existing site grade. All borings were accomplished
to install monitoring or vapor extraction wells. In addition, one in-situ air sparging well was installed
for completion for an air sparging pilot study conducted at the subject site. The approximate
locations of the explorations are illustrated on Figure 2. These locations were surveyed in by
Stratton Surveying of Kennewick, Washington. Elevations of ground surface and top of PVC well
casings were also surveyed by Stratton Surveying.

The borings were drilled from 20 through 25 March by Ruen Drilling, Inc. of Clark Fork, ldaho under
subcontract to AGRA Earth & Environmental, Inc. All borings (MW-6 through MW-11, RW-1 and
SW-1) were advanced utilizing a trick mounted Schramm drill rig with a 450 cfm air compressor. On
the larger diameter deep borings completed on the elevated grade by the subject site (RW-1 and
SW-1), an additional 850 ¢fm air compressor was connected to the Schramm drill rig for increased
air capabilifies). The drilling equipment for these borings consisted of a 6-inch tricone drill bit inside
6-inch threaded steel casing for MW-6 through MW-11. Equipment for RW-1 consisted of 8-inch
threaded steel casing with an 8-inch tri-cone bit. SW-1 was completed utilized 10-inch welded steel
casing with a 10-inch tri-cone drill bit. This drilling method utilizes a hammer mounted on the drill
rig mast to drive the casing into the substrate. Soil cuttings are removed from the casing by air
pressure. Vadose zone cuttings were contained in 55-gallon drums and later placed on a visqueen
liner on-site. Saturated soils were contained in 55-gallon drums and stored on site. After one-month
of settling, the water within the saturated soil drums was pumped and cleaned with GAC scrub units.
The soil was then placed on the visqueen liner with the unsaturated soils. The borings were
continuously observed and logged by an experienced geologist from our firm.

Characterization of Soils

Soil samples were obtained using the Standard Penetration Test Procedure as described in
ASTM:D-1586. The testing and sampling consisted of driving a standard 2-inch outside diameter split
barrel sampler a distance of 18 inches into the soil below the auger bit with a 140 pound hammer
free falling a distance of 30 inches. The number of blows for each 6-inch interval is recorded and
the number of blows required to drive the sampler the final 12 inches is considered the Standard
Penetration Resistance ("N") or the blow count which is represented on the boring logs in this
appendix. If a total of 50 blows is recorded within a 6-inch interval, the blow count is recorded as
50 blows for the acfual number of inches of penetration and is considered refusal. The blow count,
or "N" value, provides a measure of the relative density of granular soils or the relative consistency
of cohesive soils. The high gravel, cobble and boulder content of some fluvial and glacial soils often
yields unrepresentatively high blow counts due to oversized material. The soil samples retrieved
from the split-spoon sampler were classified in the field and a representative portion placed in
taboratory prepared air tight glass containers.

Due to the coarse nature of the soil throughout the stratigraphic column at the subject site, cuttings
were collected and logged from the air/cutting outlet on the drilling equipment when deemed
necessary by the field geologist. Cuttings were utilized to aid in interpretation of the stratigraphic
column.

Soil Sampling Procedures

The soil samples were recovered at each interval using procedures designed to minimize the risk
of cross contamination. Prior to the drilling of the boring, the drilling equipment and sample tools
were cleaned by a steam cleaner. Between each sampling attempt, the sampling tools were
scrubbed with a stiff brush and a detergent solution consisting of Liquinox and warm water, and then
rinsed with potable water and liberal quantities of distilled water. The samples were classified in the
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field and immediately transferred to laboratory treated glass jars, and tightly sealed with a teflon-lined
threaded cap. Samples were screened in the field with an organic vapor meter (OVM) and several
samples were selected for laboratory analysis. Samples were stored and transported in a chilled ice
chest throughout the field program. Selected soil samples were subsequentiy transferred to National
Environmental Testing in Portland, Oregon in accordance with AGRA Earth & Environmental, Inc.

chain of custedy procedures.

The boring logs presented in this appendix are based on the drilling action, visual inspection of the
samples secured, laboratory results, and field logs. The various types of soils are indicated, as well
as the depths where soils or characteristics of the soils changed. It should be noted that these
changes may have been gradual, and if the changes occurred between sample intervals, the soil
contacts are interpreted. Subsurface water conditions are evaluated by observing the moisture
condition of the samples, the free water on the sample rods, and in well measurements.
Groundwater was encountered at depths of 27.2 to 28.5 feet below the elevated grade and 9.6 to
11.7 feet below grade in the vicinity of the park at the time of drilling. Groundwater elevations in
installed monitoring wells occurred at depths of 26.86 to 28.69 feet in those wells located on the
elevated grade and 8.36 to 10.95 feet below the top of casing for those wells located by the park.
Groundwater elevations were measured at approximately 345 to 346 feet above mean sea level.

Field Headspace Measurements

Each soil sample was screened for the presence of volatile organic compounds to facilitate selecting
an appropriate soil sample to submit for chemical analysis. This involved placing approximately 6
ounces of sampled soil directly into a zip-lock baggie. The sample was then shaken vigorously for
approximately 15 seconds and a head space reading was taken after plunging the probe of the OVM
detector through the foil cover. Field head space analysis was performed on each sample utilizing
a Model 580B OVM. The highest digital readout value displayed by the instrument was recorded for
each sample. This value indicates the total vapor concentration of volatilized organic compounds.
These compounds include numerous constituents of petroleum hydrocarbons. However, the OVM
is not capable of determining the species of these compounds or their concentrations in the soil
samples. Consequently, it should be considered merely a rough screening tool that aides in detecting
the presence of volatile soil contaminants.

When insufficient soil sample recovery occurred at the subject site, samples were generally logged
and collected at the effluent point of the drilling equipment. Soil cuttings generated from the boring
were continuously monitored with the field OVM and when elevated organic vapors were noted, a
sample of the cuttings was secured. It should be noted that air rotary drilling methods may volatilize
organic compounds in soil and OVM measurements taken at the soil/air effluent point may not be
representative of the true hydrocarbon concentration of the soil being discharged at that point in
time.

Groundwater Sampling

Groundwater samples were collected from site monitoring wells for analytical laboratory testing.
Prior to collecting samples, fluid level measurements were obtained from each well. Monitoring wells
were developed prior to sampling by surging a 2-inch stainless steel bailer in the well and removing
approximately 25 galions of groundwater in 2-inch wells and 40 to 60 gallons in 4-inch wells. The
bailer was decontaminated between use in each well with Liquinox and water followed by
consecutive rinses in clean potable and distilled water. After purging, samples were collected using
a new disposable polyethylene bailer. Dedicated bailer cord was used at each sampling location.
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PROJECT  Richland Jackpot w.0. 12-1238-00 WELL No. MW-6

Elevation reference: Clty of Richland
Ground surface elevation: 354.85 Casing elevation: 354,52 AS-BUILT DESIGN g
] Flush-mounted
E é SOIL DESCRIPTION % g % g 32 2 3 E steel monument =)
(=g = @z (= 8 o o A 5 [ . a
- Ground su e
0 Loose, moist, gray/brown, silty sandy GRAVEL . ﬁCJon y wfac
i 1 V4 crele
Top of casing w/
ocking cap
________________________ Bentonite seal
Medium dense to dense, gray, medium to 1 .
coarse sandy GRAVEL, trace cobbles S-1 [62/4| 00 aseng
- 5 - I T (Schedule-40
i 2-inch I.D. PVC)
1 elect sand
Jilter pack
Screen
~ 10 -|Dense, saturated, grey black, sandy GRAVEL — s-2761 | 00T ¥ (2-inch 1.D. pve] |TPHG
with BTEX
————————————————————————— 0.020-inch slots) | [TPH-D
Medium dense, saturated, black grey, gravelly ]
modlum SAND : S-3)22) 00
= 1 5 - — —_ -+
20 Boring terminated at approximately
- 25 ] 4 4
- 30
2inch 0.0, Observed groundwater lovel Earth & Environmental
split-spoon sample (pushed) AD  (ATD = at time of drilllng) E 520 North Foothills Drive, Suite 600
Spokane, Washington 99207
Drilling started: 27 March 1995 Drilling completed: 27 March 1995 Logped by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELL NO. MW-7

Elevation reference: City of Richland

AS-BUILT DESIGN

Ground surface elevation: 356.18 Casing clevation: 355.82 E
o EREEIN R Flush-mounted i
E g SOIL DESCRIPTION = % E E & 8 E steel monwment E
g g E = O o g o 0 =
w w Z|[B 0P F B
- 0 Ground surface
Loose, brown, silty gravelly SAND Concrete
Top of casing w/
ocking cap
| Bentonite seal i
Yery dense, dry, brown to gray-brown, .
] coarse, gravelly SAND to sandy GRAVELwith | S-1 |81 oo | asing
- 5 some cobhles (Schedule-40 ]
2-inch I.D. PVC) |
4 elect sand
Jfilter pack
Very dense, damp, grey, sandy GRAVEL with 8-2 |50/6] 0.0 Centralizer
cobbles ] T TPH-G |-
[ n | | Screen BTEX
10 g (2-inch 1.D. PVC||TPH-D |
with
AP 0.020-inck slots)
Dense, saturated, GRAVEL with ] 1
hydrocarbon-like odor S-3| 431137
" 15 7 Grab sample of cuttings at 15 to 16 feet T T TPH-G ||
Sandy gravel return with hydrocarbon-like 373.0, BTEX
odor TPH-D
- 20 _
Boring terminated at approximately 20.3 fee |
- 25 — 1 1 _
- 30

LEGEND

Z-Inch O.D.
split-spoon sample (pushed)

Grab sample

Drilling started: 271 March 1995

Observed groundwater level
ATr (ATL = at tnre of drilling)

Drilling completed:

21 March 1995

AGRA

Earth & Environmental
E. 520 North Foothills Drive, Suite 600

Spokane, WA 99207

Logped by: ENJS




PROJECT  Richland Jackpot W.0. 12-1238-00 WELL No. MW/-8

Elevation reference: Clty of Richland AS-BUILT DESIGN

Ground snrface clevation: 357.19 Casing elevation: 356.54 <]
B2 ‘NEEISRAEE FlssTmounied E
i g SOIL DESCRIPTION %E % g %8 ;‘Ea 2 ; / steel monument

- 0 = —= i A —Ground surface

Loose, moist, brown, silty gravelly
SAND (FILL)

Concrete

Top of casing w/
ocking cap
Benronite seal

Casing
(Schedule-40

 Very dense, dry, grayish brown, sandy coarse | S-1 |7 | o0

- 5 GRAVEL wihy s £ -+ 2-inch 1.D, PVC)
| \\Centralizer
J elect sand
Jilter pack
Very dense, damp, grayish brown, gravelly |
. | . . ] 8-2 |50/5| 1.9 | Screen
10 -] medium SAND with cobbles (2-inch 1D, pvC| |[TPH-G
with BTEX
0.020-inch storsy | | TPHD
________________________ 1 are
- 15 | Dense, saturated, cobbles and gravel return —

Boring terminated at approximately 19 feet

= 20 1 g

L 25 - ] 4 1

~ 30
2tnch O, ¥ Obeerved gromdwaierleve Earth & Environmental
split-spoon sample (pushed) AT Suttmeo 8 E, 520 North Foothills Drive, Suite 600
Grab sample Spokane, WA 99207

Drilling started: 27 March 1995 Drilling completed: 27 March 1995 Logged by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELLNo. MW-9

Elevation reference: City of Richland
Ground surface elevation: 374.00 Casing elevation: 373.57 AS-BUILT DESIGN K.Eb
o) B OB S | 8w Flush-monnted E
B &
E é SOIL DESCRIPTION g Eg % g Sg = 2 E steel monument =)
/v AT @ Z A Sloda g -3 /
= 0 Ground surface
02" Aephal Concrete
Top of casing w/
1 1 locking cap
Casing
(Schedule-40 ’
- 5 - —] 4 4 2-inch 1D, PVC(C) .
TPH-G |
BTEX
1 TPR-D |
. 1o - Dense, dry, brown, sandy GRAVEL _ 8-1116 (00 4
Bentonite seal 1
-15 - —] - + _
Select sand ]
, J Jilter pack
Ne retum, minute amounts of sand with
L. 20 -{gascline odor _| 8-2 iso/4 290 L ]
Screen
1 7 (2~inch I.D, PVC
| with
0.020-inch slots)
~ 25 - 7 -+ T -
Very dense, wet, groy, coarse sandy GRAVEL |
1 8-341 75| 00 { aa
i TPH-D
~ 30

LEGEND

2-inch O.D.

splt-spoon sample {(pushed) AT0

Grab sample

Drilling started: 22 AMarch 1995

Observed groundwater level
(ATD = al time of drilling)

Drilling completed:

AGRA
Earth & Environmental

E. 520 North Foothills Drive, Suite 600
Spokane, WA 99207

22 March 1995

Logged by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELL No. MIW-9

Elevatlon reference: City of Richland

Ground surface elevation: 374.00 Casing elevation: 373,57

AS-BUILT DESIGN

£

COUNTS

3
:

BLOW

SAMPLE

E b SOIL DESCRIPTION
- 3

NUMBE!

{ppm} |

GROUND
WATER

0

— 35- — —

Very dense, saturated, brown, gravelly

—40 - — —

L 45 _Boring terminated at approximately 44.1 feef

- 60

SAND with cobbles |1 _{S-4 |5073 00 |

Hard, dry, dark tan, sifty CLAY with trace sand S5-4 |47 | 00

elect sand
filter pack

Screen
(2-inch I.D, PVC

with
0.020-inch slots)

End Cap

TESTING

LEGEND

2-inch O.D. Observed groundwaler level
split-spoon sample (pushed) AT (ATD = at time of drflling}

Grab sample

Drilling started: 22 March 1995 Drilling completed:

AGRA

Earth & Environmental

E. 520 North Foothills Drive, Suite 600

22 March 1995

Spokane, WA 99207

Logged by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELL NO. MW-10

Ground surface clevation: 354.27

Elevation reference: City of Richland

Casing elevation: 353.83

AS-BUILT DESIGN

O
Y] Flush-mounted E
Eo 9 1888 2 |Ex
B8 SOIL DESCRIPTION B m g g % g = 5 E steel monument B
=] t‘l E E g Q o [ B
] w7 () =17 ] P P
- 0 Faphal Ground surface
Concrete
Top of casing w/
Brown, moist, silty fine SAND return 1 ocking cap
i Benronite seal
(ch:;isg 40 TrHa
. - BTEX
. 5 | Loose, damp, brown silty fine SAND | s+ 6 oo+ 2-inch LD, PVO) || tup
‘_\Centra[izer
1 elect sand
Jilter pack
=10 £ J. Screen
Loose, saturated, brown, sitty, fine SAND (2-inch LD. PVC) e
S-2 00 1 with BTEX
0.020-inch slots) TPH-D
TPH-G
- 15 - Very dense, saturated, brown, sandy GRAVEL—] s-3 1 7641 BTEX
with some sl slight hydrocarbon-like odor | 317 TPH-D
End Cap
sandy grave! return with slight 1
hydrocarbon-like odor
Boring terminated at approximately 16.9 fee} |
- 20 - —— i P B
-~ 25 = — + 4
~ 30

I 2-Inch O.D.
split-spoon sample (pushed) ATD

Grab sample

Drllling started: 27 March 1995

LEGEND

Observed groundwater Ievel
(ATD = at thne of drilling)

Drilling completed:

21 March 1995

AGRA

Earth & Environmental

I, 520 North Foothills Drive, Suite 600

Spokane, WA 99207

Logged by: ENJS




PFROJECT

Richland Jackpot

w.0. 12-1238-00 WELLNo. MW-11

Elevation reference: City of Richland

AS-BUILT DESIGN

Ground surface elevation: 373.49 Casing elevation: 372,96 %
o wel e z B Flush-mounted 5
3
E é SOIL DESCRIPTION % E g g Q= E 2 E steel monurment B
A~ > W oz | 8 oH & g E
. 0 Ground surface
Sod Concrele |
Top of casing w/
locki.
Sandy gravel return ociing cap
Casing
(Schedule-40
- 5 - — 1 4 2-inch LD. PVC) -
L 10 - Dense, dry, greyish brown GRAVEL with ~ _| s-11 33 |00 |- i
some sand
=15 A ] T T Rentonite seal —
Very dense, damp, brown, medium sandy
L. 90 -|GRAVEL with cobbles S-2 1s0/¢ 00 - Screer i
i (2-inch 1D, PVC
with
1 0.020-inch slots)
] elect sand
Jilter pack TPH-G
_ 25 <{Very dense, damp, grey, coarse GRAVEL and s.345073 00 1+ BTEX -
sand ] TPH-
| 1 ¥
Very dense, saturated, groy, coarse GRAVEL | g4 | aw
and sand 45076 631 TPH-G |
BTEX |.
TPH-D
- 30
2inch O.D. Observed groundwater lovel Earth & Environmental
split-spoon sample (pushed) ~ X©  (ATD = at tine of ariliing) E. 520 North Foothills Drive, Suite 600
Grab sample Spokane, WA 99207
Drilling started: 22 March 1995 Drilling completed: 22 March 1995 Lopged by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELL NO. MW-11

Elevation reference; Clty of Richland
Ground surface elevation: 373.49

Casing elevation: 372.96

AS-BUILT DESIGN

strong hydrocarbon-like odor

-45-

-50-

- 60

[
oy 9188 E z | B
3
Eﬁ SOIL DESCRIPTION g§ 2E(g5E2 2E
|~ w Wz | = 8 © & & 5 -3
- 30
i ] 1
Medium dense, saturated, dark grey (stainod)
- 35+ gravelly medium to coares SAND with — S-51 20| 631L

TESTING

elect sand
Jfilter pack

Sereen

(2-inch 1.D. PVC
with

3.020-inch slots)

2-Inch O.D.

split-apoon sample (pushed) ATD

- Grab sample

Drilling started: 22 March 1995

LEGEND

Observed groondwater Ievel
(ATD = at tme of driling)

Drilling completed:

22 March 1995

AGRA
Earth & Environmental

I 520 North Foothills Drive, Suite 600
Spokane, WA 99207

Logged by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELL NO. RW-1

Elevation reference: City of Richland
Ground surface clevation: 374.36

CasIng clevation: 374.08

AS-BUILT DESIGN

split-spoon sample (pushed) AT

Grab sample

Drilling started: 23 March 1995

(ATD = at time of driling)

Drllling completed:

24 March 1995

O
4]
o EE . w 2 B Flush-mournted E
E é SOIL DESCRIPTION % E g g ) % Z j 3 E steel nonurnernt <
s wbHadZ|RA0RPES g B
- 0 - —Ground surface
Asphait 0-2 Concrete
------ Top of casing w/
B E locking cap
Dark brown, silty gravelly SAND (FILL) | Bentonite seal
Dark brown, sandy SILT with gravel and clay Ca;ing 0
(Schedule-4
- 5 - ] 4 + d-inch IL.D. PV(C)
Conerete in cuttings (FILL) 1
Brown, damp, silty SAND . .
Centralizer
-1 1___ ] T T
- i Select sand
Jilter pack
- 1 5 - f— 4 . .
] . Screen
(4-inch 1.D, PVC
with
) | 0.020-inch slois)
Medium dense fo dense, damp, grey to black
~ 20 -1 sandy GRAVEL i T T
- 25 - — -+ -+
No recovery [|s-1|s0s5 0.0 |
] AlD
~ 30
2nch 0.5, Observed groundwater levl Earth & Environmental

E. 520 North Foothills Drive, Suite 600
Spokane, WA 99207

Logged by: ENJS




PROJECT Richland Jackpot

w.0. 12-1238-00 WE1LL NO. RW-1

Elevation reference: City of Richland
Ground surface elevation: 374.36 Casing elevation: 374.08 AS-BUILT DESIGN g
2 9 98l 2 2 |8« 7
& &
Eﬁ SOIL DESCRIPTION %E gg g%Eg 2E B
A - wHd Z|M0CZ S 5 B
= 30
) /Centralizer
Dense, black to dark grey, sandy GRAVEL with TPH-G
trace silt, stalning with strong 1 5-2 134 | 862 | BTEX |-
hydrocarbon-like odor TPH-D
— 35- — —_ —_—
1 elect sand
sandy gravel return Jilter pack
40 - N 1 1 Screen
(4-inch 1.D. PVC
with
0.020-inch slots)
End Cap
~ 45 ={Boring terminated at approximately 44.5 feet . .
] _
= 50 - — . pul
- 55 - — P 4
- 60
2inch O, Observed groundater level Earth & Environmental
spllt-spoon sample (pushed) AP (ATD = st time of drflling) E. 520 North Foorhills Drive, Suite 600
Grab sample Spokane, WA 99207
Drilling started: 23 March 1995 Drilling completed: 24 March 1995 Logged by: ENJS




PROJECT  Richland Jackpot w.0. 12-1238-00 WELL No., SW-1
Elevation reference: City of Richland
Ground surface elevation: 374.39 Casing elevation: 374.15 AS-BUILT DESIGN <]
Py a| “ <l EE 2 B Flush-mouanted E
$ SOIL DESCRIPTION §EIS 8)e5i=0g 36 steel monument |
att WE S5 |=2gcda &y
= 0 L Ground surface
Note: Well installed 12 feet south of | o Concrete
RW-1. Refer to RW-1 for stratigraphy // Top of casing w/
] % locking cap
.
-‘.,:/// Z )
/ Casing
] // (Schedule-40
~ 5 - — -+ ~+ 2-inch 1.D, PVC)
Concrele grout
~10 - — = T
- 1 5 - — P o Y
Bentonite seal
e 20 = — 4 [
~ 25 - — _ 4.
b4
| "am
- 30
T 2ienon. Oserved groundwater evel Earth & Environmental
*pltapoon sample (pushied) A0 (ATD = at fime of dling) E. 520 North Foothills Drive, Suite 600
£ Grab sample Spokane, WA 99207
Drllling started: 24 AMarch 1995 Drilling completed: 24 AMarch 1995 Logged by: ENJS




PROJECT  Richland Jackpot

w.0. 12-1238-00 WELL NO. SW-1

Elevation reference: City of Richland
Ground surface elevation: 374.39

Casing elevation: 374,15

AS-BUILT DESIGN

p RN EET
Eg SOIL DESCRIPTION %E % % %5%3? %S
~ 3

o

~ 40

- 45

= 50

- 55

Boring terminated at approximately 50.3 feef 1

TESTING

Bentonite seal

e Centralizer

Screen

(2-inch I.D. PV
with

0.020-inch slots)

~ 60

LEGEND

2-Inch O.D,
split-spoon sample (pushed) AR

‘ Grab sample

Drilling started: 24 Afarch 1995

Observed groundwater level
(ATD = at time of drilling)

Drilling completed:

24 March 1995

AGRA

Spokane, WA 99207

Logged by: ENJS

Earth & Environmental

E. 520 North Foorhills Drive, Suite 600




APPENDIX B

O AGRA
Earth & Environmental




Soil Analysis

WTPH-G

Surrogate recoveries for Method WTPH-G were within the acceptance range for all soil samples
submitted for analytical testing. Surrogate utilized for WTPH-G analysis were aaa-Trifluorotoluene
and 4-Bromofluorobenzene. Laboratory Control Samples (LCS), Laboratory Duplicate and
Laboratory Blank Samples results were within the acceptance level. Spike recovery and spike
duplicate recovery were also reported within the acceptance level.

BTEX

Aromatic organic hydrocarbon surrogate recoveries were within the acceptance range except for soil
samples MW-7 (72%), MW-8 S-2 (70%) and MW-11 S-4 (72%). Surrogate utilized in the 8020
Method was aaa-Trifluorotoluene. Spike and spike duplicate recoveries were within the acceptance
limit. Laboratory Control Samples, Laboratory Duplicate Samples and Laboratory Blank Samples
were within the acceptance level.

WTPH-D

Extractable hydrocarbon surrogate recoveries were within the acceptance range. Surrogate utilized
in WTPH-D analysis was o-Terphenyl. Laboratory Control Samples (LCS), Laboratory Duplicate
Samples and Laboratory Blank Samples were within the acceptance levels.

O AGRA
@ Earth & Environmental




NATIONAL
ENVIRONMENTAL
@ TESTING, INC.

Portland Division

17400 SW Upper Boones Ferry Rd.
Suite #260

Porttand, OR 97224

Tel: (503) 624-5449
Fax: (503) 639-6889

Scott Sloan

Time Oil Company

2737 W. Commodore Way
Seattle, WA 98199-1233

Time 0il - Richland
5-1258-0

Project:
Location:

analysis

Sample
completed and results are

been

Date: 03/31/1995
NET Account No.: 60277
NET Job Number: 95.0084¢6

in support of the project referenced above has
resented on the following pages.

Should you have questions regarding procedures or results, please

feel welcome to contact Client Services.

Sample Hakbrix
Humber- Sample Description Type
17734 MW-7 S-1 - HOLD SCIL
37735 MW-7 5-2 SOIL
37736 MW-7 5-3 - HOLD S0IL
37737 MW-7 5-3C S801L
37738 MW-6 S-1 - HOLD SOIL
37739 MW-6 5-2 S0I1L
37740 MW-6 5-3 - HOLD S0IL
37741 MW-8 5-1 - HOLD S0QIL
37742 HW-8 5-~2 S0IL
37743 RW-1 5-2 S0IL
37744 HW-% S-1 S0IL
377458 MW-9 8-3 SOIL
37746 MW-9 8-4 - HOLD SOIL
17747 MW-9 8-5 - HOLD S0IL
317748 MW-10 5-1 S0IL
37749 MW-10 5-2 S50IL
37750 MW-10 5-3 SO0IL
37751 MW-11 5-2 S01L
317752 MW-11 S5-4 SOIL
17753 MW-11 8-5 - Broken S0IL

Approved

Marty French
NET, INC. Division Manager

Date Date
Taken Recelived
03/20/1555 03/25/1995
03/20/1995 03/25/1995
03/20/1995 03/25/1995
03/20/1995 03/25/1995
03/21/1995% 03/25/1995
03/21/1955 03/25/1995
03/21/199% 03/25/1995
03/21/1955 03/25/1995
03/21/1995 03/25/1995
03/23/1995 03/25/1995
03/22/1995 03/25/1995
03/22/1995 03/25/1995
03/23/1595 03/25/1995
03/23/1995 03/25/1995
03/21/1995 03/25/1995
03/21/1995 03/25/1998
03/21/1995 03/25/1995
03/22/1995 03/25/1995
03/22/1995 03/25/199%
03/22/1995 03/25/1935




ANALYTICAL REPORT

Scott Sleoan , _ 03/31/1995

Time 0il Company Job No.: 95.00846
2737 W. Commodore Way

Seattle, WA 98159-1233 Page: 2

Project Name: Time Qil - Richland

Date Received: 03/25/1995

Sample Humber Sampla Dascription

37735 . MW-T 8-2

PARAMETERS METHODS RBSULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solide, Total 160.3 98 0,01 % 03/31/1995
WTPH-Diesel (S) PREP WIPH-D - - ) 03/31/1995
WIPH-Diesel {S)

Dienel WIPH-D ND 15. mg/kg 4 03/31/1995
85020 BTBX (s}

Dilution Pactor 1 - 03/28/1935
Benzene 8020 ND 0.3 mg/kg 4 03/28/1955
Toluene 2020 ND 0.3 mg/kg 4 03/28/1995
Ethylbenzene 8020 ND 0.3 mg/kg 4 03/28/1995
Zylenea, total 8020 ND 0.3 mg/kg 4 03/28/1998
WIPH-GAS (S)

Dilution Factor 1 - 03/28/1995
Gasoline WIPH-G ND 3 mg/kyg 4 03/28/1995
Sample Humber sample Description

37737 MW-7 S-3C

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED PLAG
Solids, Total 160.3 36 0.01 % 03/31/1995
WTPH-Diesel (S) PREP WIPH-D - - 02/21/1998
WTPH-Diesel (9)

Diesel WTPH-D ND 16. ng/kg 4 03/31/1995
8020 BTEX (8)

Dilution Factoxr 1 - 03/28/1995
Benzene 8020 ND 0.3 mg/kg 4 03/28/1995
Toluene 8020 ND 0.3 mg/kg d 03/28/1995
Ethylbenzene 8020 ND 0.3 mg/kg d 03/28/1995
Xylenes, total 8020 ND 0.3 mg/kg 4 03/28/1995
WTPH-GAS (8)

Dilution Factoxr 1 - 03/28/1995
Gasoline WIPH-G ND 3 mg/kg d ©3/28/1995

A sample result of ND indicates the parameterx waes Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan , 03/31/1995

Time O0il Company Job No.: 95.00846
2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 3

Project Name: Time 0il - Richland

Date Received: 03/25/1995

Sample Numbaxr Sample Deacripticn

37739 MW-6 S5-2

PARAMETERS METHODS RESULTS REPCRT LIMIT UNITS DATE ANALYZED PLAG
Solida, Total 160.2 83 0.01 % 03/31/1995
WrPH-Diesel (S) PREP WIPH-D - - 03/31 /1998
WTPH-Dieasl (S)

Dieael WIPH-D ND 17. mg/kg 4 03/31/19%8
g020 BTEX (5)

Dilution Pactor 1 - 03/28/1995
Benzene 8020 ND 0.3 mg/kg 4 03/28/1998
Toluene 8020 ND 0.2 mg/kg 4 03/28/1998
Bthylbenzene 8020 ND 0.3 mg/kg 4 03/28/1995
Xylenes, total 8020 HIM] 0.3 mg/kg 4 03/28/1995
WTPH-GAS (S)

Dilution Factor 1 - 03 /28 /1995
Gasoline WIPH-G ND 3 mg/kg 4 03/28/1995
Sample Number Sample Description

37742 MW-8 5-2

PARAMETERS METHODS RESULTS RBPORT LIMIT UNITS DATER ANALYZED BLAG
Solids, Total 160.3 91 0.01 % 03/31/1995
WIPH-Diecel (S) PREP WIPH-D - - . 02/31/1995
WIPH-Diesel (38)

Diesel WTPH-D ND 16. mg/kg 4 03/31/1995
8020 BTBX (S)

pilution Factor 1 - 03/28/1995
Benzene 8020 ND ¢.2 wg/kg 4 03/28/1995
Toluene 8020 HD 0.3 mg/kg 4 03/28/1995
Bthylbenzene 8020 HD 6.3 mg/kg d ©@3/28/1995
Xylenes, total 8020 HD 0.3 mg/kg 4 03/28/1995
WTPH-GAS (S)

Diluticon Factor 1 - 03/28/1995
Gasocline WTPH-G ND k mg/kg 4 03/28/1995

A sample result of ND indicates the paramster was Not Detected at the reporting limit.




Scott Sloan
Time 0il Company

ANALYTICAL REPORT

2737 W. Commodore Way

Seattle,

Project Name:
Date Received:

Sample Numbexr
37743

PARAMETERS
Solide, Total

WIPH-Diesel (S8) PREP
WTPH-Diesel (8)

Diesel
8020 BTEBX (S)

pilution Factor

Benzene
Toluene
Ethylbenzene

Xylenes, total

WTPH-GRS (8)

pilution Factor

Gasoline

Sample Number
37744

PARAMETERS
Solide, Total

WIPH-Diesel (S) PREP
WTPH-Diesel (8)

Diesel
B020 BTEBX (S)

Dilution Factor

Benzene
Toluene
EBthylbenzene

Xylenee, total

WIPH-GAS (8)

Dilution Factoxr

Gasoline

WA 98199-1233

Sample Description

sample Description

03/31/1995
Job No.: 95.00846
Page: 4
Time 0il - Richland
03/25/1995
METHODS RBSULTS REPORT LIMIT UNITS DATE ANALYZED
160.3 as 0.01 ¥ 03/31/1995
WTPH-D - - 03/31/1995
WIPH-D 220 17. mg/kg 4 0373171995
50 - 03/28/1995
8020 ND 22. my/kg 4 03/28/1995
8020 ND 22, mg/kg 4 03/28/1995
8020 27. 22. mg/kg 4 ©03/28/1995
8020 110 22. mg/kg 4 03/28/1995
50 - 03/28/1995
WIPH-G 2,900 220 mg/kg d 03/28/1995
METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED
160.3 96 0.01 & 03/31/1995
WIPH-D - - 03/31/1995
WIPH-D ND 16. mg/kg d 03/31/1995
1 - 03/28/1995
8020 ND 0.3 mg/kg 4 03/28/199%5
8020 ND 6.3 mg/kg 4 03/28/1995
8020 ND 0.3 mg/kg 4 03/28/1935
8020 ND 0,3 mg/kg 4 03/28/1995
1 - 03/28/1995
WLPH-G ND 3. nmg/kg 4 03/2a/1995
limict.

A sample reeult of ND indicates the paxameter was Not Detected at the reporting




ANALYTICAL REPORT

Scott Sloan 03/31/1995

Time 0il Company Job No.: 95.00846

2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 5

t

Project Name: Time 0il - Richland

Date Received: 03/25/1995
Sample Number Bample Description
37745 MH-9 8-3
PRRAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solids, Total 160.3 91 0.01 % 03/31/1958
WIPH-Dienel (S} PREP WTPH-D - - 03/31/1995
WIPH-Diesel (S}
Dieasl WIPH-D ¥D 1s. mg/kg 4 03/31/1995
2020 BTBX (S}
Dilution Factor 1 - 03/28/1995
Benzene 8020 ND 0.3 mg/kg 4 03/28/1995
Toluene 8020 ND 0.3 mg/kg 4 03/28/1995
Ethylbenzene 8020 ND 0.3 mg/kg 4 03/28/1995
Xylenes, total 8020 ND 0.3 mg/kg 4 03/28B/1985%
WTPH-GAS (9)
pilution Factor 1 - 03/28/1995
Gasoline WTPH-G ND a. mg/kg 4 03/28/1995
Sample Number Sample Description
37748 MH-10 8-1
PARMMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZBD PLAG
Solide, Total 160.3 84 0.01 % 03/31/1995
WIPH-Diesel (S) PREP WIPH-D - - 03/31/13995
WIPH-Diesel (5)
Diesel WTPH-D ND 18. mg/kg 4 03/31/1995
8020 BTEX (8)
Dilution Factor 1 - 03/28/13995
Benzene 8020 ND 0.4 mg/kg 4 03/28/1995
Toluene 4020 NI 0.4 mg/kg 4 03/28/19395
Ethylbenzene 2020 ND 0.4 mg/kg d 03/28/1995
Xylenes, total a020 ND 0.4 mg/kg 4 03/28/19395
WIPH-GAS (8)
Dilution PFactox 1 - 03/28/1995
Gasoline WIPH-G ND 4. lmg/l-:g d p3/f28/1995
A sample result of ND indicates the parameter was Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan _ 03/31/1995
Time 0il Company Job No.: 95.00846
2737 W. Commodore Way
Seattle, WA 981596-1233 Page: 6
Project Name: Time 0il - Richland
Date Received: 03/25/1995
Sample Humber Sample Description
37749 HW-10 S-2
PARAMETERS MERTHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solids, Total 160.3 a1 0.01 % 03/31/1985
WTPH-Diesel (S) PREP WIPH-D - - 03/31/1995
WIPH-Dieael (3)
Diesel WTPFH-D ND 18. wg/kg 4 03/31/1955
8020 BTBRX (3)
Dilution Factox 1 - 03/28/1995
Benzene 8020 ND 0.4 mg/kg 4 03/28/1995
Toluens 8020 ND 0,4 mg/kg 4 03/28/1995
Bthylbenzens 8020 ND 0.4 mg/kg d 03/28/1995
Aylenes, total 8020 HD 0.4 mgfkg 4 0372871995
WTPH-GAS (8)
Dilutien Factor 1 - 03/28/1995
Gascline WIPH-G ND 4 mg/kg 4 0372871995
Sample Number Sample Description
37750 HW-10 S5-3
PARAMBTERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solids, Total 160.3 93 0.01 ¥ 03/31/1985
WTPH-Diesel {S) PREP WTPH-D - - 03/31/1995
WTPH-Diesel (S}
Diesel WIEPH-D WD 16. mg/kg d 03/31/1995
8020 BTEX (8)
Dilution Factox 1 - 03/28/1995
Benzene 8020 ND 0.3 mg/kg 4 03/28/1995
Toluene 8020 ND 0.3 mgfkg 4 03/28/1995
Bthylbenzene 8020 ND 0.3 mg/kg 4 03/28/1995
Xylenes, total 8020 ND 0.3 mg/kg d 03/28/1995
WIPH-GAS (S)
Dilution Factor 1 - 03/28/1995
Gasoline WIPH-G ND 3 mg/kg 4 03/23/199%5

A sample result of ND indicates the parameter waa Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan . 03/31/1995

Time Oil Company Job No.: 95.00846
2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 7

Project Name: Time 0il - Richland

Date Received: 03/25/1995

Sample Number Sample Dascription

37751 MW-11 S-2

PARAMETHRS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED PLAG
Solide, Total 160.3 97 0.01 % 03/31/1995
WTPH-Diesel {3) PREP WTPH-D - - 03/31/1855
WTPH-Dienel {3}

Diesel WIPH-D HD 15. mg/kg d 03/31/1998
8020 BTEBX (S}

Dilution Factor 1 - 03/28/1985
Benzene 8020 ND 0.3 mg/kg 4 03/28/1995
Toluene 8020 ND 0.3 mg/kg 4 03/28/1995
Ethylbenzene 8020 HD 0.2 mg/kg 4 03/28/1395
Xylenes, total 8020 ND 0.2 ng/kg 4 03/28/1995
WIPH-GAS (8)

Dilution Factor 1 - 03/28/1995
Gaagoline WTPH-G ND 3 w/kyg 4 03/28/1955
Sample Numbex Sample Depcription

37752 MW-11 S-4

BARAMETERS METHODS REBSULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solida, Total 160.3 92 0.01 % 03/31/1995
WTPH-Diesel (S8) PRBP WIPH-D - - 03/31/1995
WTPH-Diesol (S)

Diesel WTPH-D ND 16. mg/kg d 03/31/1995
8020 BTEX (8}

Dilution Factor 1 - 03/28/1995
Benzene 8020 ND 0.3 mg/kg d 03/28/1995
Toluene 2020 ND 0.3 my/kg 4 03/28/1995
Ethylbenzene 8020 ND 6.3 mg/kg 4 03/28/1995
Xylenes, total 8020 ND 0.3 mg/kg d 03/28/1995
WTPH-GAS (S)

bilution Factor 1 u 03/28/199%
Gasoline WIPH-G WD k] mg/kg d 03/28/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limit.




te:

Scott Slecan

SURROGATE REPORT

Time 0il Company
2737 W. Commcdore Way

Gaacline, Diesel,

Seattle, WA 98199-1233

Project Name: Time 0il - Richland

Date Received: 03/25/1995
BURRCGATRS MBRTHODS RESULTS DATE ANALYZED
Sample Number Sample Description
37735 MW-7 S-2
o-Terphenyl (Surx.) WTPH-D 95 % 03/31/1995
aaa-Trifluorotoluene (Surr.) 8020 72 ¥ 02/28/1995
aaa-Trifluorotoluene (Surr.) WTPH-G 78 % 03/28/1995
4-Bromofluorobenzene {(Surx.) WIPH-G 127 ¥ 03/28/1995
sample Number Sample Description
37737 MW-7 §5-3C
o-Terphenyl {(Surr.} WIPH-D 95 % 03/31/1995
aaa-Trifluorotoluene (Surr.) 8020 84 % 03/28/1995
aaa-Trifluorotoluene (Surr.) WIPH-G 92 % 03/28/1995
4-Bromofluorobenzene (Surr.) WIPH-G 113 % 03/28/1995
Sample NHumbex Sample Description
37739 MW-6 35-2
o-Terphenyl (5urr.} WTPH-D 83 % 03/31/1995%
aaa-Trifluorcotoluene {(Suxr.} 8020 83 % 031/28/1995
aaa-Trifluorotoluene (Suxr.) WTPH-G 90 % 03/28/1995
4-Bromofluorobenzene (Surr.}) WIPH-G 98 % 03/28/1995
Sample Numbex sample Deacription
37742 MW-28 8-2
o-Texphenyl [Surr.) WTPH-D 95 % 03/31/1995
aaa-Trifluorotoluene (Surr.) 8020 70 % 03/28/1995
aaa-Trifluorotoluene (Surr.) WIFH-G 76 % 03/28/1995
4-Bromofluorobenzene (Surx.) WIPH-G 102 % 03/28/1995
Sample Number Sample Daacripkion
37743 RW-1 5-2

Recovery limits for 8240, 8260, 8270, 624, 625 epecified in method.

HCID limits 50-150%. 8010/8020 limite 70-120%.

03/31/1995
Jokb No.:
Page: 8
FLAG

SR

B8R

55.00846




‘'ote:

SURROGATE REPORT

Scott Sloan

Time 0il Company

2737 W. Commcdore Way
Seattle, WA 98199-1233

Project Name: Time 0il

Date Receilved: 03/25/1995

SURROGATES METHODS
Sample Number Sample Description
37743 Ri-1 8-2
o-Terphenyl {Surr.) WTPH-D
aaa-Trifluorotcluene (Surr.}) 8020
aaa-Trifluorotocluene (3urr.) WTPH-G
4-Bromofluorobenzene {(Surr.} WTPH-G
Sample Numbex Sample Deacription
A7744 MW-9 5-1
o-Terphenyl (Surr.} WTPH-D
aaa-Triflucrotoluens (Surr.} 8020
aaa-Trifluorotoluene (Surr.) WTPH-G
4-Bromofluorobenzene (Surr.) WIPH-G
Sample Number Sample Description
317745 MH-9 5-2
o-Terphenyl {(Surr.) WTPH-D
aaa-Trifluorotoluene (Surr.) 8020
aaa-Trifluorotoluene (Surr.} WIPH-G
4-Bromofluorobenzene (Surr.} WIFH-G
Sample Number Sample Descripktion
37748 MW-10 S-1
o-Terphenyl {(Surr.) WEPH-D
aaa-Trifluorotoluene (Surr.) 8020
aaa-Trifluorotcluene (Burr.) WIPH-G
4-Bromofluorobenzene (Surr.} WITPH-G
Sample Number Sample Descripticn
37749 Me-10 5-2

Recovery limite for 8240, 8260, 8270,

RESULTS

105
80
90
115

96
88
96
105

95
ao
an
93

51
aa
96
118

624,

Richland

¢ ot o° o ¢ of df o @ o dP o

L

DATE ANALYZBD

03/31/19%9s8
03/28/1995
03/28/1995
03/28/1995

03/31/1995
03/28/1995
03/28/1995
03/2B/1995

03/31/1995
03/28/1995
03/28/1995
03/28/1995

03/31/1995
03/28/1995
p3/28/1995
03/28/1995

625 specified in method.

Gasoline, Diesel, HCID limits 50-150%. B8010/8020 limits 70-130%.

03/31/1995
Job No.:

Page: 9

FLAG

95.00846




SURROGATE REPORT

Scott Sloan

Time 0il Company

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name: Time 0il -
Date Received: 03/25/1995

SURROGATES METHODS RESULTS
Sample Number Sample Descripticn

37749 MW-10 8-2

o-Terphenyl {(Surr.) WIPH-D 93
aaa-Trifluorotoluene (Surr,) 8020 76
aaa-Trifluorotoluene (Surr.} WIPH-G B2
4-Bromofluorobenzens (Surr.)} WIPH-G 110
Sample Number Sample Descripticn

37750 MW-10 S-3

o-Terphenyl (Surr.) WIPH-D 89
aaa-Trifluoxotoluene (Surr.) 8020 82
aaa-Trifluoxotoluene (Surr.) WITPH-G 1]
4-Bromofluoxobenzene (Surr.) WTPH-G 118
Sawple Number Sample Description

37751 HMW-11 s5-2

o-Texphenyl (Surr.) WTPH-D 109
aaa-Trifluorotoluene (Surr.) 8020 B0
aaa-Trifluorotoluene (Surr.) WIPH-G i1
4-Bromofluorobenzene (Surr.} WIPH-G 118
Sample Number Sample Description

37752 MH-11 S-4

o-Terphenyl (Surr.) WIPH-D 95
aaa-Trifluorotoluene (Surr.) 8020 72
aaa-Trifluorotoluene (Surxr.) WITPH-G 77

4-Bromofluorobenzene (Surr.) WIPH-G 114

Richland

® dF P & L @ & & b

L

DATE ANALYZED

03/31/1995
03/28/1955
03/28/1995
03/28/1995

03/21/1995
03/28/1995
03/28/1995
03/28/1935

03/31/1995
032/28/1995
02/28/1995
03/28/1995

03/31/199s
03/28/1995
03/28/199s
03/28/1995

03/31/1995
Job No.:

Page: 10

FLAQ
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CONTI

UALITY CONTROL REPOR

ING CALIBRATION VERIFICATION

Time 0il Company Date: 03/31/1995
2737 W. Commodore Way
Seattle, WA 98199-12323 NET Job Number: 95.00846
Contact: Scott Sloan
Project: Time 0il - Richland
ccv )
Trua Concentration Percent Date
Analyte Concentration Found Recovery  Analyzed
WIPH-Diesel (8)
Diesel ) 194 758 95.5 03/31/1998
WIPH-Diesel (S}
Dieaal 794 755 95.1 03/31/1995
WIPH-Diesal (S5)
Diesel 794 766 96,5 03/31/1995
WIPH-Diepel (8) 3
Diesal 794 763 96.1 03/31/1995
8020 BTEX (3)
Benzene 20 18.6 93.0 03/28/1995
Toluene 20 18.2 91.0 03/28/1995
WIPH-GAS (8}
Gasoline 700 655 93.6 03/28/1995

CCV - Contipuing Calibration Verification

8260, ax70, aolo, 8020, 624, 625 ppecified in metheod.

418.1M limite 80-120%. Hetals recovery limits a0-120%.

Note: Recovery limits for 8240,

Gaeoline, Diesel, 418.1,




UALITY CO OL REPORT
LABORATORY CONTROL STANDARD

Time 0il Company Date: 03/31/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.00846

Contact: Scott Sloan
Project: Time 0il - Richland

LCS
Trus Concentration LCS Date
Analyte Concentration  Found % Recovery Analyzed
WIPH-Diesel (3)
Diepel 50 54.5 109.0 03/31/1595
WIPH-Diesel (8)
Diesel 50 54.5 109.0 03/31/1995
8020 BTBX (8)
BenzZens 11.7 12.5 106.8 03/28/1995
Toluene 37.5 35.1 93.6 03/28/1995
8020 BTEX (S) .
Benzene 11.7 12.4 106.0 03/28/1995
Toluene 37.5 . 6.1 . 96.3 03/28/1995
WTPH-GAS (8)
Gagoline 350 330 94.3 03/28/1995
WTPH-GAS (3)
Gasoline 350 153 100.9 03/28/1955

LCS - Laboratory Contreol Standard

Note: Recovery limits fox fuels 80-120%. 8010, 8020, 8240, 8260, 8270, 624, 625 apecified in method.
Recovery limits for metala analyses 80-120%. 412.1 limits axe 90-140%.




. QUALITY CONTROL REPORT
MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Time 0il Company Date: 03/31/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 Job Number: 95.00846

Contact: Scott Sloan
Project: Time 0il - Richland

Macrix ’ MSD

Spike Sample Spike Percent MSD Spike Percent  MS/MSD
Analyte Result Result  Amount Units Recovery Result Amount Units Recovery  RPD
8020 BTEX (5}
Benzene ND 1.57 mg/kg  111.7 2.3 1.97 ng/kg 116.8 4.5
Toluene 6.2 ND 6.84 mug/kg 90.6 6.4 6,84 mg/kg  93.8 3.3
WIPH-GAS (S) )
Gagoline 62.2 ND 64.75 mg/kg 95.1 65.2 64.75 mng/kg  100.7 4.6

NOTB: Matrix Spike Samples may not be samples from chis job.

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
dil.= Diluted Out




QUALITY CONTROL REPORT
BLANKS

Time 0il Company : Date: 03/31/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.00846

Contact: Scott Slocoan
Project: Time 0il - Richland
Location: S-1258-0

Blank Date
Analyte Analysia MDL Units  Analyzed
WTPH-Diesel (S)
Diesel ND 15 mg/Kg ©3/31/1995
o-Texrphenyl {sSurr.) 99 - % 63/31/1995
8020 BTBX (8)
Benzene ND 0.5 mg /Kg 03/28/1995
Toluene ND 0.5 mg /Kg 03/28/1995
Ethylbenzene ND 0.5 mg/Kg 03/28/1995
Xylenes, total ND 0.5 mg /Kg 03/28/1995
aaa-Trifluorotcluene (Surx.) 70 - % 01/28/19395%
WIPH-GAS (8S)
Gasoline WD 10 mg/Kg 03/28/1995
aaa-Trifluorotoluene (Surr.) 100 - % 03/28/1995

Advisoxry Control Limits for Blanks:

Metals/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit.

GC/MS - Semi-Volatiles - all compounds should be less than ths Reporting Limit exeept for phthalates which should
be less than § times the reporting limik.




QUALITY CONTROL REPORT
DUPLICATES

Time 0il Company Date: 03/31/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 Job Number: 95.00846

Contact: Scott Sloan
Project: Time Oil - Richland

original Duplicate Data
Analyte Analysis Analyfiis Units RPD Analyzed Flag
WTPH-Diesel (S)
biesel ) 1,800 1,500 ng/kg 6.5 03/31/1995
WTPH-Diesel (8}
Diesal 1,500 1,700 ug/kg 14.3 03/31/1995
B020 BTRX (S)
Benzene ND ND my Skg 03/28/1998
Toluene HD ND mg kg 03/28/1995
8020 BTEX (3) .
Benzene ND ND mg /kg 03/28/1995
Toluene ND ND wg/kg 03/28/1995
WTPH-GAS (S)
Gasoline ND ND mg/kg 03/28/1995
WTPH-GAS (5)
Gasoline ND ND ng/ kg 03/28/1995

NOTE: Duplicates may not be samples from this job.

RPD - Relative Percent Difference




Explanation of Data Flags

Thioe sample doea not have a typical gascline pattern.

This sample does not have a typical ciiesel pattern.

The blank exhibited a positive result greater than the reporting limit for this compound.
The sample appears to contain a lightexr hydrocarbon than gasoline.

The sample appears to extend to a heavier hydrocaxbon rxange than gascline.
The esample appears to extend to a lighter hydrocarbon range than dieael.
The sample appears to extend to a heavier hydrocarbon range than diesel.
The positive result for gasoline is due to single component comtamination.
The gasoline elution pattern for the sample is not typical.

The oil pattern for this sample 1s not .typical.

The reoult for this compound is an estimated concentration.

The T.C3 recovery exceeded control limits. See the LCS page of this report.
MS and/or MSD percent recovery exceeds control limits.

The MS/MSD RED ie greater than 20%. The sample was re-extracted and re-analyzed with similar results. This ie due

to a matrix interference, likely a non-homogeneity of the sample.
A post digestion spike was analyzed, and recoveries are within control limits.
Detection limits elevated due to sample matrix.

The duplicate RPD was greater than 20%. The sample was re-extracted and re-analyzed with similar resulta. Thia

indicates a matrix interference in the epample, likely a non-homogeneity of the esample.
Surrogate recovery outeide control limits, See the surrogate page of the report.
The duplicate RPD was greater than 20%. Due to insufficient sample, re-analysis was not possible.

Sample was analyzed outside recommended holding times.
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Groundwater Analysis - 1 February 1985

WTPH-G

Surrogate recoveries for Method WTPH-G were within the acceptance range for all groundwater
samples submitted for analytical testing on 1 February 1995. Surrogale utilized for WTPH-G analysis
was aaa-Trifluorotoluene. Laboratory Control Samples (LCS), Duplicate Samples and Laboratory
Blank Samples results were within the acceptance level. Spike recovery and spike duplicate
recovery were also reported within the acceptance level. AEE duplicate sample was within 100%
of the split sample.

BTEX

Aromatic organic hydrocarbon surrogate, spike and spike duplicate recoveries were within the
-acceptance limit. Laboratory Control Samples, Duplicate Samples and Laboratory Blank Samples
were within the acceptance level. Surrogate utilized in the 8020 analysis was aaa-Trifluorotoluene.
AEE's duplicate sample submitted for analyses was also reported within the QA/QC allowable limits
with benzene 74%, toluene 100%, ethylbenzene 100% and xylenes 90% with the duplicate sample
consistently exhibiting higher analyte values.

WTPH-D Extended

Surrogate recoveries for Method WTPH-D Extended were within the accepiance range for all
groundwater samples submitted. Surrogate utilized in Method WTPH-D Extended was 0-Terphenyt.
Laboratory Control Samples, Duplicate Samples and Laboratory Blank Samples were within the
acceptance levels. AEE's duplicate sample was within 85% for diesel range hydrocarbons and
100% for heavy oil range hydrocarbons.

EPA Methods 8260 (TCE and PCE}

Surrogate recoveries were within the acceptance level. Surrogates utilized in the 8260 Method were
1,2-Dichloroethane-d4, Toluene-d8 and Bromofluorobenzene. Laboratory Control Samples and
Laboratory Blank Samptes were run for all remaining analytes. All QA/QC analyses were within the
acceptable limits.

O AGRA
@ Earth & Environmental




Laboratory Testing Procedures

Soil samples were selected from each boring for analytical testing for a variety of analytes commonly
associated with petroleum hydrocarbon fuels and oils. All analyses were performed by National
Environmental Testing, Inc. of Portland, Oregon, under contract to Time Qil Co.. A brief description
of each laboratory tests conducted is given below.

Gasoline Range Petroleum Hydrocarbons (WTPH-G)

The WTPH-G adapts EPA SW 846 Methods 5030 and 8020 to perform the analysis for gasoline in
soils. The method involves extracting the soil samples with methanol, combining a portion of the
extract with reagent water and analysis utilizing a purgeftrap concentrator equipped gas
chromatograph with FID detection. The reporting limit for gasoline is 1.0 parts per million (ppm) for
soil and 0.001 ppm for groundwater. This method along with the prescribed detector will allow
simultaneous determination of total gasoline with the listed target analytes (benzene, toluene,
ethylbenzene and xylenes).

Benzene, Toluene, Ethylbenzene, and Xylene (BTEX)

Analytes are extracted from soil samples by mixing the sample in a solution of methanol. The
sample and extracting solution are thoroughly mixed utilizing a mechanical shaker or sonicator. The
extract is separated from the sample by filtration and analyzed utilizing a gas chromatograph coupled
with a photoionization detector (PID). The PID is very specific for analysis of aromatic hydrocarbons.

Analytes are extracted from water samples using a purge-and-trap technique. The sample is held
in a hollow "sparge" tube. A purified, inert gas (helium) is bubbled through the sample which
efficiently extracts the purgeable organic analytes from the aqueous phase to the vapor. The
gaseous mixture is then passed through a sorbent trap where the analytes are collected. After the
extraction is complete, the trap is backflushed and heated which effectively desorbs the purgeable
analytes from the trap and onto the gas chromatograph column.

Diesel Range Petroleum Hydrocarbons (WTPH-D)

The WTPH-D method covers the analysis for diesel in soils and groundwater (analogous to EPA
Method 8015 Modified). The method involves extracting the soil samples with methylene chloride,
filtering the extract through sodium sulfate and injection of a portion into a gas chromatograph
equipped with a flame ionization detector (FID). The lower reporting limit is 10 ppm for soil and 0.25
ppm for groundwater.

Total Petroleum Hydrocarbons (WTPH-418.1) _
Analytes are extracted from the sample by mixing the sample with a freon solution. The sample and
extracting solution are thoroughly mixed utilizing a mechanical shaker or sonicator. The extract is
then separated from the sample and analyzed by infrared spectrophotometry (IR). The freon
extracting solution is used for both soil and water analyses. Method 418.1 allows detection of a wide
variety of petroleum hydrocarbons. However, Method 418.1 is susceptible to interference by non-
petroleum hydrocarbons and cannot distinguish between fuel types.

O AGRA
@ Earth & Environmental




OCEAN

CROUT,

Portland Division

. NAT IONAL é?faoo SW Upper Boenes Ferry Rd.
NET ENVIRONMENTAL Pariana, OR 67224
‘ ® TESTI NG, INC. Tel: (503) 624-5449

Fax: (503) 639-6889

Scott Sloan Date: 02/09/1995
Time 0il Company NET Account No.: 60277
2737 W. Commodore Way NET Job Number: 95.00301

Seattle, WA 98199-1233

Project: Time 0il - Richland, WA #01-052
Location: 12-1238-01

Sample analysis in support of the project referenced above has
been completed and results are presented on the following pages.
Should you have guestions regarding procedures or results, please
feel welcome to contact Client Services.

Semple Matrix Date Date

Wumber Sample Description Type Taken Received
35580 My-1 GROUND WATER 02/01/1995 02/03/1995
35581 My-2 GROUND WATER 02/01/1995 02/03/1995
35582 Hy-3 GROUND WATER 02/01/1995 02/03/1995
35583 Mu-4 GROUND WATER  02/01/1995 02/03/1995
35584 MW-5 GROUND WATER 02/01/199% 02/03/1995
35585 V-1 GROUND WATER 02/01/1995 02/03/1995
35586 My-16 GROUND WATER 02/01/1995 02/03/1995

Marty French
NET, INC. Division Manager

..




NET

ANALYTICAL REPORT

Scott Sloan 02/09/1995

Time 0il Company Job No.: 95.00301
2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 2

Project Name: Time 0il - Richland, WA #01-052

Date Received: 02/03/1995

- Sample Number Sample Description

35580 Hy-1

PARAMETERS - ETHODS RESULTS  REPORT LIMIT  UNITS  DATE ANALYZED  FLAG
LOW LEVEL VOLATILES - 8260 (W)

Ditution Factor 82560 10 02/06/1995
Trichloroethene 82460 HD 10. ug/L 02/06/1995
Tetrachloroethene 8260 WD 10. ug/L 02/06/1995

BTEX (W)

Dilution Factor 25 - 02/03/1995
Benzene 8020 39 10 ug/L 02/03/1995
Toluene 8020 890 10 . ug/L 02/03/1995
Ethylbenzene 8020 430 10 ug/L 02/03/1995
Xylenes 8020 3700 10 ug/L 02/03/1995
WIPH-GAS (W)

Ditution Factor 25 - 02/03/1995
TPH-Gas WIPH-G 30000 1,200 ug/L 02/03/1995
WTPH-Diesel (W) PREP WIPH-D - - 02/07/71995

WTPH - Diesel/MO (M)

Dilution Factor 1 02/08/1995

Diesel WTPH-D 1,800 250 ug/L 02/08/1995 E
Heavy Oils WTPH-D ND 70 ug/L 02/08/1995

Sample Number Sample Description

35581 My-2

PARAHETERS METHODS RESULTS REPORT LIMI UNITS DATE _ANALYZED ELAG
LOM LEVEL VOLATILES - 8240 (W)

Dilution Factor 8240 10 02/06/1995
Trichloroethene 82460 ND 10. ug/L 02/06/1995
Tetrachioroethene 8260 ND 10. ug/L 02/06/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limit.




Scott Sloan
Time 0il Company
2737 W.

ANALYTICAL REPORT

Commodore Way

Seattle, WA 98199-1233

Project Name:
Date Received:

WIPH - Diesel /MO (W}
Dilutfon Factor

Time 0il - Richland, WA
02/03/1995

Sample Number Sample Description
35581 MW-2
PARAMETERS HETHODS RESULTS REPORT LIMIT
BTEX (M)
Dilution Factor 25 -
Benzene 8020 ND 10
Toluene 8020 370 10
Ethylbenzene 8020 250 10
Xylenes 8020 2600 10
WTPH-GAS (W)
Dilution Factor 25 -
TPH-Gas WIPH-G 15000 1,200
WTPH-Diesel (W) PREP WTPH-D - -
WTPH - Diesel/MO (W)
Dilution Factor 1

© Plesel WTPH-D 330 250
Heavy 0ils WTPH-D ND 750
Sample Number Sample Description
35582 ' MW-3 '
PARAMETERS METHODS RESULTS REPORT LINIT
BTEX (W}
Dilution Factor 1 -
Benzene 8020 1.8 0.5
Toluene 8020 KD 0.5
Ethylbenzene 8020 2.0 0.5
Xylenes 8020 ND 0.5
WTPH-GAS (W)}
Dilutfon Factor 1 -
TPH-Gas WIPK-G 110 50
WTPH-Diesel (W) PREP WTPH-D - -

02/09/1995

Job No.: 95.00301

Page: 3

#01-052

UNITS DATE AMALYZED ELAG
02/03/1995

wg/l  02/03/1995

ug/L  02/03/1995

ug/L  02/03/1995

ug/L  02/03/1995
02/03/1995 -

ug/L 02/03/1995
02/07/1995 <
02/08/1995

ug/L  02/08/1995.- .. E

ug/L 02/08/1995;‘ '=

UNITS ~ DATE ANALYZED "' FLAG
02/03/1995

wg/L  02/03/1995

ug/L  02/03/1995 7

ug/L 02/03/1995 . .

ug/l  02/03/1995
02/03/1995 .

ug/L 0270371995
02/07/1995
02/08/1995

A sample result of KD indicates the parameter wes Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan

Time 0il Company

2737 W. Commodore Way
Seattle, WA 98199-1233

Time 0il - Richland, WA
02/03/1995

Project Name:
Date Received:

Sample Number Semple Description

35582 MW-3

PARAMETERS METHODS RESULTS REPORT LIMIT
Diesel WTPH-D ND 250

Heavy Oils WTPH-D ND 750

Sample Number Sample Description

35583 MW-4

PARAMETERS METHODS RESULTS REPORT LIMIT
BTEX (W)

Dilution Factor 25 -

Benzene 8020 38 10

Toluene 8020 28 10
Ethylbenzene 8020 300 10

Xylenes 8020 650 10

WTPH-GAS (M)

Dilution Factor 25 -

TPH-Gas WTPH-G 10000 1,200
WTPH-Diesel (W) PREP WTPH-D - -

WTPH - Diesel/H0 (W)

Dilutfon Factor 1

Diesel WTPH-D 610 250

Heavy Oils WTPH-D HD 750

Sample Number Sample Description

35584 Mu-5

PARANETERS METHODS RESULTS REPORT LIMIT
LOM LEVEL VOLATILES - 8260 (W)

Dilution factor 8240 1

Trichloroethene 8260 1.4 1.0
Tetrachloroethene 8260 HD 1.0

02/09/1995
Job No.: 95.00301
Page: 4
#01-052
UNITS  DATE ANALYZED  FLAG
ug/L. 02/08/1995
ug/L 02/08/1%95
UNITS  DATE ANALYZED  FLAG
0270371995
ug/L 02/03/1995
ug/L 02/03/1995
ug/L 02/03/1995
ug/L 0270371995
02/03/1995
ug/L 02/03/1995
02/07/1995
02/08/1995
ug/L 02/08/1995 E
ug/L 02/08/1995
UNITS  DATE ANALYZED  FLAG
02/06/1995
ug/L 02/06/1995
ug/L 02/06/1995

A semple result of ND indicates the parameter was Not Detected at the reporting limit.




Scott Sloan

ANALYTICAL REPORT

Time 0il Company

2737 W.
Seattle, WA

Project Name:
Date Received:

Sample Number Semple Description
35584 HH-5

PARAMETERS METHODS
BTEX (W)

Dilution Factor

Benzene 8020
Toluene 8020
Ethylbenzene 8020
Xylenes 8020
WTPH-GAS (M)

Dilution Factor

TPR-Gas WTPH-G
WTPH-Diesel (W) PREP WTPH-D
WTPR - Diecel/MO (W)

Dilution Factor

Diesel WTPH-D
Heavy Oiis WIPH-D
Sempte Number Sample Description
35585 -1

PARAMETERS ETHODS
LOW LEVEL VOLATILES - B250 (W)

Dilution Factor 8260
Trichloroethene 8260
Tetrachloroethene 8260

Commodore Way

98199-1233

RESULTS

1

ND
ND
ND
ND

1
ND

L1
ND

RESULTS

1
ND
ND

02/09/1995

Job No.:

Page:

Time 0il - Richland, WA #01-052
02/03/1995

REPORT LIMIT UNITS
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
50 ug/L
250 uvg/L
750 ug/L
REPORT LIMIT  UNITS
1.0 ug/L
1.0 ug/L

95.00301

FLAG

DATE ANALYZED

02/06/1995
02/06/1995
02/06/1995
02/06/1995
02/06/1995

02/06/1995
02/06/1995
02/07/1995

02/08/1995
02/08/1995
02/08/1995

FLAG

DATE ANALYZED

02/06/1995
02/06/1995
02/06/1995

A sample result of ND indicates the paremeter was Hot Detected at the reporting limit.




Scott Sloan

ANALYTICAL REPORT

Time 0il Company

2737 W.
Seattle, WA

Project Name:
Date Received:

Commodore Way

98199-1233

Sample Number Sample Description
35585 V-1

PARAMETERS HMETHODS
BTEX (W)

Dilution Factor

Benzene 8020
Toluene 8020
Ethylbenzene 8020
Aylenes 8020
WIPH-GAS (W)

Dilution Factor

TPH-Gas WTPH-G
WTPH-Diesel (W) PREP WTPH-D
WTPH - Diesel/MO (M)

Pilution Factor

Diesel WIPH-D
Heavy Oils WTPH-D
Sample Number Sampte Description
35586 MH-16

PARAMETERS METHODS
BTEX (W)

Dilution Factor

Benzene 8020
Toluene 8020
Ethylbenzene 8020
Xylenes 8020
WTPH-GAS (W)

Dilution Factor

TPH-Gas WTPH-G
WTPK-Diesel (W) PREP WTPK-D
WTPH - Diesel/HO (W)

Dilution Factor

Diesel WIPH-D
Heavy Qils WTPH-D

RESULTS

10
15
13
400
1500

10
16000

970
HD

RESULTS

10
28
28
280
600

10
10000

1
520
HD

02/09/1995
Job No.:

Page: 6

Time 0il - Richland, WA #01-052
02/03/1995

95.00301

REPORT LIMIT  UNITS  DATE ANALYZED

- 0270671995

5. ug/L 02/06/1995

5. ug/L 0270671995

5. ug/L 0270671995

5. ug/L 02/06/1995

- 02/06/1995

500 ug/L 0270671995

- 02/07/1995
02/08/1995

250 ug/L 0270871995 E

750 ug/L 0270871995

REPORT LIMIT  UNITS  DATE AHALYZED

- 02/06/1995

5. ug/L 02/06/1995

5. ug/L 02/06/1995

5. ug/L 02/06/1995

5. ug/L 0270671995

- | 02/06/1995

500 ug/L 02/06/1995

- 02/07/1995
02/08/1995

250 ug/L 02/08/1995 E

750 ug/L 0270871995

A sample result of ND indicates the parameter wes Hot Detected at the reporting limit.

FLAG

FLAG




NET]

BURROGATE REPORT

Scott Sloan

Time 0il Company

2737 W. Commodore Way
Seattle, WA 98199-1233

35584 MY-5

Gasoline, Diesel, HCID Limits 50-150X

Project Name: Time 0il -
Date Received: 02/03/1995
SURROGATES METHODS  RESULTS
sample Number sample Description
35580 Mu-1
1,2-Dichloroethane-d4 8260 86
Toluene-d8 ‘8260 1M
gromofluorobenzene 8260 99
paa-Trifluorotoluene (Surr.) 8020 101
aaa-Trifluorotoluene (Surr.) WTPH-G 96
o-Terphenyl (Surr.) [
Sample Number Sample Description
35581 HH-2
1,2-Dichloroethane-di 8260 84
Toluene-di 8260 102
Bromof luorebenzene 8260 98
aaa-Trifluorotoluene (Surr.) 8020 101
aaa-Trifluorotoluene (Surr.) WIPH-G 98
o-Terphenyl (Surr.) 73
Sample Number SNTp(e Description
35582 -3
aaa-Trifluorotoluene (Surr.) 8020 96
asa-Trifluorotoluene (Surr.) WIPH-G 92
o-Terphenyl (Surr.) 79
Sample Number Sample Description
35583 Md-4
aaa-Trifluorotofuene (Surr.) 8020 103
aaa-Trifluorotoluene (Surr.) WIPH-G 99
o-Terphenyl (Surr.) a3
Sample Number Sample Description

02/09/1995
Job No.:

Page: 7

Richland, WA #01-052

FL A A A

I e I AT QL 22

e 2 e

DATE ANALYZED

02/06/1995
02/06/1995
0270671995
02/03/1995
02/03/1995
0270871995

02/06/1995
02/06/1995
02/06/1995
0270371995
02/03/1995
02/08/1995

02/03/1995
02/03/1995
02/08/19%95

02/03/1995
02/03/1995
02/08/19%95

- 8010/8020 limits 70-130%.

FLAG

95.00301




NET]

BURROGATE REFORT

Scott Sloan

Time ¢il Company

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name: Time 0il -
Date Receivead: 02/03/1995
SURROGATES METHODS ESULTS
Sample Number Sample Description
35584 -5
1,2-Dichloroethane-d4 B260 83
Toluene-d8 B260 100
Bromofluorcbenzene B260 93
aas-Trifluorotoluene (Surr.) 8020 96
aaa-Trifluorotoluene (Surr.) WIPH-G 97
o-Terphenyl (Surr.) 87
Samplte Wumber Semple Description
35585 V-1
1,2-Dichlorcethene-d4 8260 81
Toluene-d8 8250 102
Bromof luorobenzene 8260 o7
aaa-Trifluorotoluene (Surr.) 8020 100
aaa-Trifluorotoluene (Surr.) WIPH-G 98
o-Terphenyl (Surr.)} A
Semple Humber Sample Description
35586 MJ-16 ‘
aaa-Trifluorotoluene (Surr.) 8020 o

aaa-Trifluorotoluene (Surr.) WIPH-G o9
o-Terphenyl (Surr.) 51

02/09/1995
Job No.:

Page: 8

Richland, WA #01-052

L B

a2 2T I M

a2t 2t

DATE ANALYZED

02/06/1995
02/06/1995
02/06/1995
02/06/1995
02/06/1995
02/08/1995

02/06/1995
02/06/1995
02/06/1995
02/056/1995
02/056/1995
02/08/1995

02/06/1993
02/06/1995
02/08/1995

FLAG

95.00301




QUALITY CONTROL REFPORT
CONTINUING CALIBRATION VERIFICATION

Time 0il Company : Date: 02/09/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95,00301

Contact: Scott Sloan :
Project: Time 0il - Richland, WA #01-052

ccv

True Concentration Percent Date
Analyte Concentration Found Recovery Analyzed
LOW LEVEL VOLATILES - 8260 (W)
1,1-Dichloroethens 50 51.2 102.4 02/06/1995
Benzens 50 52.4 104.8 02/06/1995
Trichloroethene 50 52.3 104.6 02/06/1995
Toluene 50 54.3 108.6 0270671995
Chlorobenzene 50 52.1 104,2 02/06/1995
BTEX (W)
8enzene 20 19.6 . 98.0 02/03/1995
Toluene 20 19.2 6.0 02/03/1995
BTEX (W)
Benzene 20 19.9 §9.5 02/06/1995
Toluene 20 19.4 97.0 02/06/1995
WTPR-GAS (W)
TPH-Gas 700 705 100.7 02/03/1995
WTPH-GAS (M)
TPH-Gas ’ 700 &9 99.9 02/06/1995
WTPH - Diesel/MO (W)
Diesel 871 B35 95.0 02/08/1995
Heavy Oils 100 - 02/08/1995
WIPH - Diesel /MO (W)
Diesel 871 945 108.5 02/08/1995
Heavy 0Oils 100 - 02/08/1995
WIPH - Diesel/MO (W)
Diesel 871 842 6.7 02/08/1995
Heavy Oils 100 - 02/08/1995
WTPH - Diesel /MO (W)
Diesel 8M 837 96.1 02/08/1995
Heavy Oils 100 : - 0270871995

CCV - Continuing Calibration Verification

Note: Recovery limits for 8240, 8260, 8270, 8010, 8020, 624, 625 specified in method.
Gssoline, Diesel, 418.1, 418.1M Llimits 80-120X. Metals recovery Limits 80-120%.




QUALITY CONTROL REPORT
LABORATORY CONTROL STANDARD

Time 0il Company Date:
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number:

Contact: Scott Slcan
Project: Time 0il - Richland, WA #01-052

LCS

True Concentration LCS
Analyte Concentration Found % Recovery
LOW LEVEL VOLATILES - 8260 (M)
1,1-pichloroethene 50 50.9 101.8
Benzene S0 52.8 105.6
Trichloroethene S0 51.8 103.6
Toluene S0 54.1 108.2
Chlorobenzene 50 50.8 101.6
BTEX (W)
Benzene 11.7 12.0 102.6
Teluene 37.5 38.3 1021
BTEX (M)
Benzene 11.7 11.6 99.1
Toluene 37.5 37.0 98.7
BTEX (W)
Benzene 1.7 11.4 97.4
Toluene 37.5 36.0 96.0
WIPH-GAS (W}
TPH-Gas 350 321 "1.7
WIPH-GAS (W)
TPH-Gas 350 309 88.3
WIPH-GAS (M)
TPH-Gas 350 315 90.0
WIPH-GAS (M)
TPH-Gas 350 301 86.0
WIPH - Diesel/MO (M)
Diesel 3,000 2,800 93,3
WIPH - Diesel/MO (M)
Diesel 3,000 2,500 83.3

LCS - Laboratory Control Standard

Note: Recovery limits for fuels B0-120%. 8010, 8020, 8240, 8250, 8270, 624, 625 specified in method.

Recovery limits for metals analyses 80-120%. 418.1 limits are 90-140X.

02/09/1995

1 95.00301

Date
Analyzed

02/06/1995
02/06/1995
02/06/1995
02/06/1995
02/06/1995

02/03/1995
02/03/1995

02/03/1995
02/03/1995

02/06/1995
02/06/1995

02/03/1995
02/03/1995
02/06/1995
02/06/1995
0270671995

02/06/1995




Analyte

QUALITY CONTROL REPORT
MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Time 0il Company Date: 02/09/1995

2737 W. Commodore Way
Seattle, WA 98199-1233 Job Number: 95.00301

Contact: Scott Sloan
Project: Time 0il - Richland, WA #01-052

Matrix MSD
Splke Sample  Sptke Percent MSD Spike Percent
Result Result Amount Units Recovery Result Amount Units Recovery

LOW LEVEL VOLATILES - 8260

1,1-Dichloroethene 49 ND 50 ug/L 98.0 52 50 ug/L 104.0
Benzene 52 ND 50 ug/L 104.0 54 50 ug/L 108.0
Trichloroethene 51 KD 50 ug/L 102.0 53 50 ug/L 106.0
Toluene 54 ND 50 ug/L 108.0 55 50 ug/L %10.0
Chlorobenzene 50 ND 50 ug/L 100.0 52 50 ug/L 104.0
BTEX (W)
Benzene 1146 ND 1170 ug/L 97.9 1166 1170 ug/L 9.7
Toluene 3416 ND 3750 ug/L 96.4 3690 3750 ug/L 98.4
BTEX (W)
Benzene 1124 ND 1170 ug/L 96.1 1149 1170 ug/L 98.2
Toluene 3599 ND 3750 ug/L 96.0 3635 3750 ug/L 96.9
WIPH-GAS (W)} -
TPH-Gas 20600 ND 35000 uwg/L 87.4 31400 35000 ug/L 89.7
NOTE: Matrix Spike Samples may not be samples from this job,

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
dil.= Diluted Out

MS/HSD

RPD

W o= W
0 oo




QUALITY CONTROL REPORT

BLANKS
Time Oil Companhy Date: 02/09/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.00301

Contact: Scott Sloan
Project: Time 0il - Richland, WA #01-052
Location: 12-1238-01

Blank Date
Analyte Analysis MDL Units Analyzed
LOW LEVEL VOLATILES - B260 (W)
Trichloroethene ND 1.0 ug/L 02/06/1995
Tetrachloroethene ND 1.0 ug/L 0270671995
1,2-pichloroethane-dé 93 4 02/06/1995
Toluene-d8 101 % 0270671995
Bromof luorobenzene 98 4 02/06/1995
BTEX (W)
Benzene ND 0.5 ug/L 0270371995
Toluene MD 0.5 ug/L 0270371995
Ethylbenzene ND 0.5 ug/L 0270371995
Xylenes HD 0.5 ug/L 0270371995
aaa-Trifluorotoluene (Surr.) 99 - 4 0270371995
BTEX (W)
Benzene ND 0.5 ug/L 02/06/1995
Toluene ND 0.5 ug/L 0270671995
Ethylbenzene ND 0.5 ug/L 02/06/1995
Xylenes ND 0.5 ug/L 02/06/1995
asa-Trifluorotoluene (Surr.) 97 - X 02/06/1995
WTPH-GAS (W)
TPH-Gas ND 50 ug/L 02/03/1995
aaa-Trifluorotoluene (Surr.) 99 - 4 02/03/1995
WTPH-GAS (W)
TPH-Gas ND 50 ug/L 0270671995
aaa-Trifluorotoluene (Surr,) 94 - 4 02/06/1995
WIPH - Diesel/MO (W)
Diesel ND 250 ug/L 02/06/1995
o-Terphenyl (Surr.) 81 - X 02/06/1995
WTPH - Diesel/HO (W)
Diesel ND 20 ug/L 02/08/199%
Heavy Oils ND 750 ug/L 02/08/1995
o-Terphenyl (Surr,) 95 x 02/08/1995

Advisory Control Limits for Blaenks:

Metals/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit.

GC/MS - Semi-Volatiles - all compounds should be less than the Reporting Limit except for phthalates which should
be less than 5 times the reporting limit.




QUALITY CONTROL REPORT

DUPLICATES
Time 0il Company Date: 02/09/1995
2737 W. Commodore Way
Seattle, WA 9819%9-1233 Job Number: 95.00301

Contact: Scott Sloan
Project: Time 0il - Richland, WA #01-052

original Duplicate Date
Analyte Analysis Analysis Units RPD Analyzed Flag
WIPH - Diesel/MO (W)
Diesel 500 600 ug/L 18.2 0270571995
WIPH - Diesel/MO (W)
Diesel ND ND ug/L 02/06/1995
Heavy Qils HD ND ug/L 02/06/1995

NOTE: Duplicates may not be samples from this job.

RPD - Relative Percent Difference




SR

Explanation of Data Flags

This sample does not have a typical gesoline pattern.

This sample does not have a typlcal diesel pattern.

The

The

The

The

The

The

The

The

The

The

blank exhibited a positive resutt greater than the reporting Limit for this compound.

sample appears to contain a tighter hydrocarbon than gasoline.

sample appears to extend to a heavier hydrocarbon range than gasoline.
sample appears to extend to a lighter hydrocarbon range than diesel.
sample appears to extend to a heavier hydrocarbon range than diesel.
positive result for gasoline is due to single component comtamination.
gasoline elution pattern for the sample is not typical.

oil pattern for this sample is not typical.

result for this compound is an estimated concentration.

LCS recovery exceeded control limits. See the LCS page of this report.

MS and/or MSD percent recovery exceeds control limits.

The

MS/MSD RPD is greater than 20X. The semple was re-extracted and re-analyzed with similar results.

to a matrix interference, likely a non-homogeneity of the sample.

A post digestion spike was analyzed, and recoveries are within control Limits.

Detection limits elevated due to gsample matrix.

The

Surrogate recovery outside control limits. See the surrogate page of the report.

The

duplicate RPD was greater than 20X. The sample was re-extracted and re-analyzed with similar results.
indicates a matrix interference in the semple, Likely a non-homogeneity of the sample.

duplicate RPD was greater than 20X. Due to insufficient sample, re-analysis wWas not possible.

Ssmple was analyzed outside recommended holding times.




JoreutBuQ - yuid ‘Aloreioqen - MOJIBA ‘SEUM INCILLNGIHLSI]

(6/2) *3U] 'fBINEwUONAIT § LES YHOY

40

3ovd

Tosks

2-£
T qumn\_ S5k %

JAIL

2Lvd

NOLLYTI3d¥ / A8 Q3Ld300Y

WL | 3Lvd NOUYITI4dY / A QIHSINONMIY
gaHo O _ . , :
(prEpRs) Y33M 2 O : zo.»«zo.am._o.._bn_ SLESES) NoLUaNoo| .
sppubic) vaam R . <l
Q\u 7eots) L s SUSNIVINGD 40 NOILINOG)]
L BNOH v2 O T B +
f.\v J HncHe O . :.__mm_E Tt ONldaliHG SHINIVLNGO # WIOL|
¢| 7 - SIN3WWOD TYNOLLIGQY / SNOILONHLSNI TYIOSdS| | SIWLL ONNOHYNSINL LT EoEmom_S T 11303 T1dNVS}-
- ) ‘ . EAN,
: - ouf
L I ,. ‘6
. ! L L1k g
X VA Tl .- % e/ 21-Mw
X ESERE:S 71 == T
X SIS AR e S|
__ XX Tz o P,
,M.- «- ’ v. .. . K =~ .
X X 1T [ o€l £-mw
X ] SHES XY ME | [oge Z-
X TR T ToH [k [oT 5 =y
' [ ; FE - o e - ¢
o «.I.J g | g go 3 | & |£8|s8| 2y 5 LB |3 5| 2)% 3 [P0 A EF| L enmsana | x| 3w aiva “qFns
,/ | E |25 % 19 2z Bz g Y2 | B2 |RY R % {seNviNpo T : 7,
AR R IR R R LR AR AR A AR S 7
A m m.m m g | m m M z wm M 4% 3 ” M . . gﬁz@mi:ﬁ
RN 308 8| 3 el |7y (% 7 ?&.\\\ R A
™o 3 g 3| B m e k. m “. . i - "oN3NOHd {iuud eseaid) INYN SHINNYS
0 . 2 2 LR , E Srw2y) 0] 2 rNGg
72 z m ° m “ON ENOHd . HIDVNYW LO3roHd
m 2 : ?o%- qnﬁ as) Woo/S o0 - 1O 0w/
2 'R _ N INOH . i AN311O
(xoq U| potpaw pawaaid SlUM 10 X0q ¥0AUD ‘BpI0) gILEINOIL SISATYNY  + / o= g5 -C/ LYy =10 2wl
_ : 'ON LO3rOHd L0Brotd
r i I3
AdOLSNID 40 NIVH) _ ; 2120-s2¢ (605)X2d. $010-2€E (605} [2.L: -
: Zere-10266 uobulysem ‘eueyodg
H @ aung “anuaay deys m 685
. M - - JEIUDWIUCIINUT ¥ YLIeg
29200 e SR

VHOV §




APPENDIX D

O AGRA
Earth & Environmental




Groundwater Analysis - 4 April 1995

WTPH-G .

Surrogate recoveries for Method WTPH-G were within the acceptance range for all groundwater
samples submitted for analytical testing. Surrogate utilized for Method WTPH-G was aaa-
Trifluorotoluene. Laboratory Control Samples (LCS), Duplicate Samples and Laboratory Blank
Samples resuits were within the acceptance level. Spike recovery and spike duplicate recovery were
also reported within the acceptance level. AEE's duplicate samples were within 68% for MW-13.
No detectable WTPH-G concentrations were found in AEE's rinsate sample (MW-12).

BTEX

Aromatic organic hydrocarbon surrogate, spike and spike duplicate recoveries were within the
acceptance limit. Surrogate utilized in the 8020 analysis was aaa-Trifluorotoluene. Laboratory
Control Samples, Duplicate Samples and Laboratory Blank Samples were within the acceptance
level. AEE's duplicate sample submitted for analyses was also reported within the allowable QA/QC
limits. Rinsate sample MW-12 was non-detectable for all analytes. Duplicate sample MW-13
exhibited acceptable limits of benzene (87%), toluene (78%), ethylbenzene (86%) and xylenes (79%)
with the duplicate sample consistently higher for all analytes.

WTPH-D Exiended

Surrogate recoveries for Method WTPH-D were within the acceptance range for all groundwater
samples submitted. Surrogate utilized in Method WTPH-D Extended was 0-Terphenyl. Laboratory
Control Samples, Duplicate Samples and Laboratory Blank Samples were within the acceptance
level. AEE's duplicate sample was within 100% for diesel range hydrocarbons in sample MW-13.
Rinsate sample MW-12 was not analyzed for diesel compounds.

EPA Methods 8260 (TCE and PCE)

Surrogate recoveries were within the acceptance level. Surrogates utilized in the 8260 Method were
1,2-Dichloroethane-d4, Toluene-d8 and Bromofluorobenzene. Laboratory Control Samples and
Laboratory Blank Samples were run for all remaining analytes. All QA/QC analyses were within the
acceptable limits. AEE's duplicate sample MW-13 was within 100%. No detectable levels of TCE
and PCE were found in AEE's rinsate sample.

& O AGRA
Earth & Environmental




Porliang Division

NATIONAL 17400 SW Upper Boones Ferry Rd.
ENVIRONMENTAL Patiand, OR 97224
e TESTING, INC. Tel: (503) 624-5449

Fax: (603) 639-6889

Scott Sloan Date: 04/11/1995
Time 0il Company NET Account No.: 60277
2737 W. Commodore Way NET Job Number: 95.00963

Seattle, WA 98199-1233

Project: Time 0il - Richland
Location: 12-1238

Sample analysis in support of the project referenced above has
been completed and results are presented on the following pages.
Should you have questions regarding procedures or results, please
feel welcome to contact Client Services.

Sample Matrix Date Date
Number Sauple Deacxiption TYpe Taken Receaivad
38189 HW-1 GROUND WATER 04/04/1995 04/06/1995
38190 MH-2 GROUND WATER 04/04/1995 04/06/1995
38191 MH-2 GROUND WATER 04/03/1995 04/06/1998
38192 MW-4 GROUND WATER 04/03 /1995 04/06/1995
38193 MW-5 GROUND WATER 04/03/1995 04/06/1995
38194 MW-6 GROUND WATER 04/03/1995 04/06/1995
38195 MW-7 GROUND WATER 04/03/1998 04/06/1995
38196 MW-8 GROUND WATER 04/03/1995 04/06/1995
38197 MW-9 GROUND WATBR 04/03/1955 04/06/1955
38198 MW-10 ° GROUND WATER 04/03/199%5 04/06/199%5
38199 MW-11 GROUND WATER 04/04/1995 04/06/1995
38200 MW-12 GROUND WATER 04/03/1998 04/06/1995
38201 MW-13 GROUND WATER 04/04/1995 04/06/1998
38202 sH-1 GROUND WATER 04/03/1995 04/06/1995
38203 RW-1 GROUND WATER 04/04/1995 04/06/1995

NOTE: Several of the diesel results below are flagged with an E

Elag. This means that the diesel patteims were not typical of

dissel, and appeared tc be lighter than standard diesel. Hany of
the samples ecemed to look like kerosene or mineral spirite.

Approved by:

St fyud ]

Marty French
NET, INC. Division Manager




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time 0il Company Job No.: 95.00963
2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 2

Project Name: Time 0il - Richland

Date Received: 047/06/1995

Bample Number Sample Description

38189 MH-1

PARAMETERS METHODS RESULTS REPORT LIWIT UNITS DATE ANALYZED FLAG
HALOGHNATED ORGANICS GC/MS (W)

Dilution Pactor 8260 5 04/07/1985
Trichloroethene 8260 ND 5.0 ug /L 04/07/1995
Tetrachloroethene 8260 ND 5.0 ug/L 04/07/1995
BTBX (W}

bilution Factor 10 - 04/06/1995%
Benzens 8020 53 5. ug/L 04,/06/1995%
Toluens 8020 850 5. ug/L 04,/06,/1995%
Bthylbenzene 8020 430 5. ug/L 04/06/1995
Xylenes 8020 3000 5. ug/L 04/06/1995
WTPH-GAS (W)

pilution Pactor 10 - 04/06/1995
TPH-Gan WIPH-G 26000 500 ug/L 04/06/1995
WIPH-Diepel (W) PREP WIPH-D - - 04/07/1998
WIPH-Diesel (W)

Dilution Factox - - 04/10/1995
Diesel WTPH-D 1,300 250 ug/L 04/10/1995 ]
Sample Humber Sample Deecription

38190 MH-2

PARKMBTERS METHODS RESULTS REBPORT LIMWIT UNITS DATE ANALYZED . FLAG
HALOGEHATED ORGANICS GC/MS (W)

pilution Factor 8260 5 04/07/1995
Trichlorcethene 8260 ND 5.0 ' ug/L 04/07/1993
Tetrachloroethene 8260 ND ug/L 04/07/1995
BTEX (W)

Dilution Factoxr 1 - 04/06/1995
Benzene 8020 12 0.5 ug/L 04/06/1995
Toluens 8020 390 . 5.0 ug/L 04/06 /1995
Ethylbenzene 8020 260 5.0 ug /L 04/06/1995
Xylenes 8020 2800 5.0 ug/L 04/06/1995

A oample result of KD indicates the parameter was Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan 04/11/1995
Time 0il Company Job No.: 95.00963
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 3
Project Name: Time Oil - Richland
Date Received: 04/06/1995
Sample Number Sample Description
381390 MuW-2
PARAHRTERS HETHODS RESULTS3 REPORT LIMIT UNITS DATH_AMALYZBD BLAG
WIPH-GAS (W)
Dilution Factor 10 - 04/06/1995
TEH-Gase WI'PH-G 14000 500 ug/L 04 /06 /1995
WILPH-Diesal (W) PREP WIPH-D - - 04/07/13958
WIPH-Dieaal (W)
Diluticon Factor - - 04/10/1995
Diesel WIPH-D 720 250 ug/L 04/10/1995 E
Sawple Humber Sample Descripticn
38191 MW-3
PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED .. ' PLAG"
HALOGEHATED ORGANICS GC/MS (W) B
Pilution Factor ’ 8260 1 04/07/1995
Trichlorosethene B260 1.2 1.0 ug/L 04/07/1995
Tetrachloroethene . 8260 ND 1.0 ug/L 04/07 /1995
BTEX (W)
pilution Factor 1 - 04/06/1995
Benzene ' 8020 6.7 0.5 ug/L 04/06/1995
Toluene 8020 2.9 0.5 ug/L 04/06/1935
Bthylbenzene 8020 a0 0.5 ug /L 04/06/1995
Xylenao _ 8020 4.4 0.5 ug/L 04/06/1995
WTPH-GAS (W) ‘ :
pilution Factor 1 - . 04 /06/1995
TPH-Gas WIPH-G 180 50 ug/L 04/06/1995
WIPH-Dieael (W) PREP WIPH-D - - 04/07/19958
WIPH-Diesel - (W) .
Dilution Pactor - - 04/10/1955
Diesel WIPH-D ND 250 ug/L 04/10/1955 .

A eample zesult of ND indicates the parameter was Nob-Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time 0il Company Job No.: 95.00963

2737 W. Commodore Way

Seattle, WA 958199-1233 Page: 4

Project Name: Time 0il - Richland

Date Received: 04/06/1995
Sample Number Sample Descxiption
38192 MW-4
PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED BLAG
HALOGENATED ORGAMNICS GC/M8 (W)
Dilution Pactor 8260 5 04/07/1995
Trichloxrcethene 8260 ND 5.0 ug/L 04/07/1995
Tetxachloroethens 8260 ND 5.0 ug/lL 04 /67/1995
BTEX (W)
Dilution Factor 1 - 04/06/1995
Benzene 8020 42 0.5 ug/L 04/06/1995
Toluene 8020 77 0.5 ug/L 04/06/1995
Bthylbenzene 8020 560 5.0 ug/L 04/06/1995
Xylenes 8020 2400 5.0 ug/L 04/06/1995
WIPH-GAS (W}
Dilution Factor 10 - 04/06/1995
TPH-Gaa WIPH-G 25000 500 ug/L 04/06/1995
WIPH-Diesel (W} PREP WIPH-D - - 04/07/1995
WIPH-Diesel (W)
Dilution Factor - - 04/10/15955
Diesel WIPH-D 1,100 250 ug/L 04/10/1995 B
Sample Nuwber Sample Description
38193 MH-5
PARAMBTEBRS - MBRTHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED RLAG
HALOGEMATBD ORGANICB GC/MS (W)
Dilution Factor 8260 1 04/07/1995
Trichloroethenea 8260 ND 1.0 ug/L 04/07/1995
Tetrachlorocethens 8260 ND 1.0 ug/L 04/07/1995
BTEX (W)
pilution Factor 1 - 0d/06 /1995
Benzene 8020 ND 0.5 ug/L 04/06/1995
Toluene 8020 ND .8.5 ug/L 04/06/1995
Ethylbenzene 8020 ND 0.5 ug/L 04/06/1995
Xylenes 8020 ND 0.5 ug/L 04/06/1995

A sample result of ND indicates the parameter was Not Detacted at the reporting limit.




Scott Sloan

Time 0il Company

ANALYTICAL REPORT

04/11/1995
Job No.:

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name:
Date Received:

Sample Humber
381353

EARAMRTERS
HWTPH-GAS (W)
Dilution Pactorx
TPH-Gas

WTPH-Diesel (W) PREP

WTPH-Dieeel (W)
Dilution Factor
Diesel

Sample Number
38194

PARAMETERS

HALOGENATED ORGRNICS GC/HS (W)

Dilution Factor
‘Trichloroethena
Tetrachloroethene
BTEX (W)
Dilution Factor
Benzene

Toluene
Bthylbenzene
Xylenes
WIPH-GRE (W)
Dilution Facter
TPH-Gas

WIPH-Diesel (W) PREP

WIPH-Diesel (%)
bilution Factor

Diesel

Sample Descripticn

Time QOil - Richland
04/06/1995

Sample Description

Page:

METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED

1 - 04/06/1995
WTPH-G HD 1] ug/L 04/06/1995
WTPH-D - - 04/07/1995

- - 04/10/1995
WTPH-D ND 250 ug/h 04/10/1995
METHODS RBSULTS REPORT LIMIT UNITS DATE ANALYZED
8260 1 04/07/1995
B260 ND ug/L 0d4/07/1995
B260 2.5 ug/L 04/07/1995

1 - 04/06 /1998
8020 0.5 ug /L 04/06/1955
8020 0.63 0.5 ug/L 04 /06/1995
BD20 0.5 ug/L o4 /0671555
BD20O 0.95 0.5 ug/lL 04 /0671995

1 - 04/06/1995
WTPH-G HD 1] ug/L 04/06/1995
WTFH-D - - 04/07/1995

- - 04/10/1995
WTPH-D RD 250 ug/L 04/10/1995

A sample result of ND indicatee the parameter was Not Detected at the reporting limit.

95.00963

FLAG

PLAG




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time 0il Company Job No.: 95.00963
2737 W. Commodore Way :

Seattle, WA 98199-1233 Page: 6

Project Name: Time 0il - Richland

Date Received: 04/06/1995

Sample Kumber Sample Description

38195 HW-7

BARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
HALOGENATED ORGAMICS GC/MS (W)

bilution Factor 8260 5 04/07/1995
Trichloroethene 8260 ND 5.0 ug/L 04/07/1995
Tetrachloroethene B260 ND ug /L 04/07/1995

BTEX (W)

Dilution Factox 10 - 04/06/1935

Benzene 8020 72 5. ug /L 04/06/1995

Toluene 8020 470 5. ug/L 04/06/1935
Bthylbenzene 8020 1400 5. ug/L 04/06/1995

Xylenes 8020 6400 5. ug/L 04/06/1995 J
WIPH-GAS (W)

Dilution Factor 10 - 04/06/1955

TPH-Gaa WTPH-G 36000 500 ug/L 04/06/1985
WIPH-Diesel (W) PREP WIPH-D - - 04/07/1955
WIPH-Diesel (W)

Dilution Factoxr - - . 04/10/1995

Diesel WIPH-D 2,000 250 ug/L 04/10/1935 E
Sample Number Sawple Description

38196 ) M-8

PARAMBTERS ‘ METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
HALOGENATED ORGANICS GC/MS (W)

Dilution Factoxr ’ B260 1 04/07/1995
Trichloroethene B260 ND 1.0 - ug/L 04/01/1995
Tetrachloroathene B260 2.7 1.0 ug/L 04/07/1935

BTEX (W)

bilution Factor 1 - 04/06/1995
Benzene 8020 ND 0.5 ug /L 04/06/1935
Toluena 8020 ND . 0.5 ug/L 04/06/1995
Bthylbenzene 8020 KD 0.5 ug /L 04/06/1995
Xylenes 8020 KD 0.5 ug/L 04/06/1995

A sample result of KD indicates the parameter was Not Detected at the xeporting limit.




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time 0il Company Job No.: 95.00963
2737 W, Commodore Way

Seattle, WA 5$8159-1233 Page: 7

Project Name: Time Oil - Richland

Date Received: 04/06/1995

Sample Humber Sample Description

381596 M-8

PARARMETERS MBTHODS RESULTS REPCRT LIMIT UNITS
WIPH-GAS (W}

‘Dpilution Factor 1 -

TPH-Gaa WIPH-G ND 50 ug/L
WIPH-Diesel (W) PREP WIPH-D - -

WIPH-Diesel (W)

Dilution Factor - -

Diessl WTPH-D ND 250 ug/L
Sample Number Sample Description

38197 HH-9

PARAMETERS HMBTHODS RESULTS REPCRT LIMIT UNITS
HALOGENATBD ORGANICS GC/HMS (W)

Dilution PFactor 8260 1

Trichlorcethene ' 8260 ND ug/L
Tetrachlorosthene 8260 3.7 ug/L
BTBX (W)

Dilution Factor 1 -

Benzene 8020 WD 0.5 ug/L
Toluene 8020 HD 0.5 ug /L
Ethylbenzene 8020 HD 0.5 ug/hL
Aylenes 8020 HD 0.5 ug/hL
WIPH-GAS (W)

pilution Factor 1 -

TPH-Gae WTPH-G . ND 50 ug/L
WIPH-Diesel (W) PREP WTPH-D - -

WIPH-Diesel (W) )

Dilutioﬁ Factor - -

Diesel WIPH-D HD 250 ug/L

DATE AMALYZED BLAG

04/06/1995
04/06/1995
04/07/1995

04/10/1995
04/10/1595

DATE ANALYZED BELAG

04/07/1995
04/07/1955
04/07/1995

04/06/1995
04/06/1995
04/06/1995
04/06/1995
04/06/1955

04/06/1995
04/06/1995
04/07/1998

04/10/1955
04/10/1988

A pample result of WD indicates the parameter was Not Detected at the repoxting limikt.




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time Q0il Company Job No.: 95.00963
2737 W, Commodore Way

Seattle, WA 98199-1233 Page: 8

Project Name: Time 0Oil - Richland

Date Received: 04/06/1995

Sample Number Sample Description

ig198 MH-10

PARAMBTERS MBTHODS RESULTS REPORT LIMIT UNITS DATE ANALYZBD BLAG
HALOGENATED ORGANICS GC/HS (W)

pilution Fackor a260 5 04/07/1995
Trichloroethena a260 ND 5.0 ug/L 04/07/1995
Tetrachloroethene 8260 ND 5.0 ug/L 04/07/1995
BTERX (W}

Dilution Pactor 10 - 04/06/1995
Benzene 8020 57 5. ug/L 04/06/1995
Toluene 8020 34 5. ug/L 04/06/1995
Bthylbenzene 8020 620 5. ug/L 04/06/1995
Xylenes 8020 1500 [ ug/h 04/06/1995
WIPH-GAS (W)

pilution Factor : 10 - 04/06/1995
TPH-Gae WIPH-G 20000 500 ug/L 04/06/1995
WIPH-Diesel (W) PREP WTPH-D - - 04/07/1995
WIPH-Diesal (W)

Dilution Pactor - - 04/10/1995
Diesel WTPH-D 660 250 ug/L 04/10/1955 B
Sample Nuwber Sample Deacription

38199 MW-11

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE AMALYZED FLAG
HALOGENATED ORGRNICS GC/MS (W)

pilution Pactor 8260 1 04/07/1995
Trichloroethene 8260 ND 1.0 ug/L 04/07/1995
Tetxrachloroethene 8260 2.8 1.0 ug/L 04/07/1995
BTEX (W)

pilution Factor 1 - 04/06/199%
Benzene 8020 ND 0.5 ug/L 0d4/06/1995
foluene 8020 2.4 . 0.5 ug/L 04/06/1995
Bthylbenzene 8020 4.4 0.5 uy/L 04/06/1995
Xylenea 8020 15 0.5 ug/L 04/06/1995

A sample result of ND indicates the paraueter was Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time 0il Company Job No.: 95.00963
2737 W. Commodore Way

Seattle, WA 958199-1233 Page: 9

Project Name: Time 0il - Richland

Date Received: 04/06/1995

Sample Number Sample Description

38199 MW-11

BARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE _ANALYZED FLAG
WIPH-GAS (W)

pilution Factor 10 - 04/06/1995
TPH-Gan WIPH-G 7400 Co0 ug/L 04/06/1995
Sauple Humher Sample Deacription

38200 MW-12

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
HALGGENATBD ORGANICS GC/MS (W)

Dilution Factor 8260 1 04/07/1995
Trichloroethene 8260 ND 1.0 ug/L 04/07/1995
Tetrachloroethene 8260 ND 1.0 ug/L 04/07/1995
BTRX (W}

pilution Fautoxr 1 - 04/06/1995
Benzene 8020 ND 0.5 ug/L 04/06/1995
Toluene 8020 ND 0.5 ug/L 04/06/1995
Ethylbenzene 8020 ND 0.5 ug/L 04/06/1995
Xylenes 8020 ND Q.5 ug/L 04/06/19%5
WTEH-GAS (W)

pilution Factor 1 - 04/06/1995
TPH-Gas WTPH-G NHD 50 ug/L 04/06/1955
Sample Humber Sample Description

38201 MH-13

PARAMETERS BETHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
HALOGENATED ORGRMICS GC/MS (W) '

pilution Factor 8260 5 04/07/1935
Trichloroathene 8260 ND 5.0 ug/L 04/07/1995
Tetrachloroethene 8260 MD ug/L 04/07/1995
BTEX (W)

Dilution Factox 100 - 04/06/1995

A sample result of ND indicatee the parameter was Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan 04/11/1995

Time 0il Company Job No.: 95.00963
2737 W, Commodore Way

Seattle, WA 98199-1233 Page: 10

Project Name: Time 0il - Richland

Date Received: 04/06/1995

Bample Number Sample Description

38201 MW-13

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Benzene 8020 55 50 ug/L 04/06/1995
Toluene 8020 180 50 ug/L 04/06/1935
Ethylbenzene 8020 1400 50 ug/L 04/06/1995
Xylenee 8020 7700 50 ug/L 04/06/1995
WIPH-GAS (H)

Dilution Pactor 100 - 04/06/1995
TPH-Gas WIPH-G 65000 5,000 ug/L 04/06/19395
WTPH-Diesel (W) PREP WIPH-D - - 04/07/1995
WTPH-Diesel (W)

bilution Factor - - 04/10/19958
Diesel WTPH-D 2,700 250 ug/L 04/10/1955 E
Sample Number Sample Description

38202 SH-1

PARBMETERS METHOBS RESULTS REPORT LIMIT UNITS DATE ANALYZED ELAG
HALOGENATED ORGANICS GC/MS (W)

Dilution Factor 8260 1 04/07/1995
Trichloroethene 8260 ND 1.0 ug/L 04/07/1995
Tetrachloxoethene 8260 ND ug/L 04/07/1958
ETEX (W)

pilution Factor 1 - 04/06/1995
Benzene 8020 HD 0.5 ug/Lr 04/06/1995
Toluene 8020 ND 0.5 ug /L 04/06/1995
Ethylbenzene 8020 0.82 0.5 ug /L 04/06/1995
Xylenes 8020 11 0.5 ug/L 04/06/1995
WTPH-GAS (W)

piluticn Factor 1 - 04/06/1995
TPH-Gas WIPH-G 710 50 ug/L 04/06/1955
WIPH-Diesel (W)} PRRP WTPH-D - - 04/07/1995
WIPH-Diesel (W)

Dilution Factor - - 04/10/1995

A sample result of ND indicates the parameter was Hot Detected at the reporting limit.




Scott Sloan

Time 0il Company
2737 W. Commodore
Seattle, WA 98199

Project Name:
Date Received:

Sample Number
38202 SW-1

PARAMETERS
Diesel

Sample Humber
38203 RW-1

PARAHETERS
HATLGGENATED ORGANICE GC/MS (H)
Dilution Pactor
Trichlorcethene
Tetrachloroethene
BTEX (W)

pilution Pactor
Benzene

Toluene

Bthylbanzene

Aylenes

WTPH-GAS (W)
Dilution Factor
TPH-Gas

WIPH-Diepel (W) PREP
WIPH-Diesel (W)
Dilution Factor
Plesel

ANALYTICAL REPORT
04/11/1995

Way
-1233

Time Qil

Sample Description

- Richland
04/06/1995

Sample Description

MRTHODS RBSULTS  REPORT LIMIT
WIPH-D ND 250
METHODS RESULTS  REPORT LIMIT
8260 5
8260 ND
B260 ND
10 -
2020 48 5.
8020 140 5.
8020 1200 5.
8020 . 6100 5.
10 -
WIPH-G 44000 500
WIPH-D - -
WTPH-D 2,700 250

Job No,:

Page:

11

UNITS DATE ANALYABD
ug/L 0d4/10/1995
UNITS DATE ANALYZED
04/07/1995
ug/L 04/07/1995
ug/L 04/07/1995
04/06/1995
ug/L 04/06/1995
ug/L 04/06/1995
ug /L 0470671995
ug/L 04/06/1995
04/06/1995
ug/L 04/06/1995
04 /07/1995
04/10/1995
ug/L 04/10/1935

A cample result of ND indicates the parameter was Not Detactad at the reporting limit.

95.00963




SURROGATE REPORT

Scott Sloan

Time 0il Company

2737 W. Commodore Way
Seattle, WA 98195-1233

Project Name: Time Oil -
Date Received: 04/06/1995

SURROGATES METHODS  RESULTS
Sample Number sample Deascxription

38189 MW-1

1,2-DCA-d4 (Surr.) 8260 93
Toluene-dB (Burr) 8260 58
Bromofluorobenzena (Suxr) 9260 57
aaa-Trifluorotoluene (Surr.) 8020 103
aaa-Trifluoxotoluene {Surx.) WIPH-G 104
o-Terphenyl {Surr.) WTPH-D 75
Sample Mumber sample Description

38150 HW-2

1,2-DCA-d4 {Burr.) 8260 92
Toluene-d8 (Surr) 8250 98
Bromofluoxcbenzena (Sury) 8250 96
aaa-Trifluorctoluene (Surr.) 8020 112
aaa-Trifluorotoluene {Surr.) WIPH-G 115
o-Texrphenyl (Surx:) WIPH-D 93
Sample Number Sample Description

38191 MW-3

1,2-DCA-d4 (Burr.) 8260 o8
Toluene-da (Surr) 8260 103 .
Bromwofluorobenzene (Surr) 8260 101
aaa-Trifluorotoluene {(Surr.} 8020 99
aaa-Trifluorotoluene {Surr.) WIPH-G . 99 .
o-Te¥phenyl (Surr.) WILPH-D -]
Sample Humber . Sample Deecription

38192 MH-4

1,2-DCA-d4 (Suxrr.) 8260 90
Toluene-da (Surr) 260 98

e e,

Richland

DATHE ANALYZED

04/07/1995
‘04/07/1995
- 04/07/199%5
04/06/1995
04/08/1995
" 04/10/1995

9T M e ow

© .04/07/1995
" 08/07/1995
04/07/1955
04/06/1995
4/06/1995
94/10/1995

v loa/o7/asss
¥ - o4f07/1995

Hote: Racovery limite for 8240, 8260, 8270, 624; 625 Bpecified.in method.

Gasoline, Diesel, HCID limits 50-150%. 8010/8020 limitﬁ .70_—13(_)%.

04/11/1995
Job No.:

Page: 12

FLRG

95.00963




SURROGATE REPORT

Scott Sloan 04/11/1995
Time 0il Company Job No.: 95.00963
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 13
Project Name: Time 0il - Richland
Date Received: 04/06/1995
SURROGATES METHODS RESULTS DATE ANMALYZED FLRAGQ
Sample Numbex Sample Description
3g192 MW-4
Bromofluorobenzena (Surr) B260 96 % 04/07/1995
aaa-Triflucroctoluene (Surx.) €020 132 % 04 /0671995
aaa-Trifluorotoluene (Surr.} WTPH-G ad % 04/06/1995
o~Texphenyl {3urr.) WIBH-D 83 % 04/10/1995
sample Humbex Sample Deacription
38193 MW-5
1,2-DCA-d4 (Surx.) B260 99 % 04/07/1555
Toluene-dé (Surx) B160 100 ] 04/07/1985
Bromofluorcbenzene {Surr) B260 106 kY 04/07/1995
aaa-Triflucrotoluene (Surr.) 8020 100 kY 04/06/1995
aaa-Trifluorotoluene (Surr.} WIPH-G 102 % 04/06/1995
o-Terphenyl (Burr.) WTPH-D a9 L3 04/10/1995
Sauwple Nﬁmber Sample Description
38154 MW-6
7 1,2-DCA-d4 (Surr.) 8260 91 % 04 /07719395
Toluene-d8 (Surr) B260 58 % 04/07/1995
Bromofluorcbenzene (Suxr) 8260 97 e 04/07/1995
aaa-Trifluorotoluene (Surr.) 8020 100 L] 04/06/1955
aaa-Trifluorotoluene (Surr.) WIPH-G 101 % 04/06/1995
o-Terphenyl (Surr.) WIPH-D 8l % 04/10/19985
Sample Humber Sample Description
38185 MW-7
1,2-DCA-d4 {Suxx.) 8260 B9 L1 04/07/1995
Toluene-d8 (Burr) 8260 38 % 04/07/1995
Bromofluorobenzens (Surr) 8260 95 % 04/07/1995
aaa-Trifluoroteoluene (Surr.) 8020 107 % 04/06/1995
Note: Recovery limite for 8240, 8260, 8270, 624, 625 epecified in method.

Gaooline, Diesel, HCID limits 50-150%. 8010/8020 limits 70-130%.




Scott Sloan
Time 0il Company

SURROGATE REPORT

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name:

Time 0il - Richland

Date Received: 04/06/1995

SURROGATES MBTHODS  RESULTS DATE ANALYZED
Sample Mumber Sample Description

38195 MW-7

aaa-Trifluorotoluene {Surr.) WIPH-G 107 % 04/06/1995
o-Terphanyl {Surx.) WTPH-D 82 % 04/10/1585
Sawple Humber Sample Description

38196 MW-8

1,2-DCh-d4 (Surr.) 8260 97 % 04/07/1995
‘Toluene-d8 (Surr) B260 100 % 04/07/1995
Bromofluorobenzene (Surr} 8260 99 % 04/07/1955
aaa-Trifluorotoluene (Surr.) 8020 100 % 04/06/1995
aaa-Trifluorotoluene {Surx.) WIPH-G 103 % 04/06/1995
o-Terphenyl {Surr.) WIPH-D 75 % 04/10/1995
Sample Humberx Sample Deacription

38197 HW-9

1,2-DCh-d4 (Surxr.) 8260 100 % 04/07/1995
Toluene-ds {(Surr) 8260 100 % 04/07/1995
Bromofluorcbenzene {Suxx} - 8260 99 % 04/07/1955
aaa-Trifluorctoluene {Surr.) 8020 LL:] % 04/06/1955
aaa-Trifluorotoluene {Surx.) WIPH-G 102 % 04/06/1955
o-Terphenyl {(Surr.) WIPH-D 75 % 04/10/1995
Sample Number Sample Deacription

38158 HH-10

1,2-DCA~A4 (Burr.) 8260 93 % 04/07/1995%
Toluene-dg (Surr) B260 99 % 04/07/1995
Bromwofluorobenzene (Surx) 8260 96 % 04/07/1995
aaa-Trifluorotoluene (Surr.) 8020 111 % 04/06/1995
aaa-Trifluorotoluene (Surr.) WIPH-G 111 % 04/06/1995
o-Terphenyl {Surr.) WTPH-D 69 % 04/10/1995

04/11/1995
Job No.:_

Page: 14

FLAG

95.00963




SURROGATE REPORT

Scott Sloan 04/11/1995
Time 0il Company Job No.: 95.00963
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 15
Project Name: Time 0il - Richland
Date Received: 04/06/1995
SURROGATES METHODS  RESULTS DATE ANALYZED FLAG
Sample Number Sample Description
38199 MW-11
1,2-DCA-d4 (Surr.) 8260 102 LS 04/07/1995
Toluene-ds (Surr) 8260 107 % 04/07/1995
Bxomofluorobenzene {(Surr) 8260 101 % 04/07/1995
aaa-Trifluoxotoluena (Surr.) B&0Z0 123 % 04/06/1995
aaa-Trifluorotoluene (Suxr.) WIPH-G 104 % 04/06/1995
Sample Number Sample Deacription
38200 MW-12
1,2-DCA-d4 (Surr.) 8260 97 % 04/07/1995
Toluene-ds (Surr) 4260 101 L ] 04/07/1995
Bromofluorobenzene (Surxr) B260 100 L ] 04/07/1998
aaa-Trifluorotoluene (Suxr.) 8020 96 LS 04/06/1995
ana-Trifluorotoluene (Surr.) WIPH-G 100 L ] 04/06/1995
Sample Number Sample Description
38201 MW-13
1,2-DCA-d4 (Surr.) 8260 92 % 04/07/1995
Toluene-4d8 (Surr) B260 99 L] 04/07/1995
Browofluorchenzene {(Surr) B260 95 X 04/07/1995
aaa-Trifluoxotoluene {Surr.} 8020 104 X 04/06/1995
aaa-Trifluorctoluene {(Surr.} WIPH-G 104 % 04/06/1995
o-Terphenyl (Surr.) WIFH-D 87 11 04/10/1955
Sﬁmple Number Sample Description
38202 BH-1
1, 2-DCA-44 {Surr.) B260 93 % 04/07/1995
Toluene-ds (Surr) B260 99 ¥ 0470771995
Bromoflucrokbenzens (Surr) 8260 98 ¥ 04/07/1995
aaa-Trifluorotoluene (Surr.) 8020 g2 % 04/06/1995
Noke: Recovery limite for 8240, 8260, 8270, 624, 625 specified in wmethod.

Gaeoline, Diesel, HCID limits 50-150%. €6010/8020 limits 70-130%.




Scott Sloan
Time 0il Company

SURROGATE REPORT

2737 W. Comumodore Way
Seattle, WA 98199-1233

Project Name:

Time Oil - Richland

Date Received: 04/06/1995
- SURRCGATRES MBTHODS RESULTS DATE AMALYZRD

Sample Number Sample Description

38202 SW-1

aaa-Trifluorotoluene {Surr.) WIPH-G 93 ¥ 04/06/1995
o-Terphenyl (Surr.) WIPH-D 75 L] 04/10/1995
Sawmple Number Sample Description

38203 RW-1

1,2-DCA-d4 (Surrx.) 8260 87 % 04/07/1995
Toluene-de (Surr) B260 99 % 04/07/1995
Browofluorobenzene (Surr) a260 97 % 04/07/1555
aaa-Trifluorctcluene {Surr.} 8020 112 % 04/06/1995
aaa-Trifluorctoluene (Surr.} WTPH-G 111 % 04/06/1995
o-Terphenyl {3urr.) WIPH-D B1 & 04/10/1995

04/11/1995
Job No.:

Page: 16

FLRG

95.00563




CONT

Time 0il Company

UALITY CONTROL REPORT
ING CALIBRATION VERIFICATION

2737 W. Commodore Way

Seattle, WA 981%9-12

33

Contact: Scott Sloan

Project: Time 0il -

Analyte

HALOGENATED ORGANICS GC/HS (W)
Trichloroethene
BTEX (¥)
Benzene
Toluene
WTPH-GAS (W)
TPH-Gas
WTPH-Diesal (W)
Diesel
WTPH-Diesel (W)
Diesel
WIPH-Diesel (W)
Diesel
WLEH-Diesel (W)
Diessl
WTPH-Dienel {H)
Diesel
WTPH-Diesel {W)
Diesel
WLPH-Dieael (W)
Diesel
'WTPH-Diesel (W)
Diepel

Richland

ccv

True

Concentration

50

20
20

700

T54

794

794

794

794

794

T4

754

¢cV - Continuing Calibration Verification

Date: 04/11/1995

NET Job Number: 95.00963

Concentration

Found

51.2

20.7
20.4

667

856

851

835

az2s

ebe

851

ass

829

Percent

Recovery

102.4

103.5
102.0

55.3

107.8

107.2

112.7

104.4

107.8

107.2

112.7

104 .4

Date

Analyzed

04/07/1995

04/06/1995
04/06/1995

04/08/1995

04/10/1995

04/10/1995

04/10/1995

04/10/1995

04/10/1995

04/10/1995

04/10/1995

04/10/1995

Note: Recovexry limite for 8240, 8260, 8270, 8010, 8020, 624, 625 specified in method.
Gasoline, Diesel, 418.1, 418.1M limits €0-120%. Metals recovery limits 80-120%.




UALITY CO OL REPORT
LABORATORY CONTROL ST ARD

Time Oil Company Date: 04/11/1995
2737 W. Commodore Way
Seattle, WA 981995-1233 NET Job Number: 95.00963

Contact: Scott Sloan
Project: Time 0il - Richland

LCS
True Concentration LCS Data
hnalyte Concentration  Found % Recovexy Analyzed
HALOGHRNATED ORGANICS GC/MS (W)
Trichloxoathene 50 48.9 97.8 04/07/1995
BTEX (W)
Benzene 12.7 12.9 101.6 04/06/1995
Toluene 28.4 40.0 104.2 04/06/198%
BTBX (W)
Benzene 12.7 12.9 101.6 04/06/1995
Toluene 38.4 29.5 182.9 04/06/1995
WIPH-GAS (W) '
TPH-Gae as0 REL] 114.0 04/06/1995
WIPH-GAS (W)
TPH-Gas asQ 280 108,86 04/06/1995
WIPH-Diesel (W)
Diesal 2,480 2,960 119.4 04/04/1995
WIPH-Diesel (W)
Diesel 2,480 2,330 94._0 04/04/1995

LCS - Laboratory Control Standard

Note: Recovery limits for fuela 80-120%. 8010, 8020, 8240, B260, B270, 624, 625 epecified in method.
Recovexry limite foxr metals analyses 80-120%. 418.1 limits are 390-140%.




UALITY CONTROL REPORT
MATRS( QII’JIKE/MATR_[X SPIKE DUPLICATE

Time 0il Company Date: 04/11/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 Job Number: 95.00963

Contact: Scott Sloan
Project: Time 0il - Richland

Matrix MSD

Spike Sample Spike Percent MsD spike Parcent M3 /MSD
Analyte Result  Repult amount Units Recovery Result Amount Unite Recovery  RED
HALOGENATED ORGANICS GC/MS
Trichloroethene 53 KD 50 ug/L 106.0 52 50 ug/L 104.0 1.9
BTEX (H)}
Benzene 1277 6.7 1270 ug/L 100.0 1303 1270 ug/L 102.1 2.1

Toluene ’ ig448 2.9 3840 ug/L 100.1 3991 3840 ug/L 103.9 3.7

NOTH: Matrix Spike Samples may not be pamples from this job.

HS = Matrix Spike

MSD = Matrxix Splke Duplicate

RED = Relative Percent Difference
dil.= Dilukted Out




QUALITY CONTROL REPORT
BLANKS

Time 0il Company

2737 W. Commodore Way
Seattle, WA 98199-1233

Contact: Scott Sloan

Project: Time 0il -
Location: 12-1238

Analyte

HALOGENATED ORGANICS GC/MS (W)
Trichlorcethene
Tetrachloroathene
1,2-DCA-d4 (Surr.}
Toluena-dg (Surr}
Bromofluorobenzene {Surr}
BTBX (W)

Benzens

Toluene

Ethylbenzene

Xylenes
aaa-Trifluorotoluense {Surr.)

"WIPH-GAS (W)

TPH-Gas
aaa-Trifluorotcluene (Surr.)

 WIPH-Diesel (W)

Diesel

©o-Terphenyl (Surr.)
ﬂTPH-Dieael (W)
Diesel

o-Terphenyl {Surr.)
WIPH-Diesel {W)
Dieasl

o-Texphenyl (Surr.)

Advieory Control bimits for Blanka:

Richland
Blank
Analysies HDL
D 1.0
D 1.
100

100

99

ND 0.5
D 0.5

D 0.5

D 0.5
101 -

" ND 50
100 -
D 250
75 -
ND 50
87
ND 250
74 -

Units

ug/L

ug /L

ug/L
uyg /L
uyg/L
ug/L:

ug/hL

ug/L:

ug/L

ug/L

Date: 04/11/1995

NET Job Number: 95.009563

Date
Analyzed

04/07/1995
04/07/1995
04/07/1995
04/07/1995
04/07/1995

04/06/1995
04/06/1995
04/06/1995
04/06/1995
04/06/1995

04/06/1995
04/06 /1995

04/10/1995
04/10/1995

04/04/1995
04/04/1995

04/10/1995
04/10/1995

Metals/Wet Chemistry/ Conventionals/GC ~ all compounds should be less than the Reporting Limit.
GC/HS - Semi-Volatiles - all compounde should be less than the Reporting Limit except Foxr phthalates which should
be leos than 5 times the reporting limit.




QUALITY CONTROL REPORT
DUPLICATES

Time 0il Company Date: 04/11/1995
2737 W. Commodore Way
Seattle, WA 981995-1233 Job Number: 95,00963

Contact: Scott Sloan
Project: Time 0il - Richland

Original Duplicate Date
Analyte Analysis Analysis Units  RED Analyzed Flag
WIPH-Diegel (W) .
Diesel 270 310 ug/L 13.8 03/30/1995 Bl
WIPH-Diasel (W)
Dieasel 1,500 1,400 ug/L 6.9 03 /3071995
WIPH-Diesel (W)
Diesel ND ND ug/L 04/10/1995
WIFH-Diesel (W) N
Diesel | HD ND ug/L 04/04/1995

NOTE: Duplicates may not be samples from this job.

RPD - Relative Percent Difference




Bl

MR

SR

Explanation of Data Flags

This sample does not have a typical gasoline patternm.

Thie eample doee not have a typical diesel pattein.

The
The
The
The
The

The

The

blank exhikited a

panple appears to

gample appears to

sample appears to

sample appeaxs to

positive result greater than the reporting limit for thie compound.
contain a lightexr hydrocarbon than gasoline.

extend to a heavier hydrocarbon range than gasoline.

extend to a lighter hydrocarbon range than diesel.

extend to a heavier hydrocarbon range than diesael.

positive result for gasoline is due to single component comtamination.

gasoline eluticn pattern for the sample is not typical.

oil pattern for thie sample is not typical.

reault for this compound is an estimated concentration.

LCE recovery exceeded control limite. See the LCS page of thio report.

MS and/or MSD percent recovery exceeds control limita.

The MS/HSD RPD is greater than 20%. The sample was re-extracted and re-analyzed with similar resulte. This ias dus

to a matrix Interference, likely a non-homogeneity of the sample.

A post digestion spike was analyzed, and recoveries are within control limits.

Detection limite elevated due toe sample matrix.

The duplicate RPD wae greater than 20%. The sample was re-extracted and re-analyzed with eimilar results. Thie

indicates a watrix interference in the eample, likely a non-homogenelty of the sample.

Surrogate recovery outside control limite. See the eurrogate page of the xeport.

The duplicate RPD was greater than 20%. Due to inesufficient sample, re-analyeis wae not poseible.

Sample wae analyzed outeide recommended holding-timea.
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APPENDIX E

& AGRA
Earth & Environmental




TQCEAN

..

LROGIT

D NATIONAL
8 ENVIRONMENTAL
Bo TESTING, INC.

Porlland Divislon

17400 SW Upper Boones Ferry Rd.
Suile #260

Portland, OR 97224

Tel: (503) 624-5449
Fax: (503} 639-6689

Scott Sloan

Time 0il Company
2737 W. Commodore Way
Seattle, WA 98199-1233

Time 0il - Richland JP

Project:
5-~1238-2

Location:

Sample analysis

been

in support of the project referenced above
completed and results are presented on the following pages.

Date: 04/26/1995
NET Account No.: 60277
NET Job Number: 95.01083

has

Should you have guestions regarding procedures or results, please
feel welcome to contact Client Services.

Sample Hatrix
Rumber sample Description Type
38623 aW-1 (47/19/95) GROUND WATER
38624 RW-1 (4/19/95) GROUND WATER
38628 MW-4 (4/19/95) GROURD WATER
38626 MK-7 (4/18/95) GROURD WATER
IB627 SW-1 (4/2¢/95) GROUND WATER
38628 RW-1 (4/2¢/95) GROUND WATER
38629 MW-4 (4/20/95) GROUND WATER
38630 MW-7 (d4/20/85) GROURD WATER
38631 NW-TVT (4/20/95) GROUND WATER
38640 HW-4 {4/2¢/95) TOTAL GROUND WATER

Approved by:

Y ik

Marty French

NET,

INC. Division Manager

Date Date

Taken Recelved
04/19 /199 04/21/1995
04/19/19%5 04/21/1995
04/18/1995 04721719588
o4/1%/1995 0472171998
04/20/199% 04 /21 /1995
04/20/1985 04/21/1995
04/20/1995 04/21/1995
04 /20 /1995 04/21/1995
04/20/199s 04/21/1995
04/20/1995 04/21 1955




Scott Sloan

ANALYTICAL REPORT

Time 0il Company
2737 W. - Commodore Way

Seattle, WA

Project Name:
Date Received:

Sample Number

98199-1233

sample Description

38623 SW-1 (4/15/95)
PARAMETERS METHODS3
ICP/AA Digestion - Water IcP
Arsenic Diss, ICP 6010
Ccalcium, diss ICP &£010
Chromium, dies. ICP 6010
Iron, diss. ICP 6010
Lead, Dissclved, ICP 6010
Hagnegium, dies. ICP €010
Hanganese, diss. ICP 6010
Einec, diea. ICP 6010
BTEX (W)

Dilution Hactor

Benkens 8020
Toluene 8020
Ethylhenzene 8020
Xyleneo 8020
WIPH-GAS (W)

pilution Pactor

TPH-Gae WIPH-G

Sample Kuumber

sample Description

3e624 RW-1 (4/19/98)
PRARAMETERS METHODS
ICP/RA Digestion - Water Ice
Arsenic Dies, ICP 6010
calcium, diss ICP 6010
chromium, diss. ICP 6010
Iron, diss. ICP 6010
Lead, Diesolved, ICP &010
Kagnesium, diss. ICP 6010
Manganese, diss. ICP 5010
Zinec, diss. ICP 6010

Time 0il
04/21/1995

- Richland JP

RESULTS REPORT LINIT
ND 0.005
51 0.05
ND 0.005
0.012 0.01
ND 0.0056
15 0.05
0.240 70.005
0.024 0.005
i -

HD 0.5
HD 0.5
HD 0.5
NB 0.5

1 -

ND 50
RESULTS REPORT LIMIT
ND 0.005
s5 0.05
ND 0.00S8
0.089 0.01
HD 0.005
20 Q.05
,0.560 0,005
¢.050 o.0¢05

<

04/26/1995
Job No.: 95.01089
Page: 2
UNITS DATB_ANALYZED FLAG
04 /25 /1995
mg fL 04/26/1995
mg /L 04/26 /1995
wg /L 04/26/1995
wg /L 04/26/1995
ug/L 04/26/1955
ug/L 04/26/1995
wg/L 04/26/199%5
ng/L 04/26/1995
0472171995
ug/L 04/21/1995
ug/L 04/21/1995
ug/L 04/21/1995
ug/L 04/21/1995
o4 /2171995
ug/L 04/21/1995
UNITS DATE ANALYZED FLAG
04/25/1995
wg /L 0472671995
ug/L 04/26/199%
ug/L 04/26/1995
wg /L 04/26/1995
ug/L 04/26/1955
mg/L 04/26/1995
ng/L 04/26/1995
ng /L 04/26/1995

A sample result of ND indicates the parameter was Mot Detected at the reporting limit.




Scott Slean

ANALYTICAL REPORT

Time 0il Company
2737 W. Commodore Way

Seattle,

Project Name:
Date Received:

Sawple Humber
8624

PARMMETERS

BTEKX (W}
Dilution Factor
Henzene

Toluana
Ethylbenzene
Xylenea
WTEH-GAS (W)
pilution Factor
TPH-Gase

Sample Number
368625

PARAMETERS

WA 98199-1233

Time 0il
04/21/1995

Sample Description

RW-1 (4/19/95)

- Richland JP

fample Description

MH-4 (4/19/35)

ICP/AA Digeastion - Water

Avaenic, ICP

calcium, ICP
Chromium, ICP
Iron, ICP
Lead, ICP
Nagnesium, ICP
Manganese, ICP
Zinec, ICP
BTEX (W)
Dilution Pactor
Benzene
Toluene
Ethylbenzene
Xylenes

WIPH-GAS (W)
pilution PRactor
TPH-Gas

HETHODS RESULTS
25
8020 55
8020 a6
8020 760
8020 4100
25
WIPH-G 38000
METHODS RESULTS
ICP ==
6010 ND
60140 64
6010 ND
6010 3.20
6010 ND
6010 26
6010 0.550
€010 0.014
10
8020 22
8020 13
2020 130
2020 320
i0
WIPH-G 7600

REPORT LIMIT

10
10
10
10

1,200

REPORT LIMIT

0.005
0.05
0.005
0.0l
0.005
0.05
0.005
0.005

W o n o;m

04/26/1995
Job No.:

Page: 3

95.01089

UNLTS DATE AMALYZED FLAG
04/21/1995%
ug/L 04/21/1995%
ug/L 04/21/1995
ug/L 04/21/1995
ug/L 04/21/1995
04/21/1995
ug/L 04/21/1995
UNITS DATE ANALYZED FLAG
04/25/1995
% A 04/26/1995
ug/L 04/26/199%
wg/L 04/26/1995
g /L 04/26/1995
uy/L 04/26f1995
wg /L 04/26/1995
wg /L 04f26f1995
wg/L 04/26/199%
04/21/198%
ug/L 04/21/1995
ug/L 04/21/1995
ug/L 04/21/1998
ug/L 04/21/1995
04/21/1995
ug/L 04/21/199%

A sample result of KD indicates the parameter wae Not Detected at the reporting limit.




Scott Sloan 04/26/1995

Time 0il Company Job No.: 95.01089

2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 4

Project Name: Time Oil - Richland JP

Date Received: 04/21/1995
Sawpla Humber Sawple Pescription
39626 HW-7 (4/19/95)
PARRMETERS HETHODS REBULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
ICP/AR Dig?ation - Water Icp - 04/25/1995
Aveenic Dies, ICP 5010 D 0.005 mg/L 04/26 /1995
calcium, diss ICP 6010 54 0,05 wg/L 04/26 /1995
Chromium, diss. ICP €010 ND 0.005 mg /L 04/26 /1995
Iron, diss. ICP 6010 0.098 0.01 ug /L 04/26/199s
Lesnd, Diooolved, ICP €010 HD 0.005 mg /L 04/26/199%
Nagnesium, diss. ICP 6010 18 0.05 wg /L 04/26/1995
Hanganeee, disas. ICP €010 0.880 0.005 wg /L 04/26/1995
ginc, dies. ICP 6010 0.027 0.005 wg/L 04/26/1995
BTEX (W}
pilution Factor 10 . 04/21/1935
Banzens 84020 11 5. ug/L 04/21/1995
Toluene ao20 6590 5. ug /L 04/21/1995
Bthylbenzene 8020 1900 s. ug/L 0472171995
Xylenes 8020 8100 5. ug/L 04/21/1995 g
WIPH-GAS (W)
pilutien Factor 10 - 04/21/1995
TPH-Gas WIPH-G 37000 500 ug/L 04/21/1995
Sample Number Sawple Description
38627 8W-1 (4/20/95)
PARAMETERS MBTHODS RESULTS REPORT LIMIT UNITS DATE _ANALYZED PLAG
ICP/AR Digestion - Water ICcp - 04/25/1995
Areenic Dise, ICP 6010 KD 0.005 ng /L 047261995
calcium, diss ICP 6010 66 0.05 wg /L 04/26/1995
chromium, diea. ICP 6010 ND 0.005 wg/L 04/26/1995
Iron, dies. ICP 6010 0.013 0.01 mg /L 04/26/1935
Lead, Diesolved, ICP 6010 HD 0.005 wg/L 04/26/1995
Magmesium, dise. ICP 6010 24 .05 oy /L 04/26/1995
Manganese, dieas., ICP €010 0.440 0.005 wg/L 04 f26/15955
Zine, dise. ICP 6010 0.024 0.00% wg/L 04/26/19595

A semple repult of ND indicatee the parameter waa Not petected at the reporting limit.

e

ANALYTICAL REPORT




ANALYTICAL REPORT

Scott Sloan 04/26/1995

Time 0il Company Job No.: 95.01089
2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 5

Project Name: Time 0il - Richland JP

Date Received: 04/21/1995

sample Humbexr Sample Description

38627 sW-1 (4/20/95)

PARRMETERS MBTHODS RBSULTS REPORT LIHIT ONLTS DATE AMATLYZED FLAG
BTEX (W)

Dilution Factor 1 04/21/1995
Benzene ' 8020 ND 0.5 ug/L 04/21/1595
Toluane 8020 ¥D 0.5 ug/L 04/21/199%
Ethylbenzene 8020 4.7 0.5 ug/L 04/21/1995
Xylenes 8020 25 6.5 ug/hL 04/21/1995
WTPH-GAS (W)

Dllution Factor 1 - 04/21 /1995
TPH-Gas WTBH-G 580 50 ug/L 04/21 /1995
Sample MNumber Sample Description

3a628 RW-1 {4/20/95)

PARANETERS MBTHODS RBSULTS RBEORT LIMIT UNITS DATE AMALYEZED PLAG
ICP/AR Digestion - Water ICP e 04/25/1995
Arasnic Diss, ICP 6010 RD , 0.005 oy /L 04/26/1995
Calcium, diss ICP 6010 46 0.05 wg /L 04/26/1995
Chromium, dies. ICP 6010 ND 0.005 og /L 04/26/1995
Iron, diss. ICP 6010 0.019 0.01 ng/L 04/26/1995
Lead, Dissolved, ICP €010 0.008 0.005 ng/L 04/26/1995
Magnesium, dies. ICP 6010 18 0.05 . rg/L 04/26/1995
Manganese, diee. ICP 6010 0.460 0.005 ug/L 04/26/1995
¢ine, dies. ICP €010 0.046 0.005 wg/L 04/26/1995
BTEX (W) ‘

Dilutfon Pactor 10 - 04/21/1955
Benzene 8020 59 5. ug/L 04/21/1995
Toluene 8020 43 5. ug/L 04/21/1995
Bthylbenzene 6020 430 5. ug /L 04/21/1995
Xylenes 2020 1400 ‘5. ug/L 04/21/1995
WTPH-GAS (W)

pilution Factor 10 - 04/21/1995
TPH-Gaa WIPH-G 24000 500 ug/L 04/21/195%

A sample result of ND indicates the parameter was Not Detected at the reporting liwmit.




Scott Sloan

Time 0il Company

ANALYTICAL REPORT

2737 W. Commodore Way

Seattle,

Project Name:
Date Received:

Sample Number

38629 MH-4 (4/20/95)

PARAMBTERS METHCODS RBSULTS REPORT LIMIT
ICPSAR D:I.g__eat.ion - Water IcP -

Arsenic Dies, ICP €010 ND 0.00S
calcium, dies ICP 6010 46 0.0S
Chrowium, dises. ICP 6010 ND 0.005
Iron, dies. ICP €010 0.020 0.01
Lead, Dissolved, ICP 6010 MD 0.005
Nagneaium, diss. ICP 6010 16 0.05
Hanganess, diss. ICP 6010 0.280 ©0.005
Zinc, dies. ICP 6010 0.026 0.005
BTEX (W)

Dilution PRactoxr 10 -
Benzene a020 37 5.
Toluense 8020 33 s.
Bthylbenzanae 8020 3150 5.
Xylenes 8020 1300 5.
HTPH-GAS (W)

Dilution Factor 10 -
TPH-Gae WIPH-G 21000 500
Sample Number Sample Deacription

38630 MH-7 (&/20/95)

PARAMETERS METHODS RESULTS REPORT LIMIT
ICP/AA Digestion - Hatex ice -

Araenic Diee, ICP 6010 ND ¢.005
Calcium, diss ICP €010 53 .08
Chromiuvm, disse. ICP 6010 HD 0.005
Irvon, dies. ICP €010 0.030 0.01
Lead, Dissolved, ICP 60310 KD 0.008
Magnesium, disa. ICP 6010 17 0.0S
Manganeee, diss. ICP £010 0.880 0.005
Zine, dies. 1ICP €010 0.028 0.005

WA 98199-1233

Time 0il

- Richland JP

04/21/1995

Sample Deacription

04/26/1995
Job No.: 95.01085
Page: 6
UNLITS DATE AMALYZED BLAG
04/25/1995
wg /1 04/26/1995
wg/L 04/26/1995
wg/L 04/26/1995
wg/L 04 /26/1995
ey /L 04/26/1995
oy /L 04/26/1995
g /I 04/26/1995
mg /L 04/26/1995
04/21 /1995
ug/L 04/21 /1995
ug/L 04/21 /1995
ug/L 04/21/1995
ug/L 04/21/1998
04/21/1995
ug/L 04/21/1995
UNITS DATE ANALYZED PLAG
04/25/1995
mg /L 04/26/1995
wg/ 04/26/1995
ug/L 04/26 /1995
wg /L 04/26/199S
oy /L 04/26/1995
ng/L 04/26/1995
mg /L 04/26/1995
mg /L 04/26/1995

o~

A sample reault of ND indicates the parameter was Not Detected at the reporting limit.




ANALYTICAL REPORT

Scott Sloan ‘ ' 04/26/1995

Time 0il Company Job No.: 95.01089
2737 W. Commodore Way

Seattle, WA 98199-1233 Page: 7

Project Name: Time O0il - Richland JP

Date Received: 04/21/1995

Sample Humber Sample Description

38630 KW-7 (4/20/95)

P BTHERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED BLAG
BTEX (W)

pilution Pactor 10 - 0d4/21/15955
Benzene ag20 96 5. ug/u 04/21/1555
Toluena 8020 €60 5. uy /L 04/21/1995
Bthylbenzene 8020 1800 5. uy/L 04/21/1995
Xylenes 8020 7900 5. ug/L 04/21/1995
NTPH-GAS (W)

pilution Factor 10 - 04/21/1995
TEH-Gae WTPH-G 36000 500 ug/L 04/21/1995
Sample Humber Sample Description

38631 "HW-7VT (4/20/35)

PARANETERS METHODS RESULTS REPORT LIMIT UNITS DATE RNALYZED PLAG
BTEX (W) =

pilution Pactor 10 - 04/21/1995%
Benzene 2020 €4 5. ug/L 04/21/19%5%
Toluene 8020 550 5. ug/L 04/21/1995
Bthylbenzene a02Q 1300 5. ug/L 04/21/1995
Xylenen 8020 7500 5. ug/L 04/21/1995
WIPH-GAS (W}

pilution Factor 10 - 04/21/1995
TPH-Gae WIPH-G 33000 500 ug/L 04/21/1995
Bample Mumber Sample Description

38640 HW-4 (4/20/95) TOTAL

PARAMETERS HETHODS RESULTS REPORT LIWIT UNITS DATE ANALYZED FLAG
ICP/AR Digestion - Hater Ice - 04/25/1995
Areenic, ICP 6010 ND 0.005 wg /I 04/25/1595
calcivm, ICP 6010 44 0.05 wg /L 04/25 /1995
chromium, ICP 6010 ND 0.005 wg /I 04/25/1955

A sample reeult of KD indicates the parameter wae Not petected at the reporting liwit.




Scott Sloan

ANALYTICAL REPORT

04/26/1995
Job No.: 95.01089

Time 0il Company
2737 W. Commodore Way

Seattle,

Project Name:
Date Received:

Sample Number
38640

PARAMETERS
Iron, ICP
Lead, ICP
Hagnesium, ICP
Hanganeee, ICP
Zinc, ICP

WA 98199-1233

Sample Deacription
HW-4 {4/20/95} TOTAL

METHODS
€010
6010
6010
6010
6010

Time 0Oil
04/21/1995

RESULTS

0.150

15
0.280

Pageé 8

- Richland JP

REPORT LIMIT

Q.

01

0,008
0.05
0.
0.005

005

OUNITS DATE ANALYZED PLAG
ug/L 04/25/1995
ug/L 04/25/1995
ug /L 04/25/1995
wg /L 04/25/1995
wg /L 04/25/1995%

A eample result of ND indicates the parameter was Not Detected at the reporting limit.




SURROGATE REPORT

Scott Sloan 04/26/1995
Time 0il Company Job No.:
2737 W. Commodore Way
Seattle, WA 98199-1233 . Page: 9
Project Name: Time Qil - Richland JP
Date Received: 04/21/1995
SURROGATES HETHODS  RESULTS DATE ANALYZED FLAG
sample Humber .‘-Sample Deacription
18623 8sH-1 (4/19/95‘1
ua--l‘riflqomtoluene {Suxx.} 8020 104 ¥ 04/21/1995
aaa-Trifluorotoluens (Surr.) WIPH-G 98 v 04/21/1995
Sample Humber Sample Description
36624 RW-1 {4/19/95)
asn-Triflucrotoluene (Surr.} 8020 103 % 04/21/1998
aan-Trifluworotoluene {(Surr.} WIPH-G 98 % 0472171995
Sample Humber Sample Deascription
38625 HW-4 (4/13%/95)
ann-Trifluorotoluens (Surr.) 8020 102 % 04/21/1995
ana-Trifluorotoluens {(Surr.) WIPH-G 97 % 04/21/199%
Bample Wumber Sample Depscription
38626 MH-7 (4/19/95)
aaa-Trifluorotoluene {Surr.) 8020 118 ¥ 04/21/1995
ana-Trifluorotoluene {Surr.) WIPH-G 109 % 0472171998
Sample Humber Sample Description
38627 SH-1 {4/20/95)
aaa-Trifluorotoluene {Surr.} 8020 102 % 04/21/1995
aaa-Trifluorotoluens (Surr.} WIPH-G 96 % 04/21/1995
Sample Number Sample Description
agsze RW-1 (4/20/95)
aaa-Trifluorctoluene {(Suxx.} 8020 102 v 042171995

aaa-Trifluorctoluene (Suxxr.) WIPH-G 95 % 04/21/1995

95.01089




SURROGATE REPORT

Scott Sloan 04/26/1995
Time 011 Company Job No.: 85.01089
2737 W. Commodore Way P
Seattle, WA 98199-1233 Page: 10 '
Project Name: Time 0il - Richland JP
Date Received: 04/21/1995

SURROGATES HETHODS RRBIULTS DATER ANALYZED FLAG

Bample MHumbexr Sample Descriptieon

318629 MH-4 {4/20/95) -

ua-’l‘rifll.}omtoluene {Surr.} 80620 57 % o4/21 /1995

aaa-Trifluorotoluene (Surr.) WIPH-G 104 % 04/21/1995

Sample Number Sample Deecription

38630 MwW-7 (4/20/95)

ann-Trifluorotoluene (Surr.) 8020 96 % 04/21/1995

ann-Trifluorotoluens (Surr.) WIPH-G 109 % 04/21 /1995

Sample Number Sawple Description

38631 HU-7VT (4/20/9S)

ama-Trifluorotolusens (Burr.) 8020 120 % 04/21/1995

man-Trifluorotoluens {(Surr.) WIPH-G 103 ¥ 04/21/1995




~—

UALITY CONTROL REPORT
ONTII‘%IN CALIBRATION VERIFICATION

Time 0il Company Date: 04/26/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.01089

Contact: Scott Sloan
Project: Time 0il - Richland JP

cev

True Concentration Percent Date
Rnalyte Concentration Found - Recovery  Analyzed
Arsenic, ICP G.500 0.480 96.0 04/25/1995
Arsenic, ICP 0.500 0.490 98.0 04/26/1995
Calcium, ICP 25.0 24.0 96.0 04/25/1995
Ccalcium, ICP 25.0 24.0 96.0 04/26/1995
chromivm, diss. ICP 0.500 0.500 100.0 04/26/1595
Chromium, ICP 0.500 0.450 8.0 04/25/199%
Iron, dies. ICP G.500 0.520 104.0 04/26/1995
Iron, ICP 0,500 0.500 100.0 04/25/199%
Lead, Dissolved, ICP 0.500 0.500 100.0 04/26/1995
Lead, ICP 0.500 0.430 98.0 04/25/1995
Magneeium, ICP 25.0 25.0 100.0 04/25/1998
Magnesium, ICP 25,0 26,0 104.0 04/26/1995
Manganese, diss. ICP 0.500 0.500 100.0 04/26/1998
Manganegs, ICP 0.500 0.490 98,0 04/25/1995
Zine, ICP 0.500 ~ 0.500 100.0 04/25/199%
Zinc, ICP 0.500 0.500 100.0 04 /26/1995
BTEX {W)
Benzene 20 20.6 103.0 04/21/1995
Toluene 20 20.5 102.5 04/21/1995
WIPH-Ghs (W)
TPH-Gas 700 717 102.4 04/21/1995

CCV - Continuing Calibration Verification

Mote: Recovery limits for 8240, @260, 8270, 8010, 8020, 624, 625 opecified in mathod.

Gasoline, Diesel, 418.1, 418.1H limits B0-120%. Metals recovery limite 80-120%.




L

Time 0il Company
2737 W. Commodore Way

UALITY CO

ORATORY

Seattle, WA 958199-1233

Contact: Scott Sloan

Project: Time 0il - Richland JP

.Cs
True

Analyte Concentration  PFound
Arsenic, ICP 0.500 0.500
Arasenic, ICP 0.500 0.500
Arpenic Diss, ICP 0.500 0.45%0
calcium, ICP 5.00 4.80

Calcium, ICP 5.00 4.90

Calcium, diess ICP 5.00 4.90

chromivem, diss. ICP 0.S00 0.510
chromivm, diss. ICP 0.500 0.500
Chromium, ICP 0.500 0.5190
Iron, diss. ICP 2.00 2.10

Iron, dies, ICP 2.00 2.10

Iron, ICP 2.00 2.00

Lead, Dissolved, ICP 0.500 0.499
Lead, Plasolvad, ICP 0.50¢ 0.470
Lead, ICP 0.500 0.500
Magnesium, ICP 5.00 - 4.80

Hagnesium, ICP 5.00 5.00

Magnesium, dles. ICP 5.00 5.00

Manganeae, dies. ICP 6.500 ¢.500
Manganese, dies. ICP 0.500 0.500
Manganese, ICP 0.500 0.500
zinc, ICP 0.500 0.500
Zinc, ICP 0.500 0.500
2inc, diss. ICP 0.500 0.490
BTEX (W)

Benzene 12.7 13.2

Toluene 38.4 41.5

BTEX (W)

Benzens 12.7 13.1

Toluene 38.4 41.1

LCS - Laboratory Contxol Standard

Note: Recovery limits For fuele 80-120%.

OL REPORT
ONTROL STANDARD

Date:

NET Job Number:

Concentration LCS

% Recovery
100.0
100.0
58.0
96.0
98.0
88.0
i02.0
100.0
102.0
ios.o0
105.0
100.0
98.0
94.0
100.0
96.0
100,
100.
100.
100.
100.
100.0
100.0
98.0

o 0 o o o

103.9
108.%

103.1
107.0

04/26/1995
95.01089

Date
Analyzed
04/25/1995
04/25/1995
04/26/1995
04/25/1995
04/25/1995
04/26/1985
04/25/1995
04/26/1995
04/25/199%
04/25/1998
04/26/1995
04/25/1995
04/25/1998
04/26/1995
04/25/1998
04/25/1998%
04/25/1998
04/26/1935
04/25/1995
04/26/1995
04/25/199%
04/25/199%
04/25/1998
04 /26 /1995

04/21/1995
04/21/1995

04/21 /1998
04/21 /1995

golo, 0020, 8240, B260, 8270, 624, 625 specified in methed.

Recovery limits for metals analyses 80-120%. 418.1 limits are 50-140%,




UAL CO OL REPORT
LAQBORH%RY ONTROL STANDARD

Time 0il Company Date: 04/26/1995
2737 W. Commodore Way
Seattle, WA 98199-12233 NET Job Number: 95.01089

Contact: Scott Sloan
Project: Time 0Oil - Richland JP

LCS

True Concentxation LCS Date
Analyte Concentration Found . % Recovery Analyzed
WTPH-GAS (W)
TPH-Gas 350 360 102.9 04/21/199s
WTPH-GAS (W)
TPH-Gag a50 3Isg 100.0 04/21/1995

LCS - Laboratory Control Standard

Mote: Recovery limits for fuels 80-120%. 80106, 8020, a240, B260, 8270, €24, 625 specified in methed.
Recovery limits for metals analyses 80-120%. 418.1 limits are 50-140%.




MATRIX SP1

Time 0il Company
2737 W. Commodore Way
WA 98199-1233

Seattle,

Contact:

Project:

Matrix
spike

Analyte Result
Arwanic, ICP 0.510
Areenic, ICP 0.520
Arsenic, ICP 0.530
Arsenic, ICP 0.500
Arsenic Dise, ICP 0.500
Areenic Diss, ICP 0.510
Caloium, ICP 15
Calcium, ICP Dil.
Calcium, ICP pit.
Calcium, ICP 6.60
Calcium, dies ICP Dil.
Calcium, diss ICP 22.6
Chromium, dise. ICP 0.500
Chrowmium, dise. ICP 0,510
Chromium, dies. ICP 0.490
Chromivym, dies. ICP 0.490
Chromium, ICP 0.520
Chromium, ICP 0.510
Iron, dies. ICP bil.
Iron, dies. ICP 2.20
Iyon, diss. ICP Dil.
Iron, diss. ICP 2.50

ROTB:

N8 =«
HSD =
RPD =
dil.=

Scott Sloan
Time Q0il - Richland JP

Sample
Result

R B

as
0,150
11
0.470

spike
Amount Units

RT

TY CONTROL RE
KJE@M%&FRIX[SP K

L DUPLICATE

Date: 04/26/1995

Job Number: 95.01089

HSD
Recovery Result

Paxrcant

0.500 wg/L 102.0 0.510
0.500 wg/L 104.0 0.520
0.500 wmg/L 106.0 0.540
0.500 wg/L 100.0 0.500
0.500 wg/L 100.0 0,510
0.500 wg/L 102.0 0.510
5.00 wg/L 100.0 15
§.00 ug/L Dil.
5.00 ug/L Dil.
5,00 ng/L 98.0 .70
5.00 ng/L Dil.
5.00 mg /L 104.0 22.4
0.500 wg/L 100.0 0.500
0.500 wg/L 102.0 0.510
0.500 wg/L 96.2 0.450
¢.800 wg/L 98.0 0.490
0.500 wmg/L 104.0 0.510
0.500 mwg/L 102.0 0.510
2.00 mg/L pil.
2.00 mg /L 102.5 2.20
2.00 wg /L Dil.
2.00 og/L 101.5 2.50

Matrix Spike Samples may not be samplea fxom this job.

Matrix Spike

Matrix Spike Duplicate
Relative Percent Difference
Diluted out

MsD
Spike Percent
Amount Units Recovery
0.500 wmg/L 102.0
0.500 wg/L 104.0
0,500 wg/L 108.0
6.500 wg/L 100.0
0.500 wg/L 102.0
0.500 wg/L 102.0
5.00 wg/L 100.0
65.00 mg/L
5.00 mg/L
5.00 wg /L 100.0
5.00 wg/L
5.00 uwg/L 100.0
0.500 1wg/L 100.0
0.500 wg/L 102.0
0.500 1wg/L 96.2
0.500 wmg/L 98.0
0.500 wg/L 102.0
0.500 mg/L 102.0
2.00 wg/L
2.00 wg/L 102.5
2.00 wy /L
2.00 ng/L 101.5

WS /MSD
RED




Time 0il Company
2737 W. Commodore Way

Seattle, WA 98199-1233

Contact:
Project:

Analyte

Ixon, ICP
iron, ICP

Laad, Dissolved,
Lead, Dissolved,
Lead, Dissolved,
Lead, Dissclved,

Lead, ICP
Lead, ICP
Hagnesaium,
Magnesium,
Hagnesium,
Hagnealum,
Nagneaium,
Nagnesiunm,
Hanganese,
NManganese,
Manganese,
Hanganeas,
Manganesds,
Hanganese,
Zinc, ICP
Zinc, ICP

ICP
ICP
Iice
Ice
dids.
dies.
dies.
disa.
disa.
diea.
Ice
Ice

Icp
Icep
Icp
ICP

Ice
ICce
Ice
Ice
ICP
Ice

MATRIX SPKE /M

Scott Sloan

Time Oil -
Hatrix
splke Sauple
Result Result
2.40 6.380
2.20 0.150
0.4980 RD
2.30 1.80
0.470 KD
0.470 HD
0.450 HD
0.500 0.007
a.10 3.10
20 16
9.90 5.10
5.60 0.69
20.4 16.3
a.60 3.80
1.40 0.930
0.510 0.007
1.50 1.00
0.500 0.025
0.520 0.014
0.790 0.280
0.510 KD
0.860 0.360

Spike
Amount Unitse

2.00 wg /L
2.00 wg /L
0.500 wg/L
0.500 mg/L
0,500 wg/L
0.500 ng /L
0.500 wg/L
0.500 wg/L
5,00 ng/L
5,00 wg/L
5.00 ug /L
5.00 ug/L
5.00 ug /L
5.00 ug /L
0.500 wg/L
0.500 wg/L
0.500 wg/L
0.500 ng/L
0.500 wg/L
0.500 wg/L
0.500 wg/L
0.500 wg/L

NTROL RE

TRIX SP

P

K

ORT
& DUPLICATE

Date: 04/26/1995

Job Number: 95.01089

Richland JP

Paxcent MsSD
Recovery Reault

101.0 2.50
102.5 2.20
96.0 0.490
100.0 2.30
94.0 0.460
94.0 0.460
‘98.0 0.490
98.6 0.500
100.0 8.00
100.0 20
96.0 s.80
98.2 5.70
32.0 20.9
96.0 8.60
s4.0 1.40
100.6 0.510
100.0 1.50
95,0 0.510
101.2 0.520
102.0 0.780
102.0 0.510
100.0 0.850

NOTE: Matrix Spike Samples way not be samples from this job.

HS = Matrix Spike

MSD = Hatrix Spike Duplicate
RPD = Relative Percent Difference
dil.= Diluted Cut

¥5D
Spike Percent
Amount Units Recovery

2.00 mg/L 106.0
2.00 mg/L 102.5
0.500 mg/L 98.0
0.500 mg/L 100.0
0.500 mwg/L 92,
0.500 wg/L 92.
0.500 mg/L 98,
0.500 mg/L 98.
5.00 mg/L 98,
5.00 mg/L 100.0
5.00 mg /L 94.0
5.00 mg /L 100.2
§.00 ug/L 92.0
5.00 mg/L 96.0
0.500 mg /L 94.0
0.500 wg/L 100.6
0.500 mg/L 100.0
0.500 mg/L 97.0
0.500 mg/L 101.2
0.500 mg/L 100.0
0.500 mg/L 102.0
0.500 wg/L 98.0

o a o 8

MS/MSD
RPD

H O O KN N O N OB

LU - ]
. e
= O v O O N N O = O @O

=
.
w0

11.5

H Q9 N ONM O G O O
w o o © B o o o o




UALITY CONTROL REPORT
MATR& gIJ’iKE/ MRTRIX SPIKE DUPLICATE

Time Oil Cohpany Date: 04/26/1995
2737 W. Commodore Way
Seattle, WA 98199-1233

Job Number: 95.01089

Contact: Scott Sloan
Project: Time 0il ~ Richland JP

Hatrix - MsD
spike Sample  Spike Percent HSD spike Percent
Analyte Result Result Amount Unite Recovery Result HAmount Units Recovery
Zine, ICP Dpil. 7.60 0.500 wg/L pil. 0.500 wg/L
Zina, ICP 0.720 0.016 0.500 mg /L 140.8 Q.730 0.500 wg /L 142.8
Zinc, diss. ICP 0.730 ¢.300 ¢.500 mg /L $8.0 -0.790 0.500 mg /L 98.0
Zine, diss. ICP 3.6390 0,170 0.500 wg /L 104.0 0.680 0.500 g /L 102.0
BTEX (W}
Benzene 1287 ND 1270 ug/L 101.3 1329 1270 ug/L ic4.6
Toluane 3968 ND 3840 ug/L 103.3 4058 3840 ug/L 1056.7
NOTB: HMatrix Spike Bamples may not be eamples from this job.
NS = Matrilx spike

H3D =
RED =
dil.=

Hatrix Spike Duplicate
Relative Percent Difference
Diluted Out

M5/¥SD
RED

H O M
-]

w
[ 3]




QUALITY CONTROL REPORT
- BLANKS

Time 0il Company Date: 04/26/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.01089

Contact: Scott Sloan
Project: Time 0il - Richland JP
Location: 5-1238-2

Date
HDL Units  Analyzed

g B
5t

Analyte

0.005 wg/L 04/25/1998%
0.005 ng /L 04/25/1995
0.00% ng/L 04/26/1995

Arseniec, ICP
Areenic, ICP
Aresnic Dies, ICP

Calcium, ICP 0.0% wg/L 04/25/1995
Calcium, ICP 0.05 wg/L 04/25/19985
Calcium, diss ICP 0.05 wg/L 04/26/1995

0.005 wg /L 04/25/1995
0.005 mg/L 04/26/1995
0.005 wq/L 04/25/1995

Chromium, dise. ICP
Chromium, diss. ICP
Chrowium, ICP

Iron, diss. ICP ¢.01 wg/L 04/25/1995
Iron, di=a. ICP 0.01 wg/L 04/26/1995
Iron, ICP 0.01 wg/L 0472571998

0.60S wg /L 04/25/1995
0.005 wg /L 04/26/1995
0.005 ug /L 04/25/1995%

Lead, Dissolved, ICP
Lead, Dissolved, ICP
Lead, ICP

Hagnesium, ICP 0.05 wg L 04/25/1995
Hagneeium, ICP 0.05 wg /L 04/25/1995
Kagneelum, dies. ICP 0.05 ug /L 04/26/1995

0.005 mg /L 04/25 /1995
0.005 wg /L 04/26/1995
0.005 wg /L 04/25/1995
0.005 mg /L 04/25/1995

Henganese, disa. ICP
Hanganeaa, diss. ICP
Manganese, ICP

3555355533653 83585635688305

Zine, ICP

Zine, ICP 0.005 mg /L 04/25/1995
Zine, dies. ICP 0.00S ng/L 04/26/1985
BTEX (W)

Benzene ND 0.5 ug/L 04/21/19885

Advisory Control Limits for Blanks:
Metalo/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit.
GC/HMS - Semi-Volatiles - all compounds should be less than the Reporting Limit except for phthalates which ahould

be less than 5 times the reporting limit.




QUALITY CONTROL REPORT
BLANKS

Time 0il Company Date: 04/26/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 : NET Job Number: 95.01089

Contact: Scott Sloan
Project: Time 0il - Richland JP
Location: 5-1238-2

Blank Date

Analyte Analysis HDL Unita Analyzed
Toluene ND 0.5 ug/L 04/21/1995
Ethylbenzene KD 0.5 ug/L 04/21/1995
Xylenes D 0.5 ug/L 04/21/199s
aaa-Trifluorotoluene {Surr.) 100 - % 04 /21 /1995
WIPH-GAS (W)

TEH-Gas N 50 ug/L 04/21/1935
man-Trifluorotoluene {(Surr.) 99 - £ 04/21/199%

Advieory Control Limits for Blanks:

Hetnle/Wot Chemistry/ Conventionala/GC - all compounde should be less than the Reporting Liwit.

GC/HS - Semi-Volatiles - all compounds should be lese than the Reporting Limit except for phthalates which sho
be less than 5 times the reporting limit.

uld




81

MR

SR

i’ Explanation of Data Flags

This sample does not have a typical gasoline pattexn.

Thie vample does not have a typical dlesel pattern.

The
The
The
'J;he
The
The
The
The
The

The

blank exhibited a poeitive result greater than the reporting limit for this ecompound.
sample appears to contain a lighter hydrocarbon than gaeoline.

sample appears to extend to a heavier hydrocarbon range than gasoline.

sample appears to extend to a lighter hydrocarbon range than diesel.

pample appears to extend to a heavier hydrocarbon range than diesel.

p;nnitive result for gasoline is due to single component comtamination.

gaeoline elution pattemn for the eample is not typical.

oil pattexn for thie sample is not typical.

result for thie compound ie an estimated concentration.

LS recovery exceeded control limits. See the ECS page of this report.

HS and/or MSD percent recovery exceeds“control limits.

Tha

HS/HMSD RPD is greater than 20%.

to = matrix interference, likely a non-homogeneity of the sample.

A post digestion spike was analyzed, and recoveries are within control limite.

petection limite elevated due to sample matrix.

The

duplicate RPD wae greater than 20%.

indicates a matrix interference in the sample, likely a non-homogeneity of the sample.

Surrogate recovery ocutaide control limits. See the surrogate page of the report.

The duplicate RPD wao greatexr than 20%. Due to insufficient sample, re-analysis was not possible.

Sample was analyzed outeide recommended holding times.

The sample was re-extracted and re-analyzed with similar results.

The sample was re-extracted and re-analyzed with eimilar reeults. This is due

This
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Time OH CO., Jackpot Foodmart 7
Richland, Washington -
Soil Vapor Extraction Feasibility Test

4/20/1995
' Site Characteristics:
Soil Type: Cobbles and Sand
Test Data:
Dist. to Dist. to
Extr. Well Max. Vac Extr, Well Max, Vac

Well Type Well # (feet) {in. H20) Well Type | Well# | ({feet) | (in. H20)
Extr. Well | Rw-1 0 ' Extr.Well | MW-7 | 0
Mon. Well MW-1 65 0.1 Mon. Well | MW-3 155 1]
Mon. Well Mw-2 124 0.06 Mon. Well| MW-4 115 o.M
Mon. Well MW-3 108 0.08 Mon. Well| MW-5 140 o
Mon. Well Mw-4 14 1.17 Mon. Well| MW-6 85 0.12
Mon. Well MW-5 90 0.1 Mon. Well| MW-8 115 0.06
Mon. Well VW-1 83 01 Mon. Well| MW.-9 228 0
Mon. Well MW-6 150 0.01 Mon, Well| MW-i0 213 0
Mon. Well MW-7 128 0.02
Mon. Well MW-8 168 0015
Mon, Well MW-9 190 0.03

SVE Test: Extraction Well, RwW-1

Extr. Well Extr, Well Extr. Well

Time |FlowRate|] Rw-1 RW-1 mw-t | omw2 | ovwa | Mwa | mwes | vwer | mws | mwer | Mws | Mwes
(min.) (cfm) | (in.H20) | OVM | (in. H20) | (in. H20) | ¢in. H20) [ (in. H20) | tin. H20) | (in. H20) ] . H20) | (in. H20) | (in. H20) | Gin. H20)
2 42 91.2 :

4 42 12 ]

15 o 0.11 0.06 0.08 1.1 0.1 0.1 0005 | o002 | 0015 | 003
20 oy 103 »

60 M 89 o T

65 A 0105 | 006 0.06 117 0.095 0.1 0005 | 0.01 0.01 0.03
115 o 65

120 4t 0.1 0.06 0.07 147 | o4 0.1 001 | 0015 | oo 0.03

Extraction Well, MW-7

Exir. Well Extr. Well  Extr. Well

Time Flow Rate Vac, Vac, MW-3 Mw-4 MW.-S MW-6 MW-8 MW-9 | MW-10

{minutes) (cfm) {in. H20) OVM (in. H20} | (in. H20) | (in. H20) { (in. H20} | (In. H20) | (in. H20) | {in. H20)

2 40 4.3 | .

5 40 3

10 40 1]

25 40 1.7 0 0.01 0 0.12 0.06 o 0

55 40 1.2

60 41 65 0 0.01 0 0.11 0.05 0 0
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Performance Analytical Inc.
Air Quality Laboratory

LABORATORY REPORT

AGRAE & E Date of Report: 05/24/95
Address: E 520 North Foothills Drive, Suite 600 Date Received: 04/26/95

Spokane, WA 99207 PAIl Project No: P95-8137
Contact: Mr, Bruce Williams Purchase Order:  Verbal

Client Project ID: Richiand Jackpot #S-1238-2

Six (6) Stainless Steel Summa Canisters labeled:

"ST-1" "ST-2" "VTRW-1A"
"VTRW-1B" "VTMW-7A" " TMW-7B"

The samples were received at the laboratory under chain of custody on April 26, 1995.
The samples were received intact. The dates of analysis are indicated on the attached

data sheets.
Speci Hydrocarbon Analysi

The samples were analyzed for Speciated Hydrocarbons using a gas chromatograph
equipped with a flame ionization detector. The analyses were performed using the
protocol outlined in the Technical Assistance Document for Sampling and Analysis of
Ozone Precursors, EPA 600/8-91-215, U.S. Environmental Protection Agency, Research
Triangle Park, NC, October, 1991.

The results of analyses are included on the attached data sheets.

Data Release Authorization: Reviewed and Approved:
Ku-Jih Ch Christopher Casteel
Principal Chemist ManagerofTechnicalOperations

20954 Osborne Street, Canoga Park, CA 91304 * Phone 818 709-1139 » Fax 818 709-2915
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Performance Analytical Inc.
Air Quality [aboratory

RESULTS OF ANALYSIS
PAGE 1 OF 3
Client AGRAE & E
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank
Test Code : Analysis For Ozone Precursors Date Sampled : N/A
Analyst : W. Hentor/K. Chen Date Received : N/A
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 250.0 (ml)
Pil= 0.0 Pfl1= 00
D.F.= 1.00
RESULT REPORTING
CAS # COMPOUND “ LIMIT
ppbC ppbC
00074-85-1 | Ethylene [ ND 10
00074-86-2 Acetylene " ND 10
00074-84-0 Ethane ND 10
00115-07-1 Propylene ND 10
00074-98-6 Propane ND 10
00074-99-7 Moethylacetylene ND 10
00075-28-5 Isobutane ND 10
00115-11-7 Isobutylene ND 10
00106-98-9 1-Butene ND 10
40106-99-0 1,3-Butadicne ND 10
00106-97-8 n-Butane ND 10
00624-64-6 trans-2-Butene ND 10
00463-82-1 2,2-Dimethylpropane ND 10
00107-00-6 Ethylacetylene ND 10
00590-18-1 cis-2-Butene ND 10
00078-784 Isopentane ND 10
00109-67-1 1-Pentene ND 10
00563-46-2 2-Methyl-1-butene ND 10
00109-66-0 n-Pentane ND 10
00078-79-5 Isoprene ND 10
00646-04-8 trans-2-Pentene ND 10
00627-20-3 cis-2-Pentene ND 10
00513-35-9 | 2-Methyl-2-butene — ND 10

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

20954 Osborne Street, Canoga Park, CA 91304 + Phone 818 709-1139 « Fax 818 709-2915

Verified by : {1

Date: 5] 22AS
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Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE2 OF3 ~
Client AGRAE & E
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank
Test Code :  Analysis For Ozone Precursors Date Sampled : N/A
Analyst : W, Henton/K. Chen Date Received : N/A
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 250.0 (ml)
Pil= 0.0 Pf1= 0.0
DF.= 100
RESULT |
CAS # COMPOUND v LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane I ND 10
00142-29-0 Cyclopentene ND 10
00691-37-2 4-Methyl-1-pentene ND 10
00287-92-3 Cyclopentane ND 10
00079-29-8 2,3-Dimethylbutane ND 10
00107-83-5 2-Methylpentane ND 10
00096-14-0 3-Methylpentane ND 10
00592-41-6 1-Hexene ND 10
00110-54-3 n-Hexane ND 10
04050-45-7 trans-2-Hexene ND 10
00625-27-4 2-Methyl-2-pentene ND 10
07688-21-3 ¢is-2-Hexene ND 10
00096-37-7 Methyleyclopentane ND 10
00071-43-2 Benzene ND 10
00110-82-7 Cyclohexane ND 10
00591-76-4 2-Methylhexane ND 10
00565-59-3 2,3-Dimethylpentane ND 10
00589-34-4 3-Methylhexane ND 10
00592-76-7 1-Heptene ND 10
00540-84-1 Isooctane ND 10
00142-82-5 n-Heptane ND 10
00108-87-2 Methylcyclohexane ND 10
00589-43-5 2,4-Dimgthylhexane ND 10
00565-75-3 g.3.4-Trimcthvlnentane ND 10
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : Y21
Date: 523105

20954 Osborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 « Fax 818 709-2915
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Performance Analytical Inc.
Aar Quality Laborarory

RESULTS OF ANALYSIS
PAGE3OF 3

Client : AGRAE&E

Client Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code :  Analysis For Ozone Precursors Date Sampled : N/A
Analyst : W, Henton/K. Chen Date Received : N/A
Instrument : HP GC 5890A/FID/Tckmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 250.0 (ml)
Pil= 0.0 PfI= 00
DF. =100
RESULT REPORTING
CAS # COMPOUND “ LIMIT
ppbC ppbC ,
00108-88-3 Toluene ND 10
00592-27-8 2-Methylheptane <|| ND 10
00111-60-0 1-Octene | ND 10
00111-65-9 | n-Octane | ND 10
00100-41-4 | Ethylbenzene | ND 10
00108-38-3 m-Xyleng ND 10
00106-42-3 p-Xylene ND 10
00100-42-5 Styrene ND 10
00095-47-6 o-Xylene ND 10
00111-84-2 n-Nonane ND 10
00098-82-8 Cumene ND 10
07785-70-8 a-Pinene ND 10
00103-65-1 n-Propylbenzene It ND 10
00620-14-4 m-Ethyltoluene F[ ND 10
00622-96-8 p-Ethyltoluene ND 10
00108-67-8 1,3,5-Trimethylbenzene ND 10
00611-14-3 o-Ethyltoluene | ND 10
18172-67-3 b-Pinene { ND 10
00095-63-6 1,2,4-Trimethylbenzene ND 10
00124-18-5 n-Decane ND 10
00099-87-6 p-Cymene ND 10
05989-27-5 d-Limonene ND 10
00105-05-5 1,4-Diethylbenzene 13 10
00104-51-8 n-Butylbenzene ND 10

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : \R1~
Date:_ ) 22)Q5

20954 Osbome Street, Canoga Park, CA 91304 = Phone 818 709-1139 « Fax 818 709-2915
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Performance Analytical Inc.
Adir Quality Laboratory
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RESULTS OF ANALYSIS
PAGE10F3

Client : AGRAE&E

Ciient Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code :  Analysis For Ozone Precursors Date Sampled : N/A
Analyst: W, Hentosw/K. Chen Date Received ; N/A
Instrument ;: HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 250.0 (ml)
Pil= 0.0 Pil= 0.0
DF. = 100
RESULT [ REPORTING |
CAS # COMPOQUND LIMIT
ppbC ppbC
00074-85-1 Ethylene ND 10
00074-86-2 Acetylene ND 10
00074-84-0 Ethane ND 10
00115-07-1 Propylene ND 10
00074-98-6 Propane ND 10
00074-99-7 Methylacetylene ND 10
00075-28-5 Isobutane ND 10
00115-11-7 Isobutylene ND 10
00106-98-9 1-Butene - ND 10
00106-99-0 1,3-Butadiene ND 10
00106-97-8 n-Butane ND 10
00624-64-6 trans-2-Butene i ND 10
00463-82-1 2,2-Dimethylpropane ND 10
00107-00-6 Ethylacetylene ND 10
00590-18-1 | cis-2-Butene li ND 10
00078-784 | Isopentane { ND 10
00109-67-1 | 1-Pentene | ND 10
00563-46-2 2-Methyl-1-butene ND 10
00109-656-0 n-Pentane ND 10
00078-79-5 Isoprene ND 10
00646-04-8 trans-2-Pentene ND 10
00627-20-3 cis-2-Pentene ND 10
00513-35-9 2-Methyl-2-butene ‘ | ND 10

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : Y27

pare:_SAAS

20954 Osharme Streer, Canoga Park, CA 91304 « Phone 818 709-1139 * Fax 818 709-2915
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Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE2OF3

Client : AGRAE&E

Clicnt Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code :  Analysis For Ozone Precursors Date Sampled : N/A
Analyst : 'W. Henton/K, Chen Date Received : N/A
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 250.0 (ml)
Pil= 0.0 Pf1= 0.0
DF.= 1.00
[ RESULT | REPORITING |
CAS# COMFPOUND LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane ND 10
00142-29-0 Cyclopentene ND 10
00691-37-2 4-Methyl-1-pentene ND 10
00287-92-3 Cyclopentane ND 10
00079-29-8 2,3-Dimethylbutane ND 10
00107-83-5 2-Methylpentane ND 10
00096-14-0 3-Mcthylpentane ND 10
00592-41-6 1-Hexene ND 10
00110-54-3 n-Hexane ND 10
04050-45-7 trans-2-Hexene ND 10
00625-27-4 2-Methyl-2-pentene ND 10
07688-21-3 cis-2-Hexene ND 10
00096-37-7 Methylcyclopentane ND 10
00071-43-2 Benzene ND 10
00110-82-7 Cyclohexane ND 10
00591-76-4 2-Methylhexane ND 10
00565-59-3 2,3-Dimethylpentane | ND 10
00589-34-4 3-Methylhexane ND 10
00592-76-1 1-Heptene ND 10
00540-84-1 Isooctane ND 10
00142-82-5 n-Heptane ND 10
00108-87-2 Methylcyclohexane ND 10
00589-43-5 2,4-Dimethylhexane ND 10
00565-75-3 2,3 4-Trimethylpentane ND 10

TR = Detected Below Indicated Reporting Limit
ND = Not Detccted

Verified by : {7

Date: ) %\AS

20954 Osborne Sueet, Canoga Park, CA 91304 « Phone 818 709-1139 « Fax 818 709-2915
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Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE 3 OF 3
Client AGRAE&E

Clicnt Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code : Analysis For Ozone Precursors Date Sampled : N/A
Analyst : W. Henton/K. Chen Date Received : N/A
Instrument ; HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 250.0 (ml)
Pil= 0.0 Pf1= 00
DF.= 1.00
RESULT REPORTING
CAS # COMPOUND LIMIT
ppbC ppbC
‘00108-88-3 Toluene ND 10
00592-27-8 2-Methylheptane ND 10
00111-60-0 1-Oclene ND 10
00111-65-9 n-Octane ND 10
00100-41-4 Ethylbenzene ND 10
00108-38-3 m-Xylene ND 10
00106-42-3 p-Xyleng ND 10
00100-42-5 Styrene ND 10
00095-47-6 0-Xylene ND 10
00111-84-2 n-Nonane ND 10
00098-82-8 Cumene ND 10
07785-70-8 a-Pinene ND 10
(0103-65-1 n-Propylbenzene ND 10
00620-14-4 m-Ethyltoluene ND 10
00622-96-8 p-Ethyitoluene ND 10
00108-67-8 1,3,5-Trimethylbenzene ND 10
00611-14-3 o-Ethyltoluene ND 10
18172-67-3 b-Pingne ND 10
00095-63-6 1,2 4-Trimethylbenzene ND 10
00124-18-5 n-Decane ND 10
00099-87-6 p-Cymene ND 10
(5989-27-5 d-Limonene ND 10
00105-05-5 1,4-Diethylbenzene ND 10
00104-51-8 n-Butylbenzene ND 10

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

20954 Osborne Street, Canoga Park, CA 91304 * Phone 818 709-1139 « Fax 818 709-2915

Verifiedby: W7

Date: AT




Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS

PAGE 1 OF 3

Client : AGRAE&E

Client Sample ID : ST-1
PAI Sample ID : 9502114

Test Code: Analysis For Ozone Precursors Date Sampled : 4/19/95
Analyst : W, Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume{s) Analyzed : 1.0 (ml)
Fil= 0.4 Pf1= 3.0
DF.=1.17
I RESULT REPORTING |
CAS # COMPOUND LIMIT
ppbC ppbC
00074-85-1 Ethylene ND 2,500
00074-86-2 Acetylene ND 2,500
00074-840 | Ethane ND 2,500
00115-07-1 Propylene ND 2,500
00074-98-6 Propane ND 2,500
00074-99-7 Methylacetylene ND 2,500
00075-28-5 Isobutane ND 2,500
00115-11-7 Iscbutylene ND 2,500
00106-98-9 1-Buteng ND 2,500
00106-990 1,3-Butadiens ND 2,500
00106-97-8 n-Butane 4,300 2,500
00624-64-6 trans-2-Butene ND 2,500
00463-82-1 2,2-Dimethylpropane ND 2,500
00107-00-6 Ethylacetylene ND 2,500
00590-18-1 cis-2-Butene ND 2,500
00078-78-4 Isopentane 120,000 2,500
00109-67-1 1-Pentene ND 2,500
00563-46-2 2-Methyl-1-butene : ND 2,500
00109-66-0 n-Pentane 85,000 2,500
00078-79-5 Isoprene ND 2,500
00646-04-8 trans-2-Pentene ND 2,500
00627-20-3 cis-2-Pentene ND 2,500
00513-35-9 2-Methyl-2-butene ND 2,500
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : {2
pate:_ S\

20954 Osbome Street, Canoga Park, CA 91304 ¢« Phone 818 709-1139 » Fax 818 709-2915
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Performance Analytical Inc.
Air Quality Laboratory
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RESULTS OF ANALYSIS
PAGE20F 3
Client : AGRAEG&E

Clicnt Sample ID : ST-1
PAI Sample ID : 9502114

Test Code ; Analysis For Ozone Precursors Date Sampled : 4/19/95

Analyst : W, Henton/K. Chen Date Received : 4/26/95

Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95

Matrix: Summa Canister Volume(s) Analyzed : 1.0 (ml)
Pil= 0.4 Pf1= 3.0
DF =117
RESULT | REPORTING |
CAS # COMPCUND LIMIT

ppbC ppbC
00075-83-2 2,2-Dimethylbutane 14,000 2,500
00142-290 Cyclopentene ND 2,500
00691-37-2 4-Methyl-1-pentene 3,400 2,500
(0287-92-3 Cyclopentane 3,400 2,500
00079-29-3 2,3-Dimethylbutang 78,000 2,500
(0107-83-5 2-Mecthylpentane 290,000 2,500
00096-14-0 3-Methylpentane 200,000 2,500
00592-41-6 1-Hexene 11,000 2,500
00110-54-3 n-Hexane 270,000 2,500
04050-45-7 trans-2-Hexene 22,000 2,500
00625-27-4 2-Methyl-2-pentene 19,000 2,500
07688-21-3 cis-2-Hexene 11,000 2,500
00096-37-7 Methylcyclopentane 180,000 2,500
00071-43-2 Benzene 6,700 2,500
00110-82-7 Cyclohexane 82,000 2,500
00591-76-4 2-Methylhexane 250,000 2,500
00565-59-3 | 2.3-Dimethylpentane 290,000 2,500
00589-34-4 3-Methylhexane 250,000 2,500
00592-76-7 1-Heptene 86,000 2,500
00540-84-1 Isoociane 620,000 2,500
00142-82-5 n-Heptang 220,000 2,500
00108-87-2 | Methylcyclohexane | 190,000 2,500
00589-43-5 2,4-Dimethylhexane { 100,000 2,500
00565-75-3 | 2,3 4-Trimethylpentane | 200,000 2,500

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : {27

Date: 5|20

20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 - Fax 818 709-2915
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Performance Analytical Inc.
Air Quality Laboratory
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RESULTS OF ANALYSIS
PAGE3 OF 3
Client : AGRAE &E
Client Sample ID : ST-1
PAI Sample ID : 9502114
Test Code : Analysis For Ozone Precursors Date Sampled ; 4/19/95
Analyst: 'W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 1.0 (ml)
Pil= 0.4 Pfl1= 3.0
DF.= 117
RESULT REPORTING |
CAS # COMPQOUND LIMIT
ppbC ppC__
00108-88-3 | Toluene 1 190,000 2,500 '
00592-27-8 2-Methylheptane 100,000 2,500
00111-60-0 1-Octene 16,000 2,500
00111-65-9 n-Octane 91,000 2,500
00100414 Ethylbenzene 20,000 2,500
00108-38-3 m-Xylene ND 2,500
00106-42-3 p-Xylene 32,000 2,500
00100-42-5 Styrenc ND 2,500
00095-47-6 o-Xylene 2,900 2,500
0011]1-84-2 n-Nonane 21,000 2,500
00098-82-8 Cumene 4,100 2,500
07785-70-8 a-Pinene ND 2,500
00103-65-1 n-Propylbenzene 8,700 2,500
00620-14-4 m-Ethyltoluene 21,000 2,500
00622-96-8 p-Ethyltoluene 13,000 2,500
00108-67-8 1,3,5-Trimethylbenzene 11,000 2,500
00611-14-3 o-Bthyltoluene 11,000 2,500
18172-67-3 b-Pinene - ND 2,500
00095-63-6 1,2 4-Trimethylbenzene 24,000 2,500
00124-18-5 n-Decane 3,300 2,500
00099-87-6 p-Cymene 3,500 2,500
05989-27-5 d-Limonene ND 2,500
00105-05-5 1,4-Diethylbenzene 4,300 2,500
00104-51-8 n-Bulylbenzeng 2,600 2,500
TR = Detected Below Indicated Reporting Lirit
ND = Not Detected
Verified by : {21

I.)ate : 5\:33\615

20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 + Fax 818 709-2915
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Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE 1 OF 3

Client : AGRAE&E

Client Sample ID : ST-2
PAI Sample ID : 9502115

Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95

Analyst : W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil= 0.1 Pfl1= 3.1
DF.= L20
RESULT REPORTING |
CAS # COMPOUND LIMIT
ppbC ___ppbC |
00074-85-1 Ethylene ND 50
00074-86-2 Acetylene ND 50
00074-84-0 Ethane 110 50
00115-07-1 Propylene 52 50
00074-98-6 Propane 75 50
00074-99-7 Methylacetylene ND 50
00075-28-5 Isobutane 820 50
00115-11-7 Isobutylene 72 50
00106-98-9 1-Butene ND 50
00106-994) 1,3-Butadiene ND 50
00106-97-8 n-Butane 2,200 50
(0624-64-6 trans-2-Butene ND 50
00463-82-1 2,2-Dimethylpropane ND 50
00107-00-6 Ethylacetylene ND 50
00590-18-1 cis-2-Butene ND 50
00078-78-4 Isopentane 6,600 50
00109-67-1 1-Pentene 100 50
00563-46-2 2-Methyl-1-butene 170 50
00109-66-0 n-Pentane 3,300 50
00078-79-5 Isoprene ND 50
00646-04-8 trans-2-Pentene 220 50
00627-20-3 cis-2-Pentene 130 50
00513-35-9 2-Methyl-2-butene 310 _ 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : {231
Date: 55|20

20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 » Fax 818 709-20915
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Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE 2 OF 3
Client : AGRAE &E
Client Sample ID : ST-2
PAI Sample ID : 9502115
Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : ‘W, Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (mb)
Pil= 0.1 Pf1= 3.1
DF. =120
RESULT | REPORTING ||
CAS # COMPOUND H LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane | 950 50
00142-29-0 Cyclopentene ND 50
00691-37-2 4-Methyl-1-pentene 130 50
00287-92-3 Cyclopentane 290 50
00079-29-8 2,3-Dimethylbutane 2,800 50
00107-83-5 2-Methylpentane 10,000 50
00096-14-0 3-Methylpenfane 7,500 50
00592-41-6 1-Hexene 390 50
00110-54-3 n-Hexane J 9,600 50
04050-45-7 trans-2-Hexene 940 50
00625-27-4 2-Methyl-2-pentene 920 50
07688-21-3 cis-2-Hexene 470 50
00096-37-7 Methylcyclopentane 6,500 50
00071-43-2 Benzene 1,300 50
00110-82-7 Cyclohexane 350 50
00591-76-4 2-Methylhexane 20,000 50
00565-59-3 2,3-Dimethylpentane 990 50
00589-34-4 3-Methylhexane 19,000 50
00592-76-7 1-Heptene 4,200 50
00540-84-1 Isooctane 44,000 50
00142-82-5 n-Heptane 19,000 50
00108-87-2 Methylcyclohexane 20,600 50
00589-43-5 2,4-Dimethylhexane 13,000 50
00565-75-3 2,3,4-Trimethylpentane 28,000 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : <1
Date: V5| 335

20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-113% « Fax 818 709-2915
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Performance Analytical Inc.
Air Quality Laboratory

— RESULTS OF ANALYSIS
- PAGE 3 OF 3
Client : AGRAE&E
Client Sample ID : ST-2
PAI Sample ID : 9502115
Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K., Chen Date Received : 4/26/95
Instrument : HP GC 58%0A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Malrix : Summa Canister Volume(s) Analyzed : 50.0 (mi)
Pil= 0.1 Pf1= 3.1
DF. =120
RESULT REPORTING
CAS# COMPOUND ‘l LIMIT
ppbC ppbC
00108-88-3 Toluene 22,000 50
00592-27-8 2-Methylheptane H 16,000 50
00111-60-0 1-Octene 2,900 50
00111-65-9 n-Octane 18,000 50
00100-41-4 Ethylbenzene 10,000 50
(00108-38-3 m-Xylene 24,000 50
00106-42-1 p-Xylene 12,000 50
00100-42-5 Styrene 2,100 50
00095-47-6 0-Xylene 11,000 50
00111-84-2 n-Nonane 10,000 50
00098-82-8 Cumene 3,400 50
07785-70-8 a-Pinene 3,700 50
00103-65-1 n-Propylbenzene 1,600 50
00620-14-4 m-Ethyltoluene 1,600 50
00622-96-8 p-Ethyltoluene 41,000 50
00108-67-8 1,3,5-Trimethylbenzene 24,000 50
00611-14-3 o-Ethylfoluene 12,000 50
18172-67-3 b-Pinene 1,700 50
00095-63-6 1,2,4-Trimethylbenzene 1,100 50
00124-18-5 n-Decane 1,200 50
00099-87-6 p-Cymene 15,000 50
05989-27-5 d-Limonene 940 50
00105-05-5 1,4-Diethylbenzene 3,000 50
00104-51-8 n-Butylbenzene 7,800 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (X1

20954 Osbome Street, Canoga Park, CA 91304 + Phone 818 709-1139 - Fax 818 709-2915

Date:_S>AS




‘)||

Performance Analytical Inc.
Air Quality Laboratory

20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 « Fax 818 709-2915

e RESULTS OF ANALYSIS
- PAGE 1 OF 3
Client : AGRAE&E
Client Sample ID : VTRW-1A
PAI Sample ID : 9502116
Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst :  W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5830A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (mI)
Pil= 0.3 Pfl1= 3.1
DF.= 1L.19
RESULT REPORTING
CAS # COMPOUND LIMIT _|
ppbC ppbC

00074-85-1 | Ethylene ND 50 '
00074-86-2 Acetylene ND 50
(00074-84-0 Ethane ND 50
00115-07-1 Propylene ND 50
00074-98-6 Propang 57 50
00074-99-7 Methylacetylene ND 50
00075-28-5 Isobutane 590 50
00115-11-7 Isobutylene 59 50
00106-98-9 i-Butene ND 50
00106-99-0 1,3-Butadiene ND 50
00106-97-8 n-Butane 1,600 50
(00624-64-6 {rans-2-Buiene ND 50
00463-82-1 2,2-Dimethylpropane ND 50
00107-00-6 Ethylacetylene ND 50
(0590-18-1 cis-2-Butene ND 50
00078-78-4 Isopentane 5,000 50
00109-67-1 1-Pentene 84 50
00563-46-2 2-Methyl-1-butene 150 50
00109-66-0 n-Pentane 2,200 50
(00078-79-5 Isoprene ND 50
00646-04-8 trans-2-Pentene 200 50
(0627-20-3 cis-2-Pentene 110 50
00513-35-9 2-Methyl-2-butene 300 50

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verifiedby: (1
Date: 5} 22045
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Performance Analytical Inc.
Air Quality Laboratory

_ RESULTS OF ANALYSIS
- PAGE 2 OF 3
Client : AGRAE&E
Client Sample ID : VTRW-1A
PAI Sample ID : 9502116
Test Code :  Analysis For Ozone Precursors Date Sampled ; 4/20/95
Analyst : W, Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50,0 (ml)
Pil= 03 Pfl1= 3.1
DF.=1.19
RESULT | REPORTING |
CAS # COMPOUND LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane 920 50
00142-29-0 Cyclopentene ND 50
00691-37-2 4-Methyl-1-pentene 140 50
00287-92-3 Cyclopentane 230 50
00079-29-8 2,3-Dimethylbutane 2,300 50
00107-83-5 2-Methylpentane 8,200 50
00096-14-0 3-Methylpentane 6,000 50
00592-41-6 1-Hexene 170 50
00110-54-3 n-Hexane 6,600 50
04050-45-7 trans-2-Hexene 400 50
00625-27-4 2-Methyl-2-pentene ND 50
07688-21-3 cis-2-Hexene 210 50
00096-37-7 Methylcyclopentane 6,300 50
00071-43-2 Benzene 1,300 50
00110-82-7 Cyclohexane 250 50
00591-76-4 2-Methylhexane 19,0600 50
00565-59-3 2,3-Dimethylpentane 630 50
00589-34-4 | 3-Methylhexane 18,000 50
00592-76-7 1-Heptene 3,500 50
00540-84-1 Isooctane 45,000 50
00142-82-5 n-Heptane 13,000 50
00108-87-2 Methylcyclohexang 17,000 50
00589-43-5 2,4-Dimethylhexane 12,000 50
00565-75-3 2,3.4-Trimcthylpentane %6,000 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : {3~
Date :_ S\l

20954 Osborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 - Fax BI8 709-2915
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Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE3QF3
Client : AGRAE&E
Clicnt Sample ID : VTRW-1A
PATI Sample ID ; 9502116

Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95

Analyst ; W, Henton/K. Chen Date Received : 4/26/95

Instrument : HP GC 5890A/FID/Tekmar 5010 Datg Analyzed : 5/9/95

Matrix : Summa Canister Volume(s) Analyzed : 50.0 (mb)
Pil= 03 Pf1= 3.1
DF. =119
RESULT REPORTING
CAS# COMPOUND " LIMIT
ppbC ppbC

00108-88-3 | Toluene | 23,000 50
00592-27-8 2-Mcthylheptane 5,700 50
00111-60-0 1-Octene 2,000 50
00111-65-9 n-Octane 9,700 50
00100-414 Ethylbenzene 4,400 50
00108-38-3 m-Xylene 15,000 50
00106-42-3 p-Xylene 9,500 50
00100-42-5 Styrene 590 50
00095-47-6 o-Xylene 8,000 50
00111-84-2 n-Nonane 4,900 50
00098-82-8 Cumene 1,700 50
07785-70-8 a-Pinene 1,800 50
00103-65-1 n-Propylbenzene 960 50
00620-14-4 m-Ethyltolucne ND 50
00622-96-8 p-Ethyltoluene 21,000 50
00108-67-8 1,3,5-Trimethylbenzene 1,700 50
00611-14-3 o-Ethyltoluene 8,100 50
18172-67-3 b-Pinene . - 750 50
00095-63-6 1,2 4-Trimethylbenzene 1,200 50
00124-18-5 n-Decane 320 50
00099-87-6 p-Cymeng ND 50
05989-27-5 d-Limonene 530 50
00105-05-5 1,4-Dicthylbenzene 2,700 50
00104-51-8 n-Butylbenzene 7.100 50

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (27

20954 QOsborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 = Fax 818 709-2915

Date:_ 510205
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20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 » Fax 818 709-2915

RESULTS OF ANALYSIS
PAGE 1 OF 3
Client : AGRAE&E
Client Sample ID : VTRW-1B
PAI Sample ID : 9502117
Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W, Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil= 0.2 Pf1= 29
DF.=1.18
RESULT REPORTING |
CAS# COMPOQUND LIMIT
ppbC ppbC
00074-85-1 Ethyleng ND 30
00074-86-2 Acetylene ND 50
00074-84-0 Ethane ND 50
00115-07-1 Propylene ND 50
00074-98-6 FPropang 59 50
00074-99-7 Methylacetylene ND 50
00075-28-5 Iscbutane 920 50
00115-11-7 Isobutylene 60 50
00106-98-9 1-Butene ND 50
00106-99-0 1,3-Butadienc ND 50
00106-97-8 n-Butane 2,500 50
00624-64-6 trans-2-Butene ND 50
00463-82-1 2,2-Dimethylpropane ND 50
00107-00-6 Ethylacetylene ND 50
00590-18-1 cis-2-Butene 58 50
00078-78-4 Isopentane 7,700 50
00109-67-1 1-Pentene 180 50
00563-46-2 2-Methyl-1-butene 320 50
00109-66-0 n-Pentane 3,000 50
00078-79-5 Isoprene ND 50
00646-04-8 trans-2-Pentene 430 50
00627-20-3 cis-2-Pentene 230 50
00513-35-9 | 2-Methyl-2-butene 630 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : {7
Date:_ T >34




Performance Analytical Inc.
Air Quality Laboratory )

RESULTS OF ANALYSIS
PAGE2OF3
Client AGRAE&E
Client Sample ID : VTRW-1B
PAI Sample ID : 9502117
Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst: W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 589%0A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil 0.2 Pfl1= 29
DF.=1.18
RESULT | REPORTING |
CAS # COMPOUND LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane 1,400 50
00142-29-0 Cyclopentene 92 50
00691-37-2 4-Methyl-1-pentene ND 50
00287-92-3 Cyclopentang 370 50
00079-29-8 2,3-Dimethylbutane 1,500 50
00107-83-5 2-Methylpentane 5,100 50
(0096-14-0 3-Methylpentane 3,400 50
00592-41-6 1-Hexene 89 50
00110-54-3 n-Hexane 2,700 50
04050-45-7 trans-2-Hexene 220 50
00625-274 2-Methyl-2-pentene 240 50
07688-21-3 cis-2-Hexene 120 50
00096-37-7 Methylcyclopentane 2,700 50
00071-43-2 Benzene 550 50
00110-82-7 Cyclohexane 1,600 50
00591-76-4 2-Methylhexane 4,900 50
00565-59-3 2,3-Dimethylpentane 8,100 50
00589-14-4 3-Methylhexane 6,600 50
00592-76-7 1-Heptene ND 50
00540-84-1 Iscoctane 24,000 50
00142-82-5 n-Heptane 3,600 50
00108-87-2 Methylcyclohexane 6,700 50
00589-43-5 2,4-Dimethylhexane 6,000 50
00565-75-3 2,3 4-Trimethylpentane 14,000 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : {<7
Date:_S{2AS

20954 Osborne Streer, Canoga Park, CA 91304 « Phone 818 709-1139 « Fax 818 709-2915
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RESULTS OF ANALYSIS
PAGE 3 OF 3

Client : AGRAE&E

Client SampleID : VTRW-1B
PAI Sample ID : 9502117

Test Code:  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W, Henton/K, Chen Date Received : 4/26/95
Instrument : HP GC 58%0A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil= 0.2 Pfl1= 29
DF.= 118
RESULT REPORTING |
CAS# COMPOUND LIMIT
‘ ppbC ppbC

00108-88-3 Toluene 15,000 50
00592-27-8 2-Methylheptane 2,700 50
00111-60-0 1-Octene 710 50
00111-65-9 n-Oclane 4,100 50
00100414 Ethylbenzene 1,600 50
00108-38-3 m-Xylene 13,000 50
00106-42-3 p-Xylene 8,200 50
00100-42.5 Styrene 900 50
00095-47-6 o-Xylene 8,800 50
00111-84-2 n-Nonang 2,500 30
00098-82-8 Cumene 1,200 50
07785-70-8 a-Pinene 2,300 50
00103-65-1 n-Propylbenzene 810 50
00620-14-4 m-Ethyltoluene 71 50
00622-96-8 p-Ethyltoluene 16,000 50
00108-67-8 1,3,5-Trimethylbenzene 1,900 50
00611-14-3 o-Ethyltoluene 7,000 50
18172-67-3 b-Pinene 650 50
00095-63-6 1,2,4-Trimethylbenzene ND 50
00124-18-5 n-Decane 550 50
00099-87-6 p-Cyinene 7,900 50
05989-27-5 d-Limonene 400 50
00105-05-5 1,4-Diethylbenzene 2,100 50
00104-51-8 n-Butylbenzene 5,900 50

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : Q\\

Date:_ S AS

20954 Osbotne Street, Canoga Park, CA 91304 « Phone 818 709-1139 « Fax 818 709-291%
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RESULTS OF ANALYSIS
PAGE 1 OF 3
Client ¢ AGRAE&E
Client Sample ID : VTRW-1B
PAI Sample ID : 9502117 (Laboratory Duplicate)
Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K. Chen Date Recgived : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil= 0.2 Pf1= 29
DF.=1.18
RESULT REPORTING
CAS # COMPOUND LIMIT
ppbC ppbC
00074-85-1 Ethylene ND 50
00074-86-2 Acctylene ND 50
00074-84-0 Ethane ND 50
00115-07-1 Propylene ND 50
00074-98-6 Propane 55 50
00074-99-7 Methylacetylene ND 50
00075-28-5 Isobutane 850 50
00115-11-7 Isobutylene 56 50
00106-98-9 1-Butene ND 50
00106-99-0 1,3-Butadicne ND 50
00106-97-8 n-Butane 2,300 50
00624-64-6 trans-2-Butene ND 50
00463-82-1 2,2-Dimethylpropane ND 50
00107-00-6 Ethylacetylene ND 50
00590-18-1 cis-2-Butene 54 50
00078-78-4 Isopentane 7,000 50
00109-67-1 1-Pentcne 160 50
00563-46-2 2-Methyl-1-butene - 290 50
00109-66-0 n-Pentane 2,700 50
00078-79-5 Isoprene ND 50
00646-04-8 trans-2-Pentene 390 50
00627-20-3 cis-2-Pentene 200 50
00513-35-9 2-Methyl-2-butene 570 50
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : &1

20954 Osborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 » Fax 818 709-2915

Date: S\
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RESULTS OF ANALYSIS
PAGE2QOF 3
Client : AGRAE&E
Client Sample ID ; VTRW-1B
PAI Sample ID : 9502117 (Laboratory Duplicate)
Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 58%0A/FID/T¢kmar 5010 Date Analyzed : 5/9/95
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil= 0.2 Pf1= 29
D.E.= 118
RESULT | REPORTING |
CAS # COMPOUND LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane 1,300 50
00142.29-0 Cyclopentene 84 50
00691-37-2 4-Methyl-1-pentene ND 50
00287-92-3 Cyclopentane 350 50
00079-29-8 2,3-Dimethylbutane 1,500 50
00107-83-5 2-Methylpentane 4,800 50
00096-14-0 3-Methylpentane 3,200 50
0059241-6 1-Hexene 97 50
00110-54-3 n-Hexang 2,400 50
0405045-7 trans-2-Hexene 220 50
00625-27-4 2-Methyl-2-pentene 260 50
07688-21-3 cis-2-Hexene 110 50
00096-37-7 Methylcyclopentane 2,400 50
00071-43-2 Benzene 470 50
00110-82-7 Cyclohexane 1,500 50
00591-76-4 2-Mcthylhexane 4,200 50
00565-59-3 2,3-Dimethylpentane 7,300 50
00589-34-4 3-Methylhexane 5.900 50
00592-76-7 I-Heptene ND 50
00540-84-1 Isooctane 22,000 50
00142-82-5 n-Heptane 3,200 50
00108-87-2 Methylcyclohexane 6,100 50
00589-43-5 2,4-Dimethylhexane 5,500 50
00565-75-3 2,3 4-Trimethylpentane 13,000 30

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : {21~

Date: w5\ D> \AS

20954 Osborne Street, Canoga Pack, CA 91304 » Phaone 818 709-1139 « Fax 818 709-2915
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Performance Analytical Inc.
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RESULTS OF ANALYSIS
PAGE3 OF 3

Client : AGRAE&E

Client Sample ID : VTRW-1B
PAI Sample ID : 9502117 (Laboratory Duplicate)

Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K., Chen Date Received : 4/26/95
Instrument ; HP GC 58%0A/FID/Tekmar 5010 Date Analyzed : 5/9195
Matrix : Summa Canister Volume(s) Analyzed : 50.0 (ml)
Pil= 0.2 Pf1= 29
DF.=L18
RESULT REPORTING
CAS # COMPOUND LIMIT

: ppbC ppbC '

00108-88-3 Toluene 14,000 50 |
00592-27-8 2-Methylheptane 4,100 50
00111-60-0 1-Octene 870 50
00111-65-9 n-Octane 3,600 50
00100-41-4 Ethylbenzene 1,700 50
00108-38-3 m-Xylene 11,000 30
00106-42-3 p-Xylene 7,400 50
00100-42-5 Styreng 490 50
00095-47-6 o-Xylene 7,100 50
00111-84-2 n-Nonane 2,300 50
00098-82-8 Cumene 1,100 50
07785-70-8 a-Pinene 2,100 50
00103-65-1 n-Propylbenzene 740 50
00620-14-4 m-Ethyltoluene 110 50
00622-96-8 p-Ethyltoluene 15,000 50
00108-67-8 1,3,5-Trimethylbenzene 1,800 50
00611-14-3 o-Ethyltoluene 6,400 50
18172-67-3 b-Pinene -590 50
00095-63-6 1,2 4-Trimethylbenzene ND 50
00124-18-5 n-Decane 490 50
00099-87-6 p-Cymene 7,300 50
05989-27-5 d-Limonene 350 50
00105-05-5 1,4-Diethylbenzene 2,000 50
00104-51-8 n-Butylbenzene 5.400 50

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (<7
Date:_ S\ N3

20954 Osborne Streer, Canoga Park, CA 91304 « Phone 818 709-1139 « Fax 818 709-2%15
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RESULTS OF ANALYSIS
PAGE 10F3

Client : AGRAE&E

Client Sample ID : VTMW-7A
PAI Sample ID : 9502118

Test Code . Analysis For Ozone Precursors Date Sampled ; 4/20/95
Analyst : 'W. Henton/K. Chen Date Received : 4/26/95
Instrument ;: HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 200.0 (mb)
Pil= 0.3 Ffl1= 3.1
DF. =119
RESULT REPORTING |
CAS # COMPOUND LIMIT
__ppbC ppbC
00074-85-1 Ethylene ND 13
00074-86-2 Acetylene ND 13
00074-84-0 Ethane 18 13
00115-07-1 Propylene ND 13
00074-98-6 Propane ND 13
00074-99-7 Methylacetylene ND 13
00075-28-5 Isobutanc 66 13
00115-11-7 Isobutylene ND 13
00106-98-9 1-Butene ND 13
00106-99-0 1,3-Butadiene ND 13
00106-97-8 n-Butane 320 13
00624-64-6 trans-2-Butene ND 13
00463-82-1 2,2-Dimethylpropane ND 13
00107-00-6 Ethylacetylene ND 13
00590-18-1 cis-2-Bufeng ND 13
00078-78-4 Isopentans 2,300 13
00109-67-1 1-Pentene 34 13
00563-46-2 2-Methyl-1-butene - 52 13
00109-66-0 n-Pentane 1,300 13
00078-79-5 Isoprene ND 13
00646-04-8 trans-2-Pentene 99 13
(0627-20-3 cis-2-Pentene 61 13
00513-35-9 | 2-Methyl-2-butene : 120 13

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : 2~

Date: _SINHAS

20954 Osborne Streer, Canoga Park, CA 91304 » Phone 818 709-1139 « Fax 818 709-2915
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— RESULTS OF ANALYSIS
- PAGE 2 OF 3
Client : AGRAEG&E
Client Sample ID : VITMW-7A
PAI Sample ID : 9502118
Test Code : Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K, Chen Date Received : 4/26/95
Instrument ; HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 200.0 (mi)
Pil= 0.3 Pf1= 3.1
DF. =119
RESULT | REPORTING |
CAS # COMPQUND LIMIT
| ppbC ppbC
[ 00075-83-2 2,2-Dimethylbutanc 140 13
00142-29-0 Cyclopentene ND 13
00691-37-2 4-Methyl-1-pentene 27 13
00287-92-3 Cyclopentane 140 13
00079-29-8 | 2,3-Dimethylbutane 630 13
00107-83-5 2-Methylpentane 1,900 13
00096-14-0 3-Methylpentane 1,200 13
00592-41-6 1-Hexene 200 13
00110-54-3 | n-Hexane 1,100 13
04050-45-7 trans-2-Hexene 170 13
00625-27-4 2-Methyl-2-pentene 190 13
07688-21-3 | cis-2-Hexene 100 13
00096-37-7 | Methylcyclopentane 1,200 13
00071-43-2 Benzene 220 13
00110-82-7 Cyclohexane 560 13
00591-76-4 | 2-Methylhexane 450 13
00565-59-3 | 2,3-Dimethylpentane 650 13
00589-34-4 | 3-Methylhexane 500 13
(0592-76-7 1-Heptene ND 13
00540-84-1 Isooctane 950 13
00142-82-5 n-Heptane 330 13
00108-87-2 Methylcyclohexane 420 13
00589-43-5 2,4-Dimethylhexanc 160 13
00565-75-3 2,3, 4-Trimethylpentang 360 13
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : {1
Date: _S\3\AS

20954 Osbome Street, Canoga Park, CA 91304 » Phone 818 709-1139 « FFax 818 709-2915
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RESULTS OF ANALYSIS
PAGE3OF3
Client AGRAE & E
Client Sample ID : VTMW-TA
PAI Sample ID :
Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 58%0A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed ; 200.0 (ml)
Pil= Pf1= 31
DE =1.19
o ( ~ RESULT REPORTING
CAS# COMPOUND LIMIT
| ppbC ppbC
00108-88-3 Toluene 1,100 13
00592-27-8 2-Methylheptane 180 13
00111-60-0 1-Octene 16 13
00111-65-9 n-Octane 93 13
00100-41-4 Ethylbenzene 2,300 13
00108-38-3 m-Xylene 4,900 13
00106-42-3 p-Xylene 3,000 13
00100-42-5 Styrene ND 13
00095-47-6 o-Xylene 2,600 13
00111-84-2 n-Nonane 76 13
00098-82-8 Cumene 160 13
07785-70-8 a-Pinene 19 13
00103-65-1 n-Propylbenzene 480 13
00620-14-4 m-Ethyltoluene 2,000 13
(0622-96-8 p-Ethyltoluene 1,000 13
00108-67-8 1,3,5-Trimethylbenzene 1,200 13
00611-14-3 o-Ethyltoluene 940 13
18172-67-3 b-Pinene ND 13
00095-63-6 1,2,4-Trimethylbenzene 3,800 13
00124-18-5 n-Decane 75 13
00099-87-6 p-Cymene 940 13
05989-27-5 d-Limonene 450 13
00105-05-5 1,4-Diethylbenzene 470 13
00104-51-8 n-Butylbenzene 800 13
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (1

pae: 5102105

20954 Osborme Street, Canoga Park, CA 91304 « Phone 818 709-1139 - Fax 818 709-2915
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Performance Analytical Inc.
Airt Quality Laboratory

RESULTS OF ANALYSIS
PAGE 10QF3
Client : AGRAE&E
Client Sample ID : VYTMW-7B
PAI Sample ID : 9502119
Test Code ;: Analysis For Ozone Precursors Date Sampled ; 4/20/95
Analyst : W. Hentow/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Te¢kmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 200.0 (ml)
Pil= 0.1 Pf1= 3.2
DF.=121
RESULT REPORTING |
CAS # COMPQOUND LIMIT
ppbC ppbC
00074-85-1 Ethylene ND 13
00074-86-2 Acetylene ND 13
00074-84-0 Ethane ND 13
00115-07-1 Propylene ND 13
00074-98-6 Propane ND 13
00074-99-7 Methylacetylene ND 13
00075-28-5 Isobutang 15 13
00115-11-7 Isobutylene ND 13
00106-98-9 1-Butene ND 13
00106-99-0 1,3-Butadiene ND 13
00106-97-8 n-Butane 85 13
00624-64-6 trans-2-Butene ND 13
00463-82-1 2,2-Dimethylpropane ND 13
00107-00-6 Ethylacetylene ND 13
00590-18-1 cis-2-Bufene ND 13
00078-784 Isopentane 520 13
00109-67-1 1-Pentene 18 13
00563-46-2 2-Methyl-1-butene - 29 13
00109-66-0 n-Pentane 290 13
00078-79-5 Tsoprene ND 13
00646-04-8 trans-2-Pentene 59 13
00627-20-3 cis-2-Pentene 30 13
00513-35-9 2-Methyl-2-butene B 71 13

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

20954 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 » Fax 818 709-2915

Verified by : [R7”

Date: S| DS
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Performance Analytical Inc.
Alr Qualiry Laboratory

RESULTS OF ANALYSIS

PAGE2OF3
Client AGRAEG&E
Client Sample ID : VITMW-7B
PAI Sample ID :
Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 5890A/FID/Tekmar 5010 Date Analyzed : 5/11/95
Matrix : Summa Canister Volume(s) Analyzed : 200,0 (ml)
Pil= 0.1 Pf1= 32
DF. =121
RESULT | REPORTING |
CAS # COMPOUND LIMIT
ppbC ppbC
00075-83-2 2,2-Dimethylbutane 29 13
00142-29-0 Cyclopentene ND 13
00691-37-2 4-Methyl-1-pentene ND 13
00287-92-3 Cyclopentane 91 13
00079-29-8 2,3-Dimcthylbutane 150 13
00107-83-5 2-Methylpentane 390 13
00096-14-0 3-Methylpentane 270 13
00592-41-6 1-Hexene 100 13
00110-54-3 n-Hexane 270 13
04050-45-7 trans-2-Hexene 89 13
00625-27-4 2-Methyl-2-pentene 120 13
07688.21-3 cis-2-Hexene 55 13
00096-37-7 Methylcyclopentane 620 13
00071-43-2 Benzene 140 13
00110-82-7 Cyclohexane 340 13
00591-76-4 2-Methylhexane 110 13
00565-59-3 2,3-Dimethylpentane 170 13
00589-34-4 3-Methylhexane 150 13
00592-76-7 1-Heptene ND 13
00540-84-1 Iscoctane 240 13
00142-82-5 n-Heptane 220 13
00108-87-2 Methylcyclohexane 240 13
00589-43-5 2,4-Dimethylhexane 62 13
00565-75-3 2,3 4-Trimethylpentane 150 13
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : Qd\f
Date: 530

20954 Osborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 = Fax 818 709-2915




H'

W

Performance Analytical Inc.
Air Quality Laboratory

RESULTS OF ANALYSIS
PAGE3 OF 3
Client AGRAE &E
Ciient Sample ID ;: VTMW-7B
PAI Sample ID :
Test Code :  Analysis For Ozone Precursors Date Sampled : 4/20/95
Analyst : W. Henton/K. Chen Date Received : 4/26/95
Instrument : HP GC 58%0A/FID/Tekmar 5010 Date Analyzed ; 5/11/95
Matrix ;: Summa Canister Volume(s) Analyzed : 200.0 (ml)
Pf1= 32
DJF. =121
e — ————|
RESULT REPORTING
CAS# COMPOUND LIMIT
ppbC ppbC

00108-88-3 Toluene 470 13
00592-27-8 2-Methylheptane 78 13
00111-60-0 1-Octene ND 13
00111-65-9 n-Octane 50 13
00100414 Ethylbenzene 1,300 13

00108-38-3 m-Xylene 2,800 13 i
00106-42-3 p-Xylene 1,700 13
00100-42-5 Styrenc ND 13
00095-47-6 o-Xylene 1,500 13
00111-84-2 n-Nonane 37 13
{0098-82-8 Cumene 95 13
07785-70-8 a-Pinene ND 13
00103-65-1 n-Propylbenzene 290 13
00620-14-4 m-Ethyltoluene 1,100 13
00622-96-8 p-Ethyltoluenc 590 13
00108-67-8 1,3,5-Trimethylbenzene 670 13
00611-14-3 o-Ethyltolugne 530 13
18172-67-3 b-Pinene ND 13
00095-63-6 1,2,4-Trimethylbenzene 2,100 13
00124-18-5 n-Decane 38 13
D0099-87-6 p-Cymene 530 13
05989-27-5 d-Limonene ND 13
00105-05-5 1,4-Diethylbenzene 280 13
00104-51-8 n-Butylbenzene 490 13

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (1

20954 Osborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 + Fax 818 709-2915

pate: =3 |AS
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Adir Quality Laboratory

i

Performance Analytical Inc.

RESULTS OF NON-METHANE HYDROCARBONS ANALYSIS

PAGE10F1
Client: AGRAE&E
Client Project ID:  #S-1238-2
PAI Project ID:  #P958137
Test Code: GC/FID Date Sampled: 4/19-20/95
Instrument ID; HP 5890A/FID #3 Date Received:  4/26/95
Analyst: W. Henton/K. Chen Datc Analyzed: 5/9/95 & 5/11/95
Matrix; Summa Canisters Volume(s) Analyzed: 250.0 {ml)
200.0 (ml)
50.0 (ml)
1.0 (ml)
Total Non-Methane Hydrocarbons
Client Sample ID PAI Sample ID || D.F. ppbC
ST-1 9502114 117 5,500,000
ST-2 9502115 1.20 910,000
VTRW-1A 9502116 1.19 670,000
VTRW-1B 9502117 1,18 430,000
VTRW-1B Lab Duplicate 1.18 390,000
VIMW-TA 9502118 1.19 48,000
VTMW-7B 9502119 1.21 23,000
N/A (5/9/95) Method Blank || 1.00 ND
N/A (5/11/95) Method Blank || 1.00 ND

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : {0

Date:_5|02)AS

20954 Osborne Street, Canoga Park, CA 91304 « Phone 818 709-1139 « Fax 818 709-2915
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Earth & Environmental




CREEK ‘ _' 18939 120th Avenus N.E., Suile 101 + Bothell, WA 96011-9508 ~ {206) 481-0200 « FAX 485-2992
East 11115 Montgomery, Suile B » Spokane, WA 99206-4776  (509) 924-9200 » FAX 924-9290

‘ ANAL' I ICAL 9405 SW Nimbus Avenue * Beavedon', OR 97068-7132 . (503) 643-9200 « FAX 844-2202

AGRAE. &E. - Spokane Project Name:  Richland JP
539 W. Sharp Suite D Client Project #: $1238-02
Spokane WA 99201 Recelved:  Apr 18, 1995
Gene St. Godard | NCAF : Reported:  Apr 19, 1895
PROJECT SUMMARY PAGE
Laboratory Sample Sample Date
- Sample Description Matrix Sampled
Number
$504053-(1 DISCHARGE Water 4/18/95

The results in this report apply to the samples analyzed in accordance wnh the cham of custody documant,
This analytical report must be reproduced in jts entirety.

NOHTH.CHEEK ANALYTICAL Inc.

At 2
Scott L. Arman

Laboratory Manager -504053.AES <1>




CREEK . 189‘39 120th Avenué N.E., Suite 101 « Bothell, WA 98011-9508  {206) 481-0200 » FAX 485-2992
East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-9290

AN AL' 1 ICAL 9405 S.W. Nimbus Avenue + Beavertonl. ORO7008-7132  (503) 643-9200 « FAX 644-2202 -

lllll|
||II

AGRAE. &E. - Spokane Client Project ID: - Richland JP Sampled:*  Apr-18, 1995
539 W. Sharp Suite’ D Sample Matrix: Water - Received:  Apr 18, 1995

Spokane,WA 99201 Analysis Method: WTPH-G Analyzed:  Apr 18, 1995
: i le #: $504053-01 Reported: Apr 19, 1995

TOTAL PETROLEUM HYDROCARBONS-—_GASOLINE RANGE

Sample ~ Sample - Sample Surrogaté
Number Description . Result Recovery
: pg/L %
| | (ppb)
$504053-01 DISGHARGE N.D. 68
BLK50418A Method Blank N.D. 77
Reporting Limit: - " 50

4. Bromofluorobenzene surragale recovery control limits are 50 - 150 %.
Volatile Total Petroleurn Hydrocarbons are quantitated as Gasoline Range Organics (toluene - dodecane)
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

/S{ott L. Armandq

Laboratory Manager _50405?"AE5-, <2




CREEK . 18939 120th Avenue N.E., Suite 101 + Bothell, WA 98011~ 9508 (206) 481 9200 ¢ FAX 485-2992
East 11115 Momgomery Sute B+ Spokane WA 99206-4776 (509) 924- 9200 FAX 924-9290

ANALI l ICAL 9405 S.W. Nimbus Avenue « Beaverton, OR 97008-7132 (503) 643- 9200 » FAX 644-2202

I"llllll

AGRAE. & E. - Spokane Client Project ID:  Richland JP Sampled:  Apr 18, 1995
539 W.- Sharp Suite D Sample Matrix:  Water Received: - -Apr 18, 1995
Spokane "WA 99201 Analyms Method EPA 8020 Analyzed: ~ Apr 18, 1995
$504053-01 Reported:  Apr 19, 1995
BTEX DISTINCTION
Sample Sample Ethyl Surrogéte
Number -Description Benzene Toluene Benzene Xylenes Recovery
pa/L pg/L ug/\ Ha/L %
(ppb) (ppb) (ppDb) (ppb)
$504053-01 DISCHARGE N.D. N.D. N.D. N.D. 71
BLK50418A Method Blank N.D. N.D. N.D. N.D. 78 -
Reporting Limits: - ' " 0.50 050 - 050 1.0

4-Bromofluorobenzene surrogate recovery control limits are 55 - 144 %. .
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

gcﬁtt L. Arma

Laboratory Manager . _5‘_(_)4053._AES‘ §3>




- 2ZNORTH
_FSCREEK
\NALYTICAL

: 18939 120th Avenue N.E., Suite 101 » 'Bolhell. WA 08011-9508  {206) 481-9200 » FKX 485-2092
East 11115 Monlgomery, Suite B * Spokane, WA 95206-4776  (509) 9249200 » FAX 924-§290
8405 S.W. Nimbus Avenue # Beaverton, OR 97008-7132 (503} 643-9200 » FAX 644-2202

.&E. -5p :
539 W, Sharp Suite D Sample Matrix:  Water
Spokane , WA 99201
Aftention: Gene St. Godard

Extracted:
Analyzed:
Repoited:

Analysis Method: WTPH-D

First Sample #: = S504053-01"

TOTAL PETROLEUM HYDROCARBONS-DIESEL RANGE

Received:

Apr 18, 1995
Apr 19, 1935
Apr 19, 23, 1995
Apr19'26'1995

Sample Sample Sample Surrogate
Number Description Resuit Recovery
mg/L %
(ppm)
$504053-01 DISCHARGE N.D. 86
BLK50419A Method Blank N.D. 92
- Reporting Limit: -0.50

2Fluorobiphenyl surrogate recovery control limits are 50 - 150 %.
Exiractable Total Petroleum Hydracarbons are quantitated as Diesel Range Qrganics (C12 - G24).
Analytes reported as N.D. were not detected above the statéd Reporting Limit.

NORTH CH’E.EK ANALYTICAL Inc.
a

Scott L. Arm;
Laboratory Manager

"504053.AES <4>




_:-ECREEK © 18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-9508 {206} 481-9200  FAX 485-2992
= = East 11115 Montgomery, Suile B » Spokane, WA 99206-4776  {509) 924-0200 « FAX 924-9290

== ANAL‘ | lCAL 9405 S.W. Nimbus Avenue « Beaverton, OR 97008-7132  (503) 643-9200 » FAX 644-2202

AGRAE. &E. - Spokane Client Project ID:  Richtand JP Sampled:

539 W. Sharp Suite D "~ Sample Descript:  DISCHARGE Received: r 18,
Spokane , WA 99201 , Analyzed: 19,

fon: Gene St. Godard | : Reported: ‘
LABORATORY ANALYSIS
Analyte Reporting Limit Sample Results
Corrosivity:
D oo seeeseerteeesoeeeeebemssisss s sessssn s s sassesmsssans e NLA.  eeeceeeeeseeseeenesnssnennnes 6.10

Analytes reporied as N.D. were not detacted above the stated Reporting Limit.
NORTH CREEK ANALYTICAL inc.

Aot 20/
.Scott L. Armantd . : . : :
; 7 S04053.AES <5>

Laboratory Manager




CREEK ' - 18939 120th Aventie N.£., Suile 101+ Bothetl, WA 98011-950 (206} 481-9200 + FAX 485-2092
East 11115 Montgomery, Sulte B + Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-9290

ANAL' | |CAL 2405 5.W. Nimbus Avenue » Beaveron, OR 97008-7132  (503) 643-9200 » FAX 644:2202

——
—
—
ap—
—
a—
r——

\E.&E. -Sp :
539 W. Sharp Suite D -Sample Matrix: Water

Spokane , WA 99201 Analysis Method: WTPH-G

Attention: Gene St. Godard Units: ug/L (ppb) Analyzed:  Apr 18, 1995
. Reported:  Apr 19, 1995

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT - PRECISION ASSESSMENT
Lahoratory Control Sample ‘Sample Duplicate
: “(3asoline Range
Gasoline ' Organics

Spike Conc. _ Sample

Added:. 2000 Number: $504027-09

Spike _ Original '
Result: 1921 o 7 Result: N.D.
% _ - Duplicate
Recovery: . 96.1 / : : Result: - N.D..

Upper Control . Relative Relative Percerit Difference valﬁes are nol

Limit %: - . 114 - : % Difference reporied at sample concentration levels
: less 1han 10'umes the Detection Umit.

Lower Control- , 4 S ~ Maximum

Limit%: - . 55" e ' " RPD: .38
NORTH CREEK ANALYTICAL Inc.[ % Recovery: -~ Spike Result X180
: . Spike Concentration Added
40#' _2 _Relaiivé % Difference: . -Original Result - Duplicate Result x 100 o
Scott L. Armihd ) - " {Original Result + Duplicate Result} / 2 e

Laboratory anager:




2NORTH

i= CREEK 18939 120th Avenue N.E., Suite 101 + Bothell, WA'98011-9508  (206) 481-8200 » FAX 485-2092
;__=' .=_ ’ East 11115 Monigomery, Suite B + Spokane, WA 99206-4776 (508} 924-9200 » FAX 924-9290
ANALI I ICAL 9405 S.W. Nimbus Avenue s Beaverton, OR 970087132  {503) 643-9200 & FAX 644-2202

Analyst: G. Holie

539 W. S.harp- Sulte D Sample Matrix: Water
Spokane , WA -99201 Analysis Method: EPA 8020

Attention: Gene St. Godard Units: ug/L (ppb) | Analyzed: Apr 18, 1995
QC Sample #: 5504027-09 : Reported:  Apr 19, 1995

MATRIX SPIKE QUALITY CONTROL DATA REPORT -

ANALYTE -' Ethyl

Benzene Toluene Benzena Xylenes
Sample Result: N.D. 'ND. N.D. N.D.
Spike Cone.
Added: . 10.0 10.0 10.0 30.0
Spike :
Resuit: 918 - 9.19 90.3 27.3
. Spike
% Recovery: 92% 92% 903% 91%
Spike Dup. o _ :
Result: 936 . 9.26 9.32 282
Spike
Duplicate ) o ‘ B
% Recovery: . 9% - 93% - 93% - 94%
Upper Control ' ' , .
Limit%:. 138 . - 121 126 130 °
Lower Control S
‘Limit%: - - 57 78 83 C77
Relative =~ - B
% Difference: - 1.8% 0.8% 162.6% 3.2%
Maximum
RPD: 90 .90 13 20
NORTH CREEK ANALYTICAL In¢.[% Recovery: VSpike Restiit - Sampls Result X100
‘ Spike Conc, Added
S// : Retative % Difference: Spike Result - Spike Dup. Result X 100
cott L. Arm : _ (Spike Result + Spike Dup. Result) /2. .

- Laboratory. anager




ZNORTH
 Z=2CREEK

A ZANALYTICAL

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-9508. {206) 481-9200 » FAX 485-2992
East 11115 Montgomery, Suile B « Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-9290__
9405 S.W. Nimbus Avenue = Beaverlon, OR 97008-7132  (503) 643-9200 « FAX 644-2202

: an
Sample Matrix: Water
Analysis Method: WTPH-D
Units: mg/L (ppm)

Analyst

539 W. éharp- Suite D
Spokane , WA 99201

Attention: Gene St. Godard Analyzed

.Reponted

HYDROCARBON QUALITY CONTROL DATA REPORT

Extracted:

Apr 19, 1995
: Aprig, 23, 1995
: Apr19, 26, 1995

PRECISION ASSESSMENT -

ACCURACY ASSESSMENT
Laboratory Contro! Sample Sample Duplicate .
. Liesel Range
Diesel Organics
Spike Conc. Sample
Added: 5.00 Number: S504053-01
Spike Original ‘
Result: 5.03 Resuit: N.D.
% Duplicate
Recovery: 101 Result: N.D.
Upper Control Relative Relative Percent Difference valués are not -, .
Limit %: 119 % Difference reported at sample concentration levels
: less than 10 times the-Detection Limit." -
Lower Control .- Maximum
Limit%: 74 - -RPD: . 44
NORTH CREEK ANALYTICAL Inc[ % Recovery: - ‘ Sp'lké Result x 100
' Spike Concentration Added '
)/ J' ¢2 g Relative % Difference: - Qriginal Result - Duplicate Rasult x 100 .
Scott L. Arma {Orginal Result + Duplicate Result) / 2

Labaratory Manager
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Environmental, Inc.

Earth & Environmental E 520 North Foothifls Drive
25 August 1995 Suite 600
Spokane, Washington
US.A 99207

Tel (509) 482-0104

Time Oil Company Fax (509) 482-0202

2737 West Commodore Way
Seattle, Washington 98199-1233

Attention: Mr. Scott Sloan

Subject: AEE Project No. 12-01238-00
Groundwater Monitoring and Status Report
Richland Jackpot Foodmart (Time Qil Co. Property 01-056)
500 George Washington Way
Richland, Washington

Dear Mr. Sloan:

This letier presents results of our July 1995 groundwater sampling event and analytical testing at the
subject site. During this quarterly sampling event, conducted on 11 and 12 July 1995, a
representative from AGRA Earth & Environmental, Inc. (AEE) measured fluid levels and collected
groundwater samples from existing on-site monitoring wells for analytical testing. The resuits of our
findings are presented in the following letter report. This report has been prepared for Time Qil Co.
under our contract dated 28 December 1994,

Introduction
The site is an operating retail service station and Foodmart located at 500 George Washington Way

in Richland, Washington (Figure 1 - Vicinity Map). Approximate [ocations of the existing eleven
groundwater monitoring wells, one vapor extraction well, one groundwater extraction well, and one
sparge well are shown on Figure 2. These wells were installed during the initial subsurface
petroleum hydrocarbon evaluation in 1993 by Environmental Science & Engineering, Inc. and by
AEE during a subsequent site assessment and remedial investigation in 1995.

The site is located in a primarily commerciat area, with some residences in the vicinity along George
Washington Way to the south of the site. The Columbia River is located approximately 800 feet
east-northeast of the site. Site features inciude one retail building, three underground storage tanks
(USTs), and two pump islands.

Site Conditions

Groundwaler was encountered at depths ranging from 7.77 to 28.08 feet below the top of casing.
Based upon the well head survey data and groundwater measurements on 11 July 1995, an
approximate groundwater gradient of 0.0013 ft/ft (0.13 feet vertical fall in 100 feet horizontal) was
calculated. Groundwater flow is interpreted to be towards the north-northeast (approximate compass
direction 38 degrees). Groundwater elevations, as measured in the fourteen site wells on 11 July
1995, are presented on Figure 2. Groundwater elevations for all AEE site visits, including a 3
August 1995 visit, are summarized in Table 1. Groundwater elevations have increased slightly from
0.22 to 0.29 feet in the site wells between May and July 1995 monitoring events.

Based upon the well head survey data and groundwater measurements on 3 August 1995, an

approximate groundwater gradient of 0.0012 ft/ft (0.12 feet vertica) fall in 100 feet horizontal) was

rgglculated. Groundwater flow is interpreted to be towards the north-northeast (approximate compass
Engineering & Environmental Services




AGRA Earth & Environmental, Inc. 12-1238-00
Time Qil Company 25 August 1995
Groundwater Monitoring and Status Report-Time Cil Co. Property 01-056, Richiand, WA Page 2

direction 35 degrees). Groundwater elevations have decreased slightly from 0.23 to 0.29 feet in the
site wells since July 1995 monitoring event. No measurable liquid phase hydrocarbon (LPH) was
observed in any of the site monitoring welis during either the July or August monitoring event.

Groundwater Quality

Groundwater samples were collected from site monitoring wells for analytical laboratory testing.
Monitoring wells at the site consist of two four-inch diameter monitoring wells (MW-1 and MW-2),
nine two-inch diameter monitoring wells (MW-3 through MW-11), one two-inch diameter sparge well
(SW-1), and one four-inch diameter groundwater/vapor extraction well (RW-1). Prior to collecting
samples, fiuid level measurements were obtained from each well.

After measuring, all wells were purged utilizing a dedicated polyethylene bailer and dedicated bailer
cord. Once purged of at least three water column volumes (or if the well bailed dry), groundwater
samples were collected using a new polyethylene bailer for each monitoring well.

One groundwater sample was collected from each well and placed in three laboratory prepared glass
sample vials (40-ml VOA's) preserved with hydrochioric acid (HCL) and stored in a chilled cooler
during shipping to National Environmental Testing of Portland, Oregon for analytical testing. During
transportation, AEE chain-of-custody procedures were maintained in order to document sample
integrity, Each sample was analyzed for the volatile aromatic hydrocarbons benzene, foluene,
ethylbenzene, and total xylenes (BTEX) by EPA Method 8020 and for gasoline range petroleum
hydrocarbons (GRPH) by Washington State Department of Ecology (Ecology) Method WTPH-G.

Laboratory analysis indicated groundwater samples from MW-1, MW-2, MW-4, MW-7, MW-10, MW-
11, and RW-1 contained concentrations of GRPH andfor BTEX in excess of the cleanup levels
(groundwater cleanup criteria) set forth in Method A of Model Toxics Control Act (MTCA). Samples
collected from MW-3 and SW-1 contained detectable concentrations of GRPH andfor BTEX,
however none of the constituents exceeded the groundwater cleanup criteria. None of the other
samples collected (MW-3, MW-5, MW-8, and MW-9) contained levels of GRPH or BTEX above the
groundwater cleanup criteria. Laboratory test certificates are presented in Appendix A. Analiytical
test results for all sampling events, MTCA Method A cleanup levels and laboratory method detection
limits are summarized in Table 2.

Quality Assurance/Quality Control (QA/QC})

Laboratory performed QA/QC procedures indicated that all samples were within acceptable recovery
limits submitted for analytical testing. A summary of the QA/QC resuits and procedures is presented
in Appendix A.

CONCLUSIONS

Gasoline range petroleum hydrocarbons and BTEX in groundwater were detected at concentrations
above groundwater cleanup criteria in the samples collected from wells MW-1, MW-2, MW-4, MW-7,
MW-10, MW-11, and RW-1, None of the groundwater samples collected from other wells contained
concentrations of GRPH or BTEX above the groundwater cleanup criteria.

& @ AGRA
Earth & Environmental




AGRA Earth & Environmental, Inc. 12-1238-00
Time Oll Company 25 August 1995
Groundwater Monitoring and Status Report-Time Qil Co. Property 01-056, Richtand, WA Page 3

Groundwater elevations in site monitoring wells measured during this sampling event range 346.06
to 346.50 feet above mean sea level (MSL), and indicate a groundwater flow direction to the north-
northeast at an approximate hydraulic gradient of 0.0013 ft/ff. The next scheduled sampling event
will be in October 1995.

We appreciate being of continued service to Time Oil Co. If you have any questions regarding this
report, please do not hesitate to call us at your earliest convenience.

Respectfully submitted,
AGRA Earth & Environmental, Inc.

e

ruce D. Williams
Senior Project Scientist

A
Jcé:gN. Sondergaayd, P.G., R E.A,

Akgociate

Enclosures: Figure 1: Vicinity Map
Figure 2: Site and Exploration Plan
Table 1; Summary of Fluid Level Measurements
Table 2: Summary of Analytical Laboratory Test Results

Appendix A: Laboratory Certificates
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SOURCE: USGS "RICHLAND QUADRANGLE (1992)
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TABLE 1 - SUMMARY OF FLUID LEVEL MEASUREMENTS
RICHLAND JACKPOT (PROPERTY 01-056)

500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

PAGE 1/3

WELL DATE CASING DEPTHTO DEPTH TO GROUNDWATER ELEVATION
NUMBER MEASURED ELEVATION PRODUCT GROUNDWATER ELEVATION DIFFERENCE
{feet) {foot) {teat) (foet) {feet)
MW-1 1 Feb 95 371.15 0.00 28.16 342,99 --
Mw-2 1 Feb 95 371.23 0.00 28.13 343.10 -
MW-3 1 Feb 95 370.66 0.00 28.88 341.78 --
MW-4 1 Feb 95 370.95 0.00 28.50 342.45 -
MW-5 1 Feb 95 370.87 0.00 28.51 342.36 -
VW-1 1 Feb 95 370.97 0.00 28.40 342,57 -
MW-1 4 Apr 95 373.88 0.00 27.97 345,91 2.92
MWwW-2 4 Apr 95 373.80 0.00 27.95 345.85 2.75
MW-3 4 Apr 95 374.40 0.00 28.69 345.71 3.93
MW-4 4 Apr 95 374,10 0.00 28.32 345.78 3.33
MW-5 4 Apr 95 37417 0.00 28.28 345.89 3.53
MW-6 4 Apr 95 354,52 0.00 8.68 345.84 -
MW-7 4 Apr 95 355.82 0.00 10.10 345.72 -
MW-8 4 Apr 95 356.54 0.00 10.95 345,59 -
MWwW-9 4 Apr 95 373.57 0.00 28.03 345.54 -
MW-10 4 Apr 95 353.83 0.00 8.36 34547 -
MW-11 4 Apr 95 37296 0.00 26,86 346.10 -
VW-1 4 Apr 95 374.06 0.00 28.18 345.88 3.31
RW-1 4 Apr 95 374.08 0.00 28.26 345.82 -
SW-1 4 Apr 95 374.15 0.00 28,29 345.86 --
MW-1 19 Apr 95 373.88 0.00 27.87 346.01 0.10
Mw-2 19 Apr 85 373.80 0.00 27.77 346.03 0.18
MW-3 19 Apr 95 374.40 0.00 28.59 345,81 0.10
MW-4 19 Apr 95 374.10 0.00 28.23 345,87 0.09
MW-5 19 Apr 95 37417 0.00 28.19 345,98 0.09
MW-6 19 Apr 95 354.52 0.00 8.60 345.92 0.08
MW-7 19 Apr 95 355.82 0.00 10.01 345.81 0.09
Mw-8 19 Apr 95 356.54 0.00 10.86 345.68 0.09
MW-9 19 Apr 95 373.57 0.00 27.93 345.64 0.10
MW-10 19 Apr 95 353,83 0.00 8.26 345,57 0.10
Mw-11 19 Apr 95 372.96 0.00 26.77 346.19 0.09
VW-1 19 Apr 95 374.06 0.00 28.10 345.96 0.08
RW-1 19 Apr 95 374,08 0.00 28.16 345.92 0.10
SW-1 19 Apr 95 374.15 0.00 28.22 345.93 0.07

All measurements listed in feet.

All elevations based upon City of Richland datum. Benchmark is located at the intersection of George
Washington Way and Lee Boulevard (Elevation 372.49).

Site was resurveyed by Bob Stratton Surveyors on 4 April 1995,

ELEVATION DIFFERENCE - indicates change in groundwater elevation from previous measurement.
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TABLE 1 - SUMMARY OF FLUID LEVEL MEASUREMENTS PAGE 2/3
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

WELL DATE CASING DEPTHTO DEPTH TO GROUNDWATER ELEVATION
NUMBER MEASURED ELEVATION PRODUCT GROUNDWATER ELEVATION DIFFERENCE
(teet) {foot} (feet) {foet) (feet)
MW-1 18 May 95 373.88 0.00 27.65 346.23 0.22
MW-2 18 May 95 373.80 0.00 27.65 346.15 0.12
MW-3 18 May 95 374.40 0.00 28.36 346.04 0.23
MW-4 18 May 95 374.10 0.00 28.00 346.10 0.23
MW-5 18 May 95 374.17 0.00 27.96 346.21 0.23
MW-6 18 May 95 354.52 0.00 8.36 346.16 0.24
MW-7 18 May 95 355.82 0.00 9,78 346.04 0.23
MW-8 18 May 95 356.54 0.00 10.60 34594 0.26
MW-9 18 May 95 373.57 0.00 27.70 345.87 0.23
MW-10 18 May 95 353.83 0.00 7.99 345.84 0.27
MW-11 18 May 95 372.96 0.00 26.56 346.40 0.21
VW-1 18 May 95 374.06 0.00 27.86 346.20 0.24
RW-1 18 May 95 374.08 0.00 27.94 346.14 0.22
SW-1 18 May 95 ar4.15 0.00 27.98 346,17 0.24
MW-1 11 July 85 373.88 0.00 27.38 346.50 0.27
MW-2 11 July 95 373.80 0.00 27.37 346.43 0.28
MW-3 11 July 95 374.40 0.00 28.08 346.32 0.28
MwW-4 11 July 95 37410 0.00 27.72 346.38 0.28
MW-5 11 July 95 374.17 0.00 2zr.m1 346.46 0.25
MW-6 11 July 95 354.52 0.00 8.12 346.40 0.24
MW-7 11 July 95 355.82 0.00 9.52 346.30 0.26
MW-8 11 July 95 356.54 0.00 10.35 346.19 0.25
MW-9 11 July 85 373.57 0.00 27.43 346.14 0.27
MW-10 11 July 85 353.83 0.00 7.77 346.06 0.22
MW-11 11 July 95 372,96 0.00 26.27 346,69 0.29
VW-1 11 July 95 374.06 0.00 27.61 346.45 0.25
AwW-1 11 July 95 374.08 0.00 27.66 346.42 0.28
SW-1 11 July 95 374.15 0.00 2r.72 346.43 0.26

All measurements listed in feet.

All elevations based upon City of Richland daturm. Benchmark is located at the intersection of George
Washington Way and Lee Boulevard (Elevation 372.48).

Site was resurveyed by Bob Stratton Surveyors on 4 April 1995.

ELEVATION DIFFERENCE - Indicates change in groundwater elevation from previous measurement.
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TABLE 1- SUMMARY OF FLUID LEVEL MEASUREMENTS PAGE 3/3
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

WELL DATE CASING DEPTH TO DEPTH TO GROUNDWATER ELEVATION
NUMBER MEASURED ELEVATION PRODUCT GROUNDWATER ELEVATION DIFFERENCE
{feet) (teet) (feat) (feet) (feet)
MW-1 3 August 95 373.88 0.00 27.65 346.23 -0.27
Mw-2 3 August 95 373.80 0.00 27.65 346.15 -0.28
Mw-3 3 August 95 374.40 0.00 28.37 346.03 -0.29
MwW-4 3 August 95 374.10 0.00 28.00 346.10 -0.28
MW-5 3 August 95 374.17 0.00 27.98 346.19 -0.27
MW-6 3 August 95 354.52 0.00 8.35 346.17 -0.23
MW-7 3 August 95 355.82 0.00 9.77 346.05 -0.25
MWw-8 3 August 95 356.54 0.00 10.58 345.96 -0.23
MW-9 3 August 95 373.57 0.00 27.72 345.85 -0.29
MW-10 3 August 95 353.83 0.00 8.02 345.81 -0.25
Mw-11 3 August 85 372.96 0.00 26.55 346.41 -0.28
VW-1 3 August 95 374.06 0.00 27.86 346.20 -0.25
RW-1 3 August 95 374.08 0.00 27.94 346.14 -0.28
SW-1 3 August 95 374.15 0.00 27.99 346.16 -0.27

All measurements listed in feet,

All elevations based upon City of Richland datum. Benchmark is located at the intersection of George
- Washington Way and Lee Boulevard (Elevation 372.49).

Site was resurveyed by Bob Stratton Surveyors on 4 Aprit 1995.

ELEVATION DIFFERENCE - Indicates change in groundwater elevation from previous measurement.
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TABLE 2 - SUMMARY OF GROUNDWATER SAMPLING RESULTS
RICHLAND JACKPOT (PROPERTY 01-056)
500 GEORGE WASHINGTON WAY, RICHLAND, WASHINGTON

WELL DATE GRPH DRPH HORPH BENZENE TOLUENE ETHYLBENZENE XYLENES TCE PCE
NUMBER _ SAMPLED __ (ppb) _ {ppb) _ (ppb) (ppb) {ppb) (ppk) (ppb) __ (pPB)  (pPb)

MW-1 1 Feb 85 30000 1800 <750 39 890 430 3700 <1.0 <1.0
MW-2 1 Fab 95 16000 330 <750 <10, 7o 250 2600 1.2 1.6
MW-3 1 Feb 95 110 <250 <750 1.8 <0.5 2.0 <0.5 NT NT
MW-4 1 Feb 95 10000 610 <750 38 28 300 860 NT NT
MW-5 1 Feb 85 <§0 <250 <750 <0.5 <0.5 <0.5 <0.5 1.4 <1.0
YW-1 1 Feb 85 16000 970 <750 15 13 400 1600 <1.0 <1.0
MW-1 4 Apr 95 26000 1300 NT 53 850 430 3000 <5.0 <5.0
MW.2 4 Apro5 14000 720 NT 12 390 280 2800 <5.0 <5.0
MW-3 3 Apros 780 <250 NT 6.7 29 30 4.4 1.2 <1.0
MW-4 3 Apr 95 25000 1100 NT 42 77 580 2400 <5.0 <5.0
MW-5 3 Apr 95 <50 <250 NT <0.5 <0.5 <0.5 <0.5 <50 <5.0
MW.8 3 Apr 95 <50 <250 NT <0.5 0.63 <0.5 0.95 <1.0 25
MW-7 3 Apr@s 35000 2000 NT 72 470 1400 8400 <5.0 <5.0
MW-8 3 Apros <50 <280 NT <0.5 <0.5 <0.5 <0.5 <1.0 2.7
MW-9 3 Apr 95 <50 <250 NT <0.5 <0.5 <0.5 <0.5 <t.0 3.7
MW-10 3 Apres 20000 660 NT 57 34 620 1500 <5:0 <5.0
MW-11 4 Aprg5 7400 NT NT <0.5 2.4 4.4 15 <1.0 2.5
RW-1 4 Apr 95 44000 2700 NT 48 140 1200 6100 <5.0 <5.0
SW-1 4 Apr g5 710 <250 NT <0.5 <0.5 Q.82 11 <1.0 <1.0
Mw-1 12 July 95 17000 NT NT 31 480 300 2000 NT NT
MW-2 12 July 95 9100 NT NT <10 230 190 1700 NT NT
MW-3 11 July 95 550 NT NT 3.4 8.3 22 0.51 NT NT
MW-4 11 July 95 16000 NT NT <5.0 20 400 1600 NT NT
MW-6 11 July 65 <50 NT NT <0.5 <0.5 <0.5 <0.5 NT NT
MW-8 11 July 5 <50 NT NT <0.5 <0.5 <0.5 <0.5 NT NT
MW-7 11 July 95 31000 NT INT 35 82 <10 5300 NT NT
MW-8 11 July 98 <50 NT NT <0.5 <05 <0.5 <0.5 NT NT
MW-9 11 July 95 <50 NT NT <0.5 <0.5 <0.5 <0.5 NT NT
MW-10 11 July 85 16000 NT NT 86 16 510 950 NT NT
MW-11 12 July 95 1800 NT NT 11 2.2 1.8 14 NT NT
RW-1 12 July 95 31000 NT NT a3 24 420 2700 NT NT
SW-1 11 July 95 280 NT NT 1.8 <0.5 16 1.1 NT NT

GW Cleanup Crlteria 1000 1000 1000 5.0 40.0 30.0 20.0 5.0 5.0

GRPH Gasolline range petroleum hydrocarbons, as analyzed by Ecology Method WTPH-G.

DRPH Dlesel range petroleum hydrecarbons, as analyzed by Ecology Method WTPH-D.

HORPH Heavy clls range pelroleum hydrocarbons, as analyzed by Ecology Method WTPH-D-Extended.

TCE Trichloroethene as analyzed by EPA Meathod 8260,

PCE Tetrachlocroethene as analyzed by EPA Method 8260.

BTEX Benzene, toluene, ethylbenzene, and total xylenes as analyzed by EPA Method 8020.

ppb Parts par bllllen, or micrograms per liter (ugfL).

BOLDED Indicates sample result equals or exceeds groundwater cleanup criterla.

GW (Groundwater) cleanup criteria are levels promulgated in WAC 173-340-720 (MTCA).
NT Not tested this date.
O AGRA
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QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This appendix presents AEE's review of analytical laboratory QA/QC data and includes the analytical
laboratory certificates. In general, all QA/QC results are acceptable and meet AEE criteria.

Ecology Method WTPH-G

Surrogate recoveries for Method WTPH-G ranged from 96% to 102%, within the acceptance limits
of 80% to 120% for most groundwater samples submitled for analytical testing. Continuing
calibration curves (CCV) and laboratory control spikes (LCS) ranges from 99.7% 1o 107%, which
were within the acceptance range of 80% to 120%. The matrix spike and matrix spike duplicate
(MS/MSD) was 20% ( however the matrix spike samples may not be samples from this sample set).
The relative percent difference (RFD) was also not calculated correctly for these samples. Results
of the laboratory blank were all non detectable.

EPA Method 8020 (BTEX)

Surrogate recoveries for Method 8020 were within the recovery limits of 80% to 120% for all
groundwater samples submitted for analytical testing. Recoveries from the July 1995 sampling event
ranged from 94% to 106%. Continuing calibration curves (CCV) and laboratory control spikes (LCS)
range from 99.7% to 107.1%, which were within the acceptance range from 80% to 120%. Matrix
spikes and matrix spike duplicates (MS/MSD) ranged from 87.1% to 98.6%, which were within the
acceptance range of 80% to 120%. The relative percent difference (RPD) ranged -from 4.5% to
6.7%, which were less than the maximum acceptance value of 20%. Results of the laboratory blank
were non detectable.

Duplicate Samples
One duplicate sample was collected during of the sampling event. Results of ail duplicate results

as compared to results of the initial sample (where above laboratory detection limits) were within the
maximum acceptable difference of 50%.
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Partland Division

NATIONAL 17400 SW Upper Boonas Ferry Rd.

Suite #260

ENVIRONMENTAL Baane, on o7224
@ TESTING, INC. P (503) 635-6389

INET

Scott Sloan Date: 07/21/1995
Time Oil Company NET Account No.: 60277
2737 W. Commodore Way NET Job Number: 95.02157

Seattle, WA 98199-1233

Project: Time ©il - Richland, WA
Location: 12-1238

Sample analysis in support of the project referenced above has
been completed and results are presented on the following pages.
Should you have questions regarding procedures or results, please
feel welcome to contact Client Services.

Sample Matrix Date Date

Humber Sample Description Type Taken . Received
43434 MW-1 GROUND WATER 07/12/1995 07/15/1995
43435 MH-2 GROUND WATER 07/12/1995% 07/15/1995
43436 MW-3 GROUND WATER 07/11/1995 07/15/1995
43437 MW-4 GROUND WATER 07/11/1995 07/15/1995
43438 MW-5 GROUND WATER 07/11/1995% 07/15/1995
43439 MW-6 GROUND WATER 07/11/1995 07/15/1995
43440 MW-7 GROUND WATER 07/11/1995 07/15/1995
43441 MW-8 GROUND WATER 07/11/1995 07/15/1995
43442 MH- 9 GROUND WATER 07/11/1995 07/15/1995
43443 MH-10 GROUND WATER 07/:11/1995 07/15/1995
43444 MH-11 GROUND WATER 07/12/1995 07/15/1995
43445 SH-1 GROUND WATER 07/11/1995S 07/15/1995
43446 RW-1 GROUND WATER 07/12/1995 07/15/1995
43447 MH-99 GROUND WATER 07/11/1995 07/15/1995

Approved by:

Tabatha Brochu T
NET, INC. Project Manage




ANALYTICAL REPORT

Scott Sloan 07/21/1995

Time Oil Company Job No.: 95.02157

2737 W. Commodore Way

Seattle, WA 98195-1233 Page: 2

Project Name: Time Oil - Richland, WA

Date Received: 07/15/1995 .
Sample Number Sample Description
43434 Mr-1
PARAMETERS METHCDS RESULTS REPQRT_LIMIT UNITS DATE ANALYZED FLAG
BTEX/WTPH-Gasoline (H}
Dilution Factor 25 07/18/1985
Benzene 8020 31 10 ug/L 07/18/1995
Toluene 8020 480 10 ug/L 07/18/1995
Ethyl Benzene aozo 300 10 ug/L 07/18/1995
Xylenes, total 8020 - 2000 BT ) ug/L 07/18/1995
KTPH-Gasoline WTPH-G 17000 1,200 ug/L 07/18/1995
Sample Number Sample Description
43415 MW-2
PARARMETERS METHCDS RESULTS REPORT LIMIT IWITS DATE ANALYZED ELAG
BTEX/HTPH-Gasoline (W) .
Dilution Factor 25 07/18/1995
Benzene 8020 ND 10 ug/L 07/18/1995
Toluene 8020 230 10 ug/L 07/18/1995
Ecthyl Benzene 8020 190 10 ug/L 07/18/1995
Xylenes, total 8020 1700 10 ug/L 07/18/1995
HTPH-Gasoline HTPH-G 9100 1,200 ug/L 07/18/19%5
Sample Number Sample Descripticn
43436 MW-3
PARBMETERS METHODS RESULTS REFORT LIMIT INITS DATE ANALYZED FLAG
BTEX/HTPH-Gasolire (W)
Dilution Factor o1 07/18/199%5
Benzene 8020 3.4 0.5 ug/L 07/18/1995
Toluene 8020 - 6.3 0.5 ug/L 07/18/1995
Ethyl Benzene 8020 22 0.5 ug/L 07/18/199%
Xylenes, total a020 0.51 0.5 . ug/L 07/18/1995
WTPH-Gasoline HWTPH-G 550 50 ug/L 07/18/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limit.




Scott Sloan
Time 0il Company

ANALYTICAL REPORT

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name :
Date Received:

Sample Number
43437 M-4

PARAMETERS
BTEX/WTPH-Gasoline (H}
Dilution Factor
Benzene

Toluene

Ethyl Benzene
Xylenes, total
WTPH-Gasoline

Sample Number
43438 MH-5

PARAMETERS
BTEX/WTPH-Gasoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene
Xylenes, total
WTPH-Gasoline

Sample Number
43439 . MH-6

PARAMETERS
BTEX/WTPH-Gagoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene
Xylenes, total
HTPH-Gasoline

Sample Description

Sample Description

Sample Deacription

07/21/1995
Job No.: 95.02157
Page: 3
Time 0il - Richland, WA
07/15/1995%
METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
10 07/18/1995
8020 WD 5. ug/L 07/18/1995
8020 20 5. ug/n 07/18/1995
B020 400 5. ug/L 07/18/1995
8020 1600 5. ug/L 07/18/1995
WTPH-G 15000 500 ug/L 07/18/1995
METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED PLAQ
1 07/18/1995
8020 ND 0.5 ug/L 07/18/1995
8020 ND- 0.5 ug/L 07/18/1995
8020 ~ ND 0.5 ug/L 07/18/1995
8020 ND 0.5 ug/L 07/18/1995
WTPH-G ND 50 ug/L 07/18/1995
METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
1 07/18/1995
8020 . - ND. - ¢.5. ug/L 07/18/1995
8020 - ND' 0.5 - ug/L 07/18/1995
8020 ND 0.5 ug/L 07/18/1995
8020 ND 0.5 ug/L 07/18/1995
WTPH-G ‘ND 50 ug/L 07/18/1995

A sample result of ND indicates the paramuter was Not Detected at the reporting limie.




ANALYTICAL REPORT

Scott Sloan 07/21/1995

Time Qil Company Job No.: 95.02157%
2737 W. Commodore Way

Seattle, WA 981995-1233 . Page: 4

Project Name: Time 0il - Richland, WA

Date Received: 07/15/1995

Bample Number Sample Description

43440 Mw-7

PARAMETERS HMETHODS RESULTS REPORT LIMIT UNITS DATE _ANALYZED FLAG
BTEX/WTPH-Gasoline {W}

Dilution Factor 25 07/18/1995

Benzene 8020 s 10 ug/L 07/18/1995

Toluene 8020 82 10 ug/L 07/18/1995

Ethyl Benzene 8020 ND 10 ug/L 07/18/1995

Xylenes, total 8020 5300 10 . ug/L 07/18/1995
WTPH-Gasoline WTPH-G 31000 1,200 ug/L 07/18/1995

Sample Numbexr Sample Description

43441 MH-8

PARAMETERS METHOQDS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLRG
BTEX/HTPH-Gasoline {W}

Dilution Factox 1 07/18/1995

Benzene ) 8020 ND 0.5 ug/L 07/18/1995

Toluene 8020 ND 0.5 ug/L 07/18/1995

Ethyl Benzene 8020 ND 0.5 ug/L 07/18/199%

Xylenes, total ’ 8020 ND 0.5 ug/L 07/18/1995
WTPH-Gasoline WTPH-G ND 50 ug/L 07/18/1995

Sample Number Sample Description

43442 Mr-9

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
BTEX/WTPH-Gasoline (W)

Dilution Factor 1 07/18/1995

Benzene 2020 ND 0.5 ug/L 07/18/1555

Toluene 8020 ND 0.5 .« - ug/L 071/18/1995

Ethyl Benzene 8020 ND 0.5 ug/L 07/18/1995

Xylenes, total 8020 ND 0.5 ug/L 07/18/1995
HTPH-Gasoline HWTPH-G ND 50 ug/L 07/18/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limikt.




Scott Sloan
Time Oil Company

ANALYTICAL REPORT
07/21/1995

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name:
Date Received:

Sample Number
43443 MW-10

PARAMETERS
BTEX/HTPH-Gasoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene

Xylenes, ‘total
WTPH-Gasoline

Sample Humber
43444 MW-11

PARAMETERS
BTEX/WTPH-Gasoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene
Xylenes, total
WTPH-Gasoline

Sample Number
43445 - BH-1

PARAMETERS
BTEX/WTPH-Gasoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene

Xylenes, total
WTPH-Gasoline

Time 0il

Sample Description

METHODS

Sample Description

Sample Degcription

Job No.:

Page:

- Richland, WA
07/15/1995

RESULTS
10
8020 86
8020 16
8020 510
8020 950
WIPH-G 16000
METHODS RESULTS
. 1
8020 11
8020 2.2
8020 1.8
8020 1.4
WTPH-G 1600
METHODS RESULTS
1
8020 1.8
8020 .: - - ND
8020 16
8020 1.1
280

WIPH-G

REPORT LIMIT UNITS

5

DATE ANALYZED

5. ug/L
5. ug/L
S. ug/L
S. ug/L
500 ug /L

REPORT LIMIT  UNITS

07/19/1995
07/19/1995
07/18/15835
07/18/1995
07/18/1995
07/18/1995

DATE ANALYZED

0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
50 ug/L

REPORT LIMIT  UNITS

0.5.. . ug/L
0,50 .7 . ug/L
0.5 ug/L
0.5 ug/L
50 ug/L

07/19/1995
07/19/1995
07/19/1995
07/19/1995
07/19/1995
07/19/1995

DATE ANALYZED

07/19/1995
07/19/1995
07/19/1995%
07/19/1995
07/19/1995
07/19/1995

A sample result of WD indicates the parameter was Hot Detected at the reporting limit.

95.02157

FLAG

FLAG




Scott Sloan
Time 0il Company

ANALYTICAL REPORT

2737 W. Commodore Way
Seattle, WA 98199-1233

Project Name:
Date Received:

Sample Numbex
43446 RW-1

PARAMETERS
BTEX/WTPH-Gasoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene

Xylenes, total
WTPH-Gasoline

Sample Number
43447 MW-99

PARAMETERS
BTEX/WIPH-Gasoline (W)
Dilution Factor
Benzene

Toluene

Ethyl Benzene

Xylenes, total
WTPH-Gasoline

Time 0Oil

Sample Description

Sample Deacription

- Richland, WA
07/15/1995 '

METHODS RESULTS REPORT LIMIT
25

8020 33 10

8020 24 10

B020 420 10

8020 2700 10

WTPH-G 31000 1,200

METHODS - RESULTS REPORT LIMIT
1

8020 ND 0.5

8020 ND 0.5

8020 ND 0.5

8020 ND 0.5

WTPH-G ND 50

07/21/1995
Job No.: 95.02157
Page: 6
UNITS DATE ANALYZED FLAG
07/19/1995
ug/L 07/18/1995
ug/L 07/19/1995
ug/L 07/19/1995
ug/L 07/19/1995
ug/L 07/19/1995
UNITS DATE_ANALYZED FLAG
07/158/1995
ug/L 07/1%/1995
ug/L 07/19/1995
ug/L 07/19/1395
ug/L 07/18/1995
ug/L 07/19/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limit.




SURROGATE REPORT

Scott Sloan 07/21/1995
Time 0il Company Job No.: 95.02157
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 7
Project Name: Time Qil - Richland, WA
Date Received: 07/15/1995

SURROGATES METHODS RESULTS DATE ANALYZED FLAG
Sample Number Sample Description

43434 MW-1

aaa-TFT {BTEX-Surr.} 8020 99 % 07/18/1995

aaa-TPT {Gas Surr.} WTPH~-G 100 % 07/18/1995

Sample Number gample Description

43435 MH-2

aaa-TFT (BTEX-Surr.} 8020 99 % 07/18/1995

aaa-TFT (Gas Surr.) RWTPH-G 98 % 07/18/199%

Sample Number Sample Desgcription

43436 MW-3

aaa-TFT {BTEX-Surr.} 8020 102 % 07/18/1995

aaa-TFT {Gas Surx.]j WTPH-G 99 % 07/18/1995

Sample Humber Sample Description

43437 MH-4

aaa-TFT (BTEX-Surr.) BO20Q . 106 % 07/18/1995

aaa-TFT (Gas Surr.) WIPH-G 102 % 07/18/1995

Sample Humber Sample Description

43438 ) MH-5

aaa-TFT (BTEX-Surr.) 8.020 00 . ¥ . . 07/18/1995

aaa-TFT (Gas Surrx.) WTPH-G. ... . 96 ': %" - . Q7/18/1995"

Sample- Number Sample Description

43439 MHW-6

aaa-TFT {BTEX-Surr.}) 8020 104 ¥ 07/18/1995

aaa-TFT {Gas Surr.) WTPH-G 102 % 07/18/199%




SURROGATE REPORT

Scott Sloan 07/21/1995
Time 0il Company Job No.: 95.02157
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 8
Project Name: Time Oil - Richland, WA
Date Received: 07/15/1995

SURRCGATES METHODS. ' RESULTS. * . DATE ANALYZED FLAG

Sample Humber Sample Description

43440 MW-7

aaa-TFT (BTEX-Surr.) 8020 105 ¥ 07/18/1995

aaa-TFT (Gas Surr.) WIPH-G 102 % 07/18/1995

Sample Number Sample Description

43441 MW-8

aaa-TFT (BTEX-Surr.) B020 97 % 07/18/1995

aaa-TFT (Gas Surr,) WTPH-G 96 ¥ 07/18/1995

Sample Number Sample Description

43442 MW-9

aaa-TFT (BTEX-Surr.) 8020 102 ¥ 07/18/1995

aaa-TFT {Gas Surr.)- WTPH-G - 101 % 07/18/1995

Sample Number Sample Description

43443 - MW-10

aaa-TFT {(BTEX-Surr.) 8020 101 ¥ 07/19/1995

aaa-TFT {Gas Surr.) WIPH-G 105 ¥ 07/19/1995

Sample Number Sample Description

43444 MW-11

aaa-TFT (PTEX-Surr.) 8020 94 ¥ .07/19/18%5

aaa-TFT {Gas Surr.) WTPH-G . 96 : ¥ ¢ 07/19/1995

Sample Number - Sample Description

43445 SH-1

aaa-TFT (BTBX-Surx.) 8020 94 ¥ C_O'J'/19/1995

aaa-TFT (Gas Surr.) WTPH-G 99 ¥ 07/19/1995




SURROGATE REPORT

Scott Sloan 07/21/1995
Time 0il Company Job No.: 95.02157
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 9
Project Name: Time 0il - Richland, WA
Date Received: 07/15/1995

SURROGATES METHODS  RESULTS DATE ANALYZED -FL.\G

Sample Numbexr Sample Description

43446 RW-1

aaa-TFT (BTEX-Surr.) 8020 94 ¥ 07/19/1995

aaa-TFT (Gas Surr.) WTPH-G 96 ¥ 07/19/1995

Sample Number Sample Deacription

43447 MH-99

aaa-TFT {BTEX-Surr.) 8020 94 ¥ 07/19/1995

aaa-TFT (Gas Surr.) WTPH-G 96 % 07/19/1995




ALITY L
CONT )i G CAL CORNE I(())N

Time Oil Company Date:
2737 W. Commodore Way '
Seattle, WA 98199-1233 NET Job Number:
Contact: Scott Sloan
Project: Time 0il - Richland, WA
ccv
True Concentration Percent Date
hnalyte Concentration Found Recovery  Analyzed
BTEX/WTPH-Gasoline (W)
WTPH-Gasoline 700 750 107.1 07/18/1995
BTEX/WTPH-Gasoline (W)
HTPH-Gasoline 700 738 105.4 07/19/1995

CCV - Continuing Calibration Verification

R(}FICATION

Note: Recovery limits foxr 8240, 8260, 8270, 8010, 8020, 624, 625 gpecified in method.
Gascline, Diesel, 418.1, 418.1M limits 80-120%. Metals recovery limits 80-120%.

07/21/1995
95.02157




UALITY CONTROL REPORT
LABORATORY CONTROL STANDARD

Time 0il Company Date: 07/21/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.02157

Contact: Scott Sloan
Project: Time 0il - Richland, WA

LCS

True Concentration LCS Date
Analyte Concentration Found % Recovery Analyzed
BTEX/HTPH-Gagoline (W)
HTPH-Gasoline 350 365 104.3 07/18/1995
BTEX/HTPH-Gascline (W}
WTPH-Gasoline 700 738 105.4 07/18/1995
BTEX/WTPH-Gascline {W)
WIPH-Gasoline 350 349 99.7 07/19/1995
BTEX/HTPH-Gascline (W)
WTPH-Gascline 350 372 106.3 07/19/1995

LCS - Laboratory Control Standard

Hote: Recovery limits for fuels B0-120%. 8010, 8020, 8240, éZEO, 8270, 624, 6£25% specified in method.
Recovery limits for metals analyses 80-120%. 418.1 limits are 90-140%.




UALITY CONTROL REPORT
MAT SPIKE/MATRIX SPIKE DUPLICATE

Time 0il Company Date: 07/21/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 Job Number: 95.02157

Contact: Scott Sloan
Project: Time 0il - Richland, WA

Makbrix MSD

Spike Sample Spilke Percent MSD Spike Percent MS/MSD
Analykte Result Result  Amount Units Recovery Result Amount Units Recovery RPD
BTEX/WIPH-Gasoline (W)
WTPII-Gasoline 0.0 - 0.0 ug/L 4] 350 150 ug/L 200.00
BTEX/WTPH-Gasoline (W)
Benzene 1108 1.8 1270 ug/Lr B7.1 1159 1270 ug/L 91.1 4.5
Toluene 36541 ND 3840 ug/L 92.2 3786 3840 ug/L 58.6 6.7
HTPH-Gasoline 0.0 280 0.0 ug/L 0 350 350 ug/L 20.0 200.0

NOTE: Matrix Spike Samples may not be samplea from this job.

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
dil,= Diluted Qut




UALITY CONTROL REPORT
Q BL%NKS

Time 0il Company Date: 07/21/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.02157

Contact: Scott Sloan
Project: Time Oil - Richland, WA
Location: 12-1238

Blank Date
hnalyte Analysis MDL Unikts hnalyzed
BTEX/WTPH-Gasoline (W)

Dilution Pactor 1 07/18/1995
Benzene HD 0.5 ug/L 07/18/1995
Toluene ND 0.5 ug/L 07/18/1995
Ethyl Benzene ND 0.5 ug/L 07/18/1995
Xylenes, total ND 0.5 ug/L 07/18/1995
HTPH-Gasoline KD 50 ug/L 07/18/13995
aaa-TFT {Gas Surr.) 104 ¥ 07/18/1995
aaa-TFT {BTEX-Surr.) 96 ¥ 07/18/1995 .
BTEX/WTPH-Gasoline (H)

Dilution Pactor S 1 07/19/1995
Benzene ND 0.5 ug/L 07/19/1995
Toluene ND 0.5 ug/L 07/19/1995%
Ethyl Benzene ND 0.5 ug/L  07/19/1995
Xylenes, total ND 0.5 ug/L 07/19/1995
WTPH-Gasoline ND 50 ug/L 07/19/1995
aaa-TFT {Gas Surr.) 103 ’ ¥ 07/19/1995
aaa-TFT (BTEX-Surr.) 101 % 07/19/1995

Advisory Contrcl Limits for Blanks:

Metals/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit.

GC/MS - Semi-Volatiles - all compounds should be less than the Reporting Limit except for phthalates which should
be lesa than 5 times the reporting limit.




Bl

SR

This sample does not have a typical gasoline pattern.

" This sample does not have a typical dlesel pattern.

The blank exhibited a positive result greater than the reporting limit for this compound.
The sample appears to contain a lighter hydrocarbon than gasgline.

The sample appears Lo extend to a heavier hydrocarbon rangé than gaaoline.

The sample appears to extend to a lighter hydrocarbon range than diesel.

The sample appears to extend to a heavier hydrocarbon raﬁge than diesel.

The positive result for gasoline is due to single component comtamination.

The gasoline elution pattern for the sample is not typical.

The oil pattern for this sample is not typical.

The result for this compound is an estimated concentration.

The LCS recovery exceeded control limita. See the LCS page .of this report.

MS and/or MSD percent recovery exceeds control limits.

The MS/MSD RPD 1s greater than 20%. The sample was re-extracted and re-analyzed with similar reaplts. Thia is due

to a matrix interference, likely a non-homogenelty of the sample.
A posat digeatlon apike was analyzed, and recoveries are within control limits.

Detectlon limlts elevated due to sample matrix.

The duplicate RPD was greater than 20%. The sample was re-extracted and re-analyzed with similar results.

indicates a matrix interference in the sample, likely a non-homogeneity of the sample.

Surrogate recovery outside control limits. See the surrogate page of the repor;.

The duplicate RPD was greater than 20%. Due to insufficient sample, re—analya;q was not possible,
Sample was analyzed outside‘recommended-holdingatimes.-

The result for this parametef was greater than the TCLP regulatory limit.

The pattern seen for the parameter being analyzed is not typical.

This
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O AGRA

Earth & Environmental
538 W Sharp Avenue, Suite D
Spokane, Washington 99201-2422
Tel (509) 325-0104 Fax (509) 325-0212

G5.0215
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CIA\ AGRA AGRA Earth &

Environmental, Inc.

Earth & Environmen tal E 520 North Foothills Drive
17 August 1995 Suite 600
Spokane, Washington
U.S.A. 99207

Tel (509) 482-0104

Time Cil Compan
pany Fax {509} 482-0202

2737 West Commeodore Way
Seattle, Washington 98199-1233

Attention: Mr. Scott Sloan

Regarding: Results of Bank/Seep Sampling on Columbia River
Near Time Oil Property 01-056, Richland, Washington

Dear Mr, Sloan:

AGRA Earth and Environmental, Inc. (AEE) is pleased to submit this letter report presenting results
of the bank and seep sampling event conducted along the Columbia River in the vicinity of the
subject site (Figure 1 - Site Location Map). The purpose of this sampling event, performed on 3
August 1995 in Howard Amon Park, was to evaluate scil and groundwater conditions with respect
to petroleum hydrocarbon impact along the west bank of the Columbia River.

Sampling Procedures

Sampling locations along the river were selected based upon an estimated projection of the down-
gradient extent of the submerged hydrocarbon smear zone in sail, which extends to the northwest
roughly in a line from monitoring well MW-1 to MW-10. Although recent water level measurements
indicate groundwater flow is currently towards the northeast, during the time of the petroleum release
at the subject site, groundwater flow was towards the easi. Therefore, sampling locations were
based upon the down-gradient direction of the plume at the time of the release. Sampling locations
are presented in Figure 2.

Five soil samples and two seep samples were collected along the bank of the Columbia River. Each -
soil sample was collected from a point approximately one foot above the river elevation and less than
five feet from the river edge. The bank along the river in this area drops approximately one to two
feet in a nearly vertical direction from a grassy park area to the river shore. Soil samples were
collected by first removing surficial soil from the bank using a decontaminated stainless steel trowel,
then placing soil into two laboratory prepared 8-ounce sample jars. Seep samples were collected
by excavating a small hote adjacent to the seep, allowing water to enter the hole, lowering a 40-
milliliter unpreserved sample bottle beneath the water surface, opening the cap, allowing the water
to fill the bottle, sealing the cap while underwater, then decanting the water into a 40-milliliter sample
bottle preserved with hydrochloric acid.

Each sample was placed into an iced cooler, which was transported under AEE chain-of-custody
procedures to National Environmental Testing (NET) laboratories of Portland, Oregon. All seven
samples was analyzed for gasoline range petroleum hydrocarbons (GRPH) by Washington State
Department of Ecology Method WTPH-G and the aromatic hydrocarbons benzene, toluene,
ethylbenzene, and tota! xylenes (BTEX) by EPA Method 8020.

oo .
E:a‘b Engineering & Environmental Services




AGRA Earth & Environmental, inc. 12-1238-00
Time Qil Company 17 August 1985
Results of Bank/Seep Sampling Time Qil Property No. 01-058, Richland, WA Page 2

Sampling Results

None of the five soil samples contained detectable concentrations of GRPH or BTEX compounds.
Laboratory detection limits for GRPH ranged from 3 to 4 mg/kg or paris per million; laboratory
detection limits for the BTEX compounds ranged from 0.3 to 0.4 mg/kg.

Neither of the two seep samples contained detectable concentrations of GRPH, benzene,
ethylbenzene, or total xylenes. Sample SEEP-01 contained 0.66 ug/L or parts per billion of toluene,
which is less than the cleanup level of 40.0 ug/L. Sample SEEP-02 did not contain detectable
concentrations of any target analytes. Laboratory detection limits for GRPH were 50 ug/L; laboratory
detection limits for the BTEX compounds were 0.5 ug/L.

Analytical results are summarized in Table 1; laboratory cerlificates are included in Appendix A.

Conclusions

Analytical results of the bank and seep sampling indicate minimal petroleum hydrocarbon impact
along the west bank of the Columbia River in the vicinity of the site. In our opinion, the toluene result
observed in the sample collected from SEEP-01 could possibly be a result of gasoline from boat
motors (this portion of the Columbia River is heavily used for commercial and recreational boating),
which could have been washed onto the beach at this location.

Although the results of this sampling event can be utilized to provide baseline risk assessment data
for users of Howard Amon Park and the Columbia River, they should not be used alone to identify
the down-gradient extent of petroleum hydrocarbons emanating from the subject site. Based upon
the fluctuating hydrogeological characteristics observed at the site to date, the smear zone soils
could be found at different depths or locations from those sampled during this event.

We appreciate being of continued service to Time Oil Co. If you have any questions regarding the
contents of this letter, please do not hesitate to call us at your earliest convenience.

Respectfully submitted,
AGRA Earth and Environmental, inc.

A

uce Williams
Senior Project Scientist

LA
WN. Sondergslard, P.G., R.E.A.

sgociate

Enclosures  Figure 1 - Site Location Map
Figure 2 - Sampling Locations
Table 1 - Summary of Bank/Seep Sample Results
Appendix A - Analytical Laboratory Certificates
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.AGFCA Earth & Ernvironmental, Inc.

PARKING AREA
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COLUMBIA RIVER
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FIGURE 2
SAMPLING LOCATIONS

TIME OIL CO. PROPERTY 01-056

RICHLAND, WASHINGTON
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I TO MW-1, MW-4, MW-7

AGRA Earth & Environmental, Inc.

PARKING AREA

BASEBALL FIELD

JOGGING PATH

HOWARD AMON PARK

COLUMBIA RIVER
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FENCE — SEEP-01
4— FENCE
AMPHITHEATER
wo. 12-1238 FIGURE 2
@ AGRA DESIGN BDW SAMPLING LOCATIONS
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Earth & Environmental
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Portland Division

NAT'ONAL ézi&:go#sa\g\IOUpper Boones Ferry Rd.
N E ) I ENVI RONMENTAL Portland, OR 97224
Tel: (503) 624-5449
® TESTI NG’ INC. ng:((so%) 639-6889
Scott Sloan Date: 08/10/1995
Time 0Oil Company NET Account No.: 60277
2737 W. Commodore Way NET Job Number: 95.02481

Seattle, WA 98199-1233

Project: 12-1238-03
Location: Time 0Oil- Richland, WA

Sample analysis 1in support of the project referenced above has
been completed and results are presented on the following pages.
Should you have questions regarding procedures or results, please
feel welcome to contact Client Serxrvices.

Sample Matrix Date Date

Numbexr Sample Description Type Taken Received
44568 S5-01 S501L 08/03/1555 08/04/1995
44569 S5-02 SOIL 08/03/1555 08/04/1955
44570 85-03 SOIL 08/03/1995 08/04/1995
44571 S5-04 50IL 08/03/1995 08/04/1995
44572 S5-058 SOIL 08/03/1995 08/04/1995
44573 SEEP-01 GROUND WATER 0B/03/1995 08/04/1995
44574 SEEP-02 GROUND WATER 08/03/1995 08/04/1995

Tabatha Brochu
NET, INC. Project Manager

E

GROUR,




ANALYTICAL REPORT

Scott Sloan
Time 0il Company
2737 W. Commodore Way

Seattle, WA 98199-1233
Project Name: 12-1238-03
Date Received: 08/04/1995

Sample Number Sample Desgcription

08/10/1995
Job No.:

Page: 2

95.02481

44568 $5-01

DARMMETERS METHODS RESULTS REPORT LIMIT UHITS DATE ANALYZED FLAG
Solids, Total 160.3 82 Q.01 ¥ 08/08/1995

8020 BTEX {8)

Dilution Pactor 1 - 08/08/1995

Benzene 8020 ND 0.4 mg/kg 4 08/08/1995

Toluene 8020 ND 0.4 mg/kg 4 08/08/1995
Ethylbenzene 8020 ND 0.4 mg/kg 4 08/08/1995

Xylenes, total 8020 ND 0.4 mg/kg 4 08/08/1995

WTPH-GAS (S)

Dilution Pactor 1 - 08/08/1995

Gasoline HTPH-G ND 4. mg/kg 4 08/08/1995

Sample Number Sample Deacription

44569 55-02

PARMMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solids, Total 160.3 80 0.01 ¥ 08/08/1995

8020 BTEX {(S) '

Dilytion Pactor 1 - 08/08/1995

Benzene 8020 ND 0.4 mg/kg d 08/08/1995

Toluene 8020 HD 0.4 mg/kg 4 08/08/1995
Ethylbenzene 8020 ND 0.4 mg/kg 4 08/08/1995

Xylenes, total 8020 ND 0.4 mg/kg 4 08/08/1995
WTPH-GAS {S)

pPilution Factor 1 - 08/08/1995

Gasoline WTPH-G ND 4. mg/kg 4  08/08/1995

Sample Mumber Sample Description

44570 8§S-03

PARMMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solids, Total 160.3 82 0.01 % 08/08/1995

8020 BTEX ([S)

A sample resullk of ND indicates the parameter was Not Detected at the reporting limit.




Scott Sloan
Time 0il Company

ANALYTICAL REPORT

08/10/1995
Job No.: 95.02481

2737 W. Commodore Way

Seattle, WA 98199-1233 ' Page: 3

Project Name: 12-1238-03

Date Received: 08/04/1995
Sample Number Sample Description
44570 55-01
PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Dilution Factor 1 - 08/08/1995
Benzene 8020 ND 0.4 mg/kg 4 08/08/1995
Toluene 8020 ND 0.4 mg/kg 4 08/08/1995
Ethylbenzene 8020 ND 0.4 mg/kg & 08/08/1995
Xylenes, total 8020 ND 0.4 mg/kg 4 08/08/1995
WTPH-GAS (S)
Dilution Factor 1 - 08/08/1995
Gasgoline HTPH-G ND 4. mg/kg 4 08/08/1995
Sample Numbexr Sample Description
44571 S5-04
PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG
Solids, Total 160.3 87 0.01 ¥ 08/08/1995
8020 BTEX {S)
Dilution Factor 1 - 08/08/1995
Benzene 5020 WD 0.3 mg/kg & 08/08/1995
Toluene 8020 ND 0.3 mg/kg 4 08/08/1995
Ethylbenzene 8020 ND 0.3 mg/kg 4 08/08/1995
Xylenes, total 8020 ND 0.3 mg/kg 4 08/08/1995
WTPH-GAS (S)
Dilution Factor 1 - 08/08/1995
Gasoline WTPH-G ND 3 mg/kg 4 08/08/1995
Sample Number Sample Description
44572 85-05
DPARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE_ANALYZED FLAG
Solids, Total 160.3 81 0.01 % 08/08/1995
8020 BTEX (S)
Dilution Factor 1 - 08/08/1995
Benzene 8020 ND 0.4 mg/kg d 08/08/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limit.




Scott Sloan
Time 0il Company

ANALYTICAL REPORT

2737 W. Commodore Way

Seattle,

Project Name:
Date Received:

Sample Number
44572 55-05
PARAMETERS

Toluene

Ethylbenzene

Xylenes, total

WTPH-GAS (S}

Dilution Factor

Gasoline :

Sample Number
44573 SEEP-01
PARAMETERS
BTEX/WTPH-Gasoline {(H)
Dilution Factor

Benzene

Toluene

Ethyl Benzene

Xylenes, total
WIPH-Gasoline

Sample Number
44574 SEEP-02
PARAMETERS
BTEX/NTPH-Gagoline (W}
Dilution Factor

Benzene

Toluene

Bthyl Benzene

Xylenes, total
WTPH-Gasoline

WA 098199-1233

Sample Description

Sample Description

Sample Description

METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED
8020 ND 0.4 mg/kg d 08/08/1995
8020 ND 0.4 mg/kg d 08/08/1995
8020 D 0.4 mg/kg d 08/08/1935

1 - 08/08/1995
WTPH-G ND 4. mg/kg 4 08/08/1995
METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED

1 . 08/09/1995
8020 ND 0.5 ug/L 08/08/1995
8020 0.66 0.5 ug/L 08/09/1995
8020 ND 0.5 ug/L 08/08/19395
‘8020 ND 0.5 ug/L 08/09/1995
HTPH-0 D 50 ug/L 08/09/1995
METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED

1 08/09/1995
8020 KD 0.5 ug/L 08/09/1955
8020 ND 0.5 ug/L 08/09/1995
8020 ND 0.5 ug/L 08/09/1395
8020 ND 0.5 ug/L 08/09/1995
HTPH-G KD 50 ug/L 08/09/1995

A sample result of ND indicates the parameter was Not Detected at the reporting limit.

08/10/1995
Job No.: 95.02481
Page: 4

12-1238-03

08/04/1995

FLAG

FLAG




Scott Sloan
Time 0il Company

SURROGATE REPORT

2737 W. Commodore Way

Seattle, WA 98199-1233
Project Name: 12-1238-03
Date Received: 08/04/1995
SURROCGATES METHODS RESULTS DATE ANALYZED
Sample Number Sample Description
44568 55-01
aaa~Trifluorotoluene {Surr.) 8020 131 08/08/199%
aaa-Trifluorotoluene {Surr.) WTPH-G 127 1 08/08/1995
4-Bromofluorobenzene {Suxr.) WIPH-G 88 08/08/1995
i
Sample Number Sample Deacription
44569 55-02
aaa-Trifluorotoluene {Surr.) B020 102 % 08/08/1995
aaa-Trifluorotoluene {Suxr.) HWTPH-G 100 % 08/0B/1995
4-Bromofluorobenzene {Surr.} WIPH-G 98 ¥ 08/08/1995%
Sample Number Sample Description
44570 §5-03
aaa-Trifluorotoluene (Surr.) 8020 96 L1 08/08/1995
aaa-Trifluorotcluene {Surr.} WIPH-G 94 08/08/1995
4-Bromofluorobenzene (Surr.) WTPH-G 94 X 08/08/1995
Sample Number Sample Description
44571 §5-04
aaa-Trifluorotoluene (Surr.) 8020 107 ¥ 08/08/1995
aaa-Trifluorotoluene (Surr.) WTPH-G 105 % 08/08/1995
4-Bromofluorobenzene (Surr.) WTPH-G 94 L 1 08/08/1995
Sample Mumber Sample Description
44572 §55-05
aaa-Trifluorotoluene (Surr.) 8020 126 % 08/08/1995
aaa-Trifluorotcluene (Surr.) WTPH-O 124 % 08/08/1995
4-Bromofluorobenzene (Surr.) WTPH-G 97 % 08/08/1995
Sample Number Sample Description

44573 SEEP-01

08/10/1995
Job No.:

Page: 5

FLAG

95.02481




SURROGATE REPORT

Scott Sloan 08/10/1995
Time 0Oil Company Job No.: 95.02481
2737 W. Commodore Way
Seattle, WA 98199-1233 Page: 6
Project Name: 12-1238-03
Date Received: 08/04/1995
SURROGATB.‘.—} METHODS RESULTS DATE AWNALYZED FLAG

Sample Number Sample Description

44573 SEEP-01

aaa-TFT (BTEX-Surr.) 8020 101 ¥ 08/05/1995

aaa-TFT (Gas Surr.) HTPH-G 98 % 08/09/199%

Sample Number Sample Descripticon

445714 SEEP-02

aaa-TFT (BTEX-Surr,) 8020 120 ¥ 08/09/199%

aaa-TFT (Gas Surr.) WTPH-G 119 % 08/09/1995




ITY CONTROL REPORT
CONT]]‘%%& CALIBRATION VERIFICATION

Time Oil Company
2737 W. Commodore Way
Seattle, WA 98199-1233

Contact: Scott Sloan
Project: 12-1238-03

ccv
True
Analyte Concentration
BTEX/WTPH-Gasoline (W)
Benzene 20.0
Toluene 20.0
WIPH-Gasoline 700
8020 BTEX (8)
Benzene 20
Toluene 20
WTPH-GAS (S}
Gasoline T00

CCV - Continuing Callbration Verification

Date: 08/10/1995

NET Job Number: 95.02481

Concentration
Found

21.0
20.9
724

21.8
21.7

728

Percent
Recovery

105.0
104.5
103.4

109.0
108.5

104.0

Date
Analyzed

08/09/1995
08/09/1995
0B/09/1995

08/08/1995
08/08/1995

08/08/1995

Note: Recovery limikts for 8240, 8260, 8270, B80l0, 8020, 624, 625 gpecifled in method.
Gascline, Diesel, 418.1, 418.1M limits B0-120%. Metala recovery limits 80-120%.




UALITY CONTROL REPORT
LAQBORATORY g(r)NTROL TANDARD

Time 0il Company Date: 08/10/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95.02481

Contact: Scott Sloan
Project: 12-1238-03

LCS

True Concentration LCS Date
Analyte Concentration Found ¥ Recovery Analyzed
BTEX/WTPH-Oasoline (W)
Benzene 12.7 10.6 - B3.b 0B/05/1995
Toluene 38,4 36.6 95.3 08/09/1995
WTPH-Gasoline 350 364 104.0 08/09/1995
BTEX/WTPH-Gagoline (W)
Benzene 12.7 10.3 81.1 08/09/1995
Toluene 38.4 35.5 92.4 08/09/1995
WTPH-Gasoline ) 350 356 101.7 08/09/1995
8020 BTEX (S)
Benzene 12.7 12,5 98.4 08/08/19%5
Toluene 38.4 41.1 107.0 08/08/1955
WTPH-GAS (S)
Gasoline a5o aBo 108.6 08/08/1995

LCS - Laboratory Contrel Standard

Note: Recovery limits for fuels 80-120%. 8010, 8020, 8240, 8260, 8270, 624, 625 gpecified in method.
Recovery limits for metals analyses 80-120%. 418.1 limitas are 30-140%.




UALITY CONTROL REPORT
MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Time 0il Company Date: 08/10/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 Job Number: 95,02481

Contact: 8Scott Slcan
Project: 12-1238-03

Matrix MSD

Spike Sample Spike Percent MSD Spike Percent MS/MSD
Analyte ReaulF Result  amount Units  Recovery Result MAmount Units Recovery  RPD
BTEX/WTPH-Gasoline (W)
Benzene 1117 ND 1270 ug/L 88.0 1167 1270 ug/L 91.9 4.3
Toluene 3787 ND 3840 ug/L 98.6 3931 3840 ug/L 102.4 3.7
8020 BTEX (S)
Benzene 2.2 ND 2.4 my/kg  92.4 2.2 2.4 mg/kg 91.4 1.1
Toluene 7.4 ND 3 mg/kg 88.6 7.5 8.3 mg/kg  89.5 1.0
WTFH-GAS (S)
Gasoline 74, ND 79. mg/kg  93.7 76. 79. mg/kg  96.5 2.9

NOTE: Matrix Splke Samples may not be samples from this job.

M5 Matrix Splke

MSD = Matrix Spike Duplicate

RPD Relative Percent Difference
dil.s Diluted Out

n




QUALITYB%%%OL REPORT

Time Qil Company Date: 08/10/1995
2737 W. Commodore Way
Seattle, WA 98199-1233 NET Job Number: 95,02481

Contact: Scott Sloan
Project: 12-1238-03
Location: Time 0il- Richland, WA

Blank Date
Analyte Analysis MDL Units  Analyzed
BTEX/HTPH-Gasoline (W)
Diluktion ,Factor 1 08/09/1995
Benzene ND 0.5 ug/L 08/09/1995
Toluene ND 0.5 ug/L 08/09/1995
Ethyl Benzene ND 0.5 ug/L 08/09/1995
Xylenes, total ND 0.5 ug/L 08/09/1995
WTPH-Gasoline ND 50 ug/L 08/09/1995
aaa-TFT {Gas Surr.} 117 ¥ 08/09/1995
aaa-TFT (BTEX-Surr.) 117 % 08/09/1995
8020 BTEX (S)
Benzene ND 0.8 mg/Kg  08/0B/1995
Toluene WD 0.5 mg/Kg 08/08/1995
Ethylbenzene ND 0.5 mg/Kg 08/08/1995
Xylenes, total ND 0.5 mg/Kg 08/08/1995
aaa-Trifluorotoluene (Surr.} 138 - x 08/08/1995
WTPH-GAS (S) '
Gasoline ND 10 mg/Kg 08/08/193%
aaa-Trifluorotoluene (Surr.) 140 - % 08/08/1955

Bdvisory Control Limits for Blanks:

Metals/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit.

GC/MS - Seml-Volatiles - all compounds should be less than the Reporting Limit except for phthalates which should
be less than 5 times the reporting limik.




QUALITY ROL REPORT
QUAL T RS

Time 0il Company Date: 08/10/1995
2737 W. Commodore Way '
Seattle, WA 98199-1233 Job Number: 95.02481

Contact: Scott Sloan
Project: 12-1238-03

Original Duplicate Date
Analyte Analysis Analysis Units RPD Analyzed Flag
8020 BTEX (S)
Benzene ND ND mg/kg 08/08/1995
Toluene ND ND mg/kg 08/08/1995
WIPH-GAS (5)
Gasoline WD ND mg/kg 08/08/1995

NOTE: Duplicates maf not be samples from this job.

RPD - Relatlve Percent Difference




Bl

BR

This sample does not have a typical gasoline pattern.

This sample doea not have a typlcal dlesel pattern.

The blank exhibited a positive result greater than the reporting limit for this compound.
The sample appears to contain a lighter hydrocarbon than gaso;ine.

The sample appears to extend to a heavier hydrocarbon range than gasoline.
The sample appears to extend to a lighter hydrocarhon.range than dlesel.
The sample appears to extend to a heavier hydrocarbon range than diesel.
The positive result for gasoline is due to single component comtamination.
The gaaoliae elution pattern for the sample is not typlcal.

The ©0ll pattern for this sample 1s not typical.

The result for this compound is an estimated concenktraktion.

The LCS recovery exceeded contxol limits. See the LCS page of this report.

MS and/or MSD percent recovery exceeds control limits.

The MS/MSD RPD is greater than 20%, The sample was re-extracted and re- analyzed with similar remults. This is due

to a matrix interference, likely a non-homogeneity of the sample.

A post digestion spike was analyzed, and recoveriles are'wirhin control limics.

Detection limits elevated due to sample matrix.

The duplicate RPD was greater than 20%. The aample wag re-extracted and re-analyzed with almilar results,

indicates a matrix interference in the sample, likely a non-homogenelty of the sample.

Sarrogate recovery outdalde control limits. See the surrcgate page of the report.

The duplicate RPD was greater than 20%. Due rO'insufficient sample, re-analysis was not possible.
Sample was analyzed outside recommended holdingrtimear

The result for this parameter waa greater'than the TCLP regulatory limit,

The pattern gseen for the parameter being analyzeﬁ 1s not typical.

Thin
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’ Data File = I:\NAURASFE&.FTS Frinted on @8-18-1995 at 14:04:44

Start time: 7.82 min., Stop time: A, 3A min. Offset: @ cts
Pt

l Full Range: 9@ HK-Counts
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Data File = I:\BUAIFZ6.PTS Mrinted on @B—-10-1995 at 14:87:49

Start times 2.2@ min. Stop time: 19.90@ min. Offset: -5 K-cts
Full Range: 9@ K-Counts
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