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PROGRESS REPORT NO. 1

REMEDIAL MONITORING PROGRAM
CIRCLE K FACILITY 1461
SEATTLE, WASHINGTON
FOR
CIRCLE K CORPORATION

INTRODUCTION

This progress report summarizes the results of the subsurface fuel
recovery and ground water monitoring programs at the site of Circle K
Facility 1461 between January 5 and June 28, 1990. Facility 1461 is located
in Seattle, Washington and consists of a convenience store which formerly
marketed leaded and unleaded gasoline. Initial results of our subsurface
remedial monitoring are presented in our report dated March 6, 1990. The
free product recovery and ground water treatment systems started operating
on a full-time basis on December 6, 1989. This report presents data from
the monitoring of remediation activities and site conditions and evaluates
the effectiveness of the remedial plan.

Chemical Processors, Inc., Environmental Services Division (ChemPro)
installed the free product recovery, ground water treatment, and vapor
extraction system at the site. ChemPro was also responsible for maintenance
of the equipment until March 1, 1990. After that time, Glacier
Environmental Services, Inc. (Glacier) acquired the responsibilities
associated with the operation and maintenance of the recovery and treatment

systems.

MONITORING ACTIVITIES
MONITOR WELL MEASUREMENTS

The locations of all existing monitor wells at the site are shown in
Figure 1. Free product thicknesses, ground water elevations and well casing
hydrocarbon vapor concentrations were measured monthly in each well during
this reporting period. Field procedures used to monitor and sample the
wells are described in Appendix A.

Product Thickness: Free product was detected in Wells MW-4, MW-8 and
MW-9. Product thicknesses in the three wells ranged from 0.1l4 feet to
1.19 feet between January and June 1990. Monthly free product thicknesses
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measured in the monitor wells are listed in Table 1. The product thickness
fluctuations in each well as based on our monthly measurements is shown in
Figure 2.

Product thickness in MW-9, located approximately 60 feet from the
recovery well, has decreased steadily since March 1990. The product
thickness in MW-4 and MW-8 increased during the same time period. MW-4,
located closest to the recovery well and backfilled tank excavation,
generally contains the greatest amount of product.

Contour maps of the apparent thickness of free product as measured in
the well casings on March 8 and June 8, 1990, are presented as Figures 3
and 4, respectively. The lateral extent of the product plume remained
stable during this reporting period. Free product is bailed monthly from
the monitor wells as part of our monitoring activities at the site.

Water Levels: Ground water elevations were measured monthly in each
of the monitor wells. Ground water elevations measured between January and
June, 1990 are presented in Table 2. A ground water contour map based on
the March 8, 1990 data is presented as Figure 5. As discussed in our
March 6, 1990 report, shallow ground water in the vicinity of the site flows
towards the northeast, except where water levels are influenced by pumping
in the recovery well.

Ground water elevations in individual wells fluctuated in response to
pumping and seasonal precipitation. A graph of the ground water elevations
measured in MW-4, MW-8 and MW-11 for the period of October 9, 1989 to
June 8, 1990 is shown in Figure 6. Ground water levels were highest in mid-
January and early February due to increased precipitation during this
period. From October 1989 to February 1990, water levels in wells outside
of the ground water cone of depression increased by as much as 4 feet.
Ground water elevations measured at the site decreased by 0.31 feet to
2.96 feet during the period of January 11 to June 8, 1990. Ground water
levels in monitoring wells located within the cone of depression fluctuated

by less than 2 feet between January 11 and June 8, 1990.
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Hydrocarbon Vapor Concentrations: Hydrocarbon vapor concentrations in
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the monitor well casings were measured monthly using a Bacharach TLV Sniffer
calibrated to hexane. Table 3 lists the hydrocarbon vapor concentrations
measured in the well casings during this reporting period.

Hydrocarbon vapor concentrations were detected consistently at
concentrations greater than 10,000 parts per million (91% LEL) in MW-4,
MW-8, MW-9 and MW-13 during this reporting period. Vapor concentrations in
MW-6, MW-14 and MW-15 varied from less than 100 parts per million (ppm) to
greater than 10,000 ppm. Hydrocarbon vapor concentrations did not exceed

400 ppm in the other monitor wells.

GROUND WATER QUALITY

Two rounds of water quality samples were obtained from monitor wells
located near the edge of the free product plume on March 8-9 and June 11,
1990. Samples were not collected from wells that contained free product.
The water samples were analyzed for benzene, ethylbenzene, toluene and
xylenes (BETX) using EPA Method 8020. A summary of the analytical results
is presented in Table 4. Laboratory data sheets and chain-of-custody
records are included in Appendix B. The concentrations of benzene detected
in ground water samples collected from the wells are indicated in Figure 4.

Water samples collected from MW-13 and MW-15 contained high concen-
trations of BETX compounds. The benzene concentrations in these two wells
appears to have decreased slightly during the period between our March and
June sampling episodes. Samples collected from the other monitor wells
during this reporting period contained relatively low or non-detected
concentrations of BETX. Based on the water quality data obtained from the
monitor wells, the plume of BETX-contaminated ground water at the site has

remained relatively stable from March to June, 1990.

FREE PRODUCT RECOVERY SYSTEM

The volume of free product recovered at the site using the Filter
Scavenger pumping system has been measured by ChemPro or Glacier personnel
as part of the routine maintenance of the recovery and treatment systems.
Since March 1, 1990 the amount of free product recovered at the site has
been reported by Glacier on a weekly basis, Product is pumped to an

aboveground storage drum prior to removal from the site. The Filter
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Scavenger recovery system has been operating continuously at the site since
December 6, 1989, except for several pump maintenance and repair episodes
totaling about 10 to 20 days.

Approximately 189 gallons of product were pumped from the recovery well
between January 5 and June 25, 1990. A total of 502 gallons of product have
been recovered at the site since pumping began on December 6, 1989. Product
recovery data are summarized in Table 5.

A plot of the rate of free product recovery during the period from
January 9 to June 25, 1990 is shown in Figure 7. The product recovery rate
gradually decreased from 4.6 gallons per day (gpd) in mid-January to
approximately 0.5 gpd during May and June 1990.

GROUND WATER TREATMENT SYSTEM

The ground water depression pump has been operating almost continuously
since December 6, 1989. The pump was shut down during demolition of the
service island between March 21 and March 23, 1990. The ground water
treatment system was turned off from June 10 to June 12, 1990 for equipment
maintenance.

Approximately 110,000 gallons of water were pumped, treated and
discharged to the Metro sewer from January 1l to June 8, 1990. The average
rate of ground water recovery during this period was 740 gallons per day.
As shown in Figure 5, the recovery well appears to be drawing shallow ground
water from the vicinity of all wells containing free product. The ground
water cone of depression has remained relatively stable since the recovery
system began continuous operation in December 1989. The depth to ground
water in the recovery well is approximately 15.5 feet below ground surface.

Eight rounds of water samples were collected from the water treatment
system sampling ports during this reporting period. The samples were
analyzed for BETX (EPA Method 8020) to evaluate the effectiveness of the two
carbon filters in removing fuel-related contaminants from the recovered
ground water. The locations of the sampling ports and a description of the
water treatment system is included in our March 6, 1990 report. Table 6

summarizes the chemical data obtained from BETX analysis of samples



A
e

Engineers

collected from the water treatment system. Laboratory data sheets and
chain-of-custody records for the samples collected from the water treatment
system are included in Appendix C.

Benzene concentrations in untreated ground water samples collected from
Sampling Port No. 1 ranged from 20,000 to 33,000 parts per billion (ppb).
As shown in Table 6, the benzene concentrations detected in the samples
collected from Sampling Port No. 2 fluctuated between 5.8 and 4,700 ppb
during this reporting period. Based on the chemical data obtained from
Sampling Port No. 2, the primary carbon filter was replaced with the
secondary (polishing) carbon filter, and a new carbon filter was installed
as the polishing filter. Spent carbon filters were replaced on February 1,
March 13, May 5 and July 2, 1990. The primary carbon filters appear to have
a life span of approximately six weeks before significant concentrations of
BETX are discharged into the polishing filter. The polishing filter has
been effective in removing any remaining BETX compounds from the treated
water prior to discharge into the sanitary sewer line (Table 6).

One round of samples was obtained from the three sampling ports on
January 11, 1990 and analyzed for total petroleum hydrocarbons (TPH) by EPA
Method 418.1. These samples were collected and analyzed to determine if
significant concentrations of petroleum hydrocarbons other than gasoline
were present in the ground water passing through the treatment system. TPH
concentrations of 13, 0.08 and 0.08 ppm were detected in the samples
collected from Sampling Port Nos. 1, 2 and 3, respectively.

The discharge from the water treatment system to the Municipality of
Metropolitan Seattle (Metro) sanitary sewer was monitored and sampled in
accordance with the requirements outlined in the Metro Authorization for
Discharge. Samples of the treated discharge water were collected monthly
from Sampling Port No. 3. Samples were analyzed for nine metals (EPA Method
7000 series), cyanide (EPA Method 9010), fats/oil/grease (EPA Method 413.2)
and pH (EPA Method 150.1). Analytical results for these samples are
summarized in Table 7. The discharged water contained undetected or trace
concentrations of the analyzed compounds. The pH of the discharge water is
typical of clean ground water. Laboratory data sheets for these samples are

included in Appendix C.
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Hydrocarbon vapor concentrations were measured monthly at the point of
discharge to the lateral sanitary sewer line using a Bacharach TLV Sniffer
calibrated to hexane. Hydrocarbon vapor concentrations ranged from non-
detected to 1,000 ppm (9% LEL) during this reporting period.

Results of our monthly sampling and monitoring of the discharge from
the ground water treatment system were submitted to Metro on February 12,
March 16, April 20, June 1 and June 26, 1990. Metro approved our request
to discontinue monthly testing for metals and cyanide after the February

1990 sampling episode.

VAPOR EXTRACTION SYSTEM (VES)
Preliminary testing of the VES in December 1990 indicated the presence

of high concentrations of combustible hydrocarbon wvapors in the tank
excavation backfill and the surrounding subsurface soils. Vapor measure-
ments obtained from the sampling ports while testing the system on
February 8, 1990 indicated that the primary and secondary carbon filters
were saturated with fuel vapors after the VES had operated for less than
eight hours. Details of the VES currently installed at the site are
included in our March 6, 1990 report. The VES was not operated continuously
during this reporting period.

Additional VES testing was performed on March 13, 1990. A portable
internal combustion unit (ICU) was connected to the existing VES piping.
The slotted PVC piping is buried in the pea gravel backfill of the former
gasoline tank excavation. A vacuum blower fan was used to extract
subsurface vapors through the ICU. A mixture of ambient air and soil wvapor
passed through the ICU at a flow rate of approximately 60 cubic feet per
minute for about two hours. A concentration of 20,000 ppm (2% by volume)
combustible hydrocarbon vapors was measured entering into the ICU throughout
the duration of the test. This concentration represents a minimum vapor
concentration, as greater concentrations of combustible hydrocarbon vapors
would have exceeded the limits of the ICU operating temperature.

The VES testing confirmed our opinion that treatment of vapors using
a carbon filtration system would not be cost-effective if free product is
present in the excavation backfill. Therefore, the VES was not utilized for

subsurface remediation during most of this reporting period.
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DISCUSSION OF RESULTS

ASSESSMENT OF SUBSURFACE CONTAMINATION

Free product was observed floating on shallow ground water in three
monitor wells from January to June 1990. Product thicknesses in the wells
ranged from 0.14 to 1.19 feet during this period. Based on product
thickness measurements, the lateral extent of the product plume appears to
have remained stable since product recovery began in December 1989,
Floating product appears to be confined to a relatively small area located
north and northwest of the former leaky underground fuel tank (Figures 3
and 4).

Fuel-contaminated ground water is present in the monitor wells located
immediately outside of the edge of the free product plume. Analytical data
for MW-13 and MW-15 water quality samples indicate benzene concentrations
ranging from 20,000 to 54,000 ppb in the vicinity of these two wells.
Benzene concentrations in ground water from MW-6 ranged from 14 to 18 ppb.
The current Washington State Department of Ecology cleanup guideline for
benzene in ground water at underground storage tank sites is 66 ppb. The
current drinking water quality standard for benzene is 5 ppb. The proposed
compliance cleanup level for benzene in ground water as listed in the DRAFT
Model Toxics Control Act Cleanup Regulation (June 21, 1990) is also 5 ppb.

High concentrations of hydrocarbon vapors were measured in the monitor
well casings located adjacent to the free product plume. The low concen-
trations of hydrocarbon vapors measured in outlying wells indicate that the
subsurface hydrocarbon vapors in the soil have not migrated a significant

distance laterally from the edge of the free product plume.

REMEDIATION SYSTEM PERFORMANCE

The ground water remediation system has been operating almost continu-
ously during this reporting period. Our remedial monitoring indicates the
system is effective in recovering free product and contaminated ground water
from the estimated limits of the free product plume. Ground water
elevations measured in the monitor wells confirm the presence of a stable
cone of depression encompassing the lateral extent of the free product

plume.
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The rate of free product recovery decreased from approximately 4.0 gpd
in mid-January to 0.5 gpd in May and June 1990. Factors which 1likely
control the product recovery rate at this site include (1) the decreasing
volume of free product in the subsurface, (2) seasonal fluctuations in the
ground water table elevation, and (3) the relative permeability of the
subsurface soils. The relatively large volume of product recovered during
the first month of pumping probably resulted from high flow rates within the
tank excavation backfill material and the native soils located in the
immediate vicinity of the recovery well,

Although product thicknesses in MW-4, MW-8 and MW-9 fluctuated
throughout this reporting period, a significant amount of free product
likely remains in the subsurface. We expect product recovery to continue
at a rate of about 0.5 gpd for at least six more months.

The ground water remediation system effectively treated 110,000 gallons
of fuel-contaminated ground water recovered at the site from January 11 to
June 8, 1990. Water quality at the edge of the contaminated water plume has
improved after six months of ground water pumping. Benzene concentrations
in MW-11 and MW-16 decreased to below laboratory detection limits in June
1990, The concentrations of benzene detected in the water samples obtained
from MW-6 decreased from 250 ppb in October 1989 to 18 ppb in June 1990.
High benzene concentrations continued to be detected in the water samples
collected from MW-13 and MW-15 during Marxch and June 1990. The high BETX
concentrations detected in these two wells indicate that subsurface free
product may be present near both of these wells. The BETX concentrations
detected in the ground water near MW-13 and MW-15 will likely decline as
free product is removed from the ground water adjacent to the wells.

The VES currently installed at the site was not operated during most
of this reporting period. Results from a preliminary test using a portable
ICU indicate that high concentrations of hydrocarbon vapors are present in
the pea gravel backfill of the former tank excavation and the surrounding

subsurface soils,

RECOMMENDATIONS
Continued operation and monitoring of the free product recovery and

ground water treatment system is recommended. The ground water elevation,
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free product thickness and concentration of hydrocarbon vapors should be
measured monthly in each of the fourteen existing monitor wells. Quarterly
water quality samples should be collected from the wells located near the
edge of the free product plume, and the samples should be analyzed for BETX.

Monthly sampling and monitoring of the treated water discharged into
the sanitary sewer system 1is required by the Metro Authorization for
Discharge. Monthly reports containing results from the sampling and
analyses outlined in the Authorization for Discharge are required by Metro.
Additional samples should be collected from the three water sampling ports
on a routine basis and analyzed for BETX to evaluate the effectiveness of
the treatment system and whether the carbon filters need replacement.

We recommend that the VES not be operated as presently installed. The
VES is not cost-effective for treating the high concentrations of hydro-
carbon vapors resulting from the presence of free product currently being
recovered through the backfilled tank excavation. A thermal oxidation unit
is currently being evaluated for the treatment cf subsurface hydrocarbon
vapors recovered at the site.

Additional progress reports summarizing the results of our ongoing
remedial monitoring at this site will be submitted at approximate six-month

intervals.

LIMITATIONS
We have prepared this report for use by the Circle K Corporation. The

report may be made available to regulatory agencies. This report is not
intended for use by others, and the information contained herein may not be
applicable to other sites.

Within the limitations of scope, schedule and budget, our services have
been executed in accordance with generxally accepted practices in this area
at the time this report was prepared. No other conditions, express or

implied, should be understood.
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Please call if your have questions regarding this report.

JGR:0KP:JAM:cs

Respectfully submitted,

GeoEngineers, Inc.

Hydrogeologist

T X, fo

Otto K. Paris
Project Geologist

-~

James A. Miller, P.E.
Principal

10
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TABLE 1

PRODUCT THICKNESS IN
GROUND WATER MONITOR WELLS

Well Measurement |i Product Thickness
Number Date (feet)
MW-04 01/11/90 0.95

02/08/90 1.06
03/08/90 0.88
04/09/90 0.56
05/09/90 1.19
06/08/90 1.01
MW-08 01/11/80 0.98
02/08/90 0.60
03/08/90 0.43
04/09/90 0.46
05/09/90 0.48
06/08/90 0.86
MW-09 01/11/90 0.15
02/08/90 0.31
03/08/90 0.66
04/05/90 0.51
05/09/90 0.31
06/08/90 0.14
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GROUND WATER ELEVATIONS IN MONITOR WELLS

Monitor j| TOC Elevation Ground Water Surface Elevations (feet)

Well No. (feet) 01/11/90 | 02/08/90 | 03/08/90 | 04/09/90 | 05/09/90 06/08/90
MW-01 100.94 89.03 88.74 88.74 88.90 89.08 (88.72/
MW-04* 98.38 85.01 85.23 84.76 84.67 84.11 84.04
MW-05 90.94 81.35 81.75 81.28 80.85 80.85 (80.78)
MW-06 97.92 87.02 87.09 86.71 86.39 86.09 85.97
MW-07 97.43 89.22 90.17 89.10 88.18 87.92 87.48
MW-08* 98.36 87.63 87.82 86.90 86.45 86.01 85.99
MW-09* 99.03 88.16 88.56 87.82 87.43 87.32 87.33
MW-10 97.55 87.88 88.12 87.84 87.43 87.21 87.04
MW-11 98.62 9114 | 90.14 88.99 88.89 89.17
MW-12 96.56 86.68 @ 86.64 86.22 86.34 86.28
MW-13 99.95 87.58 87.59 87.43 87.27 87.27 87.25
MW-14 98.07 90.37 90.37 89.07 88.19 87.76 87.41
MW-15 99.04 90.98 90.94 89.52 88.56 88.29 88.29
MW-16 99.04 89.81 89.64 89.11 88.33 88.22 88.39

Notes: :
- “TOC” = top of well casing; elevations based on assumed datum of 100.00 feet.
* = free product present in well; reported water surface elevations are corrected for the equivalent
column height of water. ;
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TABLE 3

HYDROCARBON VAPOR CONCENTRATIONS IN
GROUND WATER MONITOR WELL CASINGS

Monitor Hydrocarbon Vapor Concentrations (ppm)

Well No. || 01/11/90 | 02/08/90 | 03/08/90 | 04/08/90 | 05/09/90 | 06/08/90
MW-01 210 120 130 <100 100 150
MW-04 >10,000 >10,000 >10,000 >10,000 >10,000 >10,000
MW-05 <100 <100 <100 <100 <100 <100
MW-06 >10,000 6,200 10,000 2,400 120 2,200
MW-07 300 180 110 <100 <100 190
MW-08 >10,000 >10,000 >10,000 >10,000 >10,000 >10,000
MW-09 >10,000 >10,000 >10,000 >10,000 >10,000 >10,000
MW-10 210 <100 <100 <100 <100 100
MW-11 180 <100 105 <100 400 <100
MW-12 200 <100 <100 <100 <100 110
MW-13 >10,000 >10,000 >10,000 >10,000 >10,000 >10,000
MW-14 1,400 <100 <100 1,000 2,000 <100
MW-15 960 2,900 5,000 560 2,800 >10,000
MW-16 <100 <100 <100 <100 <100 <100

Notes:

*ppm® = p‘a_rts per million

Hydrocarbon vapor concentrations were measured in the monitor well casings
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TABLE 4

SUMMARY OF GROUND WATER QUALITY DATA,
MONITOR WELL SAMPLES

Monitor Benzene |Ethlybenzene| Toluene | Xylenes
Well Date (ppb) (ppb) (ppb) (ppb)
MW-01 09/13/89 1.5 ND 1.9 1.6
v 03/09/90 ND ND ND ND
06/11/90 NA NA NA NA
MW-08 10/09/89 250 ND 3.2 110
03/08/90 14 0.5 2.8 1.8
06/11/90 18 1.7 6.2 7.9
MW-07 10/09/89 2.8 ND 1.4 ND
03/08/90 0.5 ND ND ND
06/11/90 NA NA NA NA
MW-10 10/09/89 1.2 ND ND ND
03/08/90 ND ND ND ND
06/11/90 ND ND ND ND
MW-11 10/09/89 2.6 ND ND 3
03/09/90 0.9 ND 0.9 ND
06/11/90 ND ND ND ND
MW-13 12/21/89 13,000 1,700 20,000 8,800
03/09/90 54,000 3,500 50,000 18,000
06/11/90 31,000 1,800 24,000 12,000
MW-14 12/21/89 1.1 1.9 5.7 13
03/08/90 47 0.7 6.3 4.5
06/11/90 ND ND 49 ND
MW-15 12/21/89 7,300 1,000 8,000 5,800
03/09/90 28,000 1,400 22,000 6,500
06/11/90 20,000 1,800 28,000 10,000
MW-16 12/21/89 4.3 7.1 20 36
03/09/90 ND ND ND ND
06/11/90 ND ND ND 0.8
Notes:
BETX by EPA Method 8020

"ppb? = parts per billion

*ND” = not detected; see laboratory data sheets in Appendix B
for analyte detection limits.
. "NA” = not analyzed




"\_ﬂ;‘i

Geo&sZ Engineers

TABLE 5 (Page 1 of 2)

SUMMARY OF FREE PRODUCT RECOVERY DATA

Free Product Cumulative Free Product
Recovered Free Product Recovery Rate
Date (galions) Recovered (gallons) (gpd)

12/07/89 40 40.0 40
12/11/89 150 190.0 37.5
12/13/89 60 250.0 30
12/14/89 20 270.0 20
12/19/89 38 308.0 7.6
12/20/89 1.0 309.0 1.0
12/22/89 2.0 311.0 1.0
12/27/89 2.0 313.0 0.4
01/02/90 0.0 313.0 0.0
01/03/90 0.0 313.0 0.0
01/09/90 13.5 326.5 2.3
01/11/90 2.4 328.9 1.2
01/16/90 22.8 351.7 4.6
01/19/90 6.4 358.1 2.1
01/23/90 14.4 372.5 3.6
01/26/90 8.8 381.3 2.9
01/30/90 5.6 386.9 1.4
02/02/90 5.6 392.5 1.9
02/06/90 6.0 398.5 1.5
02/10/90 11.2 409.7 2.8
02/13/90 7.2 416.9 2.4
02/16/90 3.2 420.1 1.1
02/20/90 7.6 427.7 1.9
02/24/90 2.8 430.5 0.7
03/02/90 4.8 435.3 0.8
03/09/90 7.2 442.5 1.0
03/13/90 4.0 446.5 1.0
03/16/90 2.8 449.3 0.9
03/23/90* 2.7 452.0 0.4
03/31/90 5.2 457.2 0.7

Notes:

| "gpd” = gallons per day

. *Product pump was inoperative for part of this period
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TABLE 5 (Page 2 of 2)
Free Product Cumulative Free Product
Recovered Free Product Recovery Rate
Date (gallons) Recovered (gallons) (gpd)
04/06/90* 0.2 457.4 0.0
04/13/90 8.2 465.6 1.2
04/21/90 5.8 471.4 0.7
04/27/90 5.6 477.0 0.9
05/04/90 3.2 480.2 0.5
05/11/90 3.6 483.8 0.5
05/18/90 4.0 487.8 0.6
05/25/90 3.6 491.4 0.5
06/04/90 2.5 493.9 0.2
06/11/90 3.3 497.2 0.5
06/17/90* 3.6 500.8 0.6
06/25/90* 1.2 502.0 0.2
Notes:
- "gpd” = gallons per day
‘Pro'duci'pump was inoperative for part of this period.
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TABLE 6

SUMMARY OF BETX ANALYSIS,
WATER TREATMENT SYSTEM SAMPLES

Sampling
Port Sample EPA Method 8020 (ppb)
Number Date Benzene | Ethlybenzene | Toluene | Total Xylenes

1 01/11/90 31,000 <2,500 32,000 10,000
02/08/90 29,000 1,900 30,000 7,000
02/27/90 33,000 1,800 34,000 13,000
03/15/90 25,000 1,600 26,000 9,900
04/09/90 29,000 2,300 35,000 14,000
04/27/90 NA NA NA NA
05/10/90 20,000 1,500 23,000 11,000
06/11/90 20,000 1,400 26,000 12,000

2 01/11/80 1,500 ND 16 2.2
02/08/90 19 ND 2.9 2.6
02/27/90 4,700 3.6 420 16
03/15/90 6.2 0.9 8 45
04/09/90 150 0.5 18 2.9
04/27/90 4,200 25 190 <25
05/10/90 5.8 ND 5.5 5.4
06/11/90 3,800 5.0 94 8.4

3 01/11/90 ND ND ND ND
02/08/90 ND ND ND ND
02/27/90 0.6 ND ND ND
03/15/90 ND ND ND ND
04/09/90 ND ND ND ND
04/27/90 ND ND ND ND
05/10/90 ND ND ND ND
06/11/90 ND ND ND 1.4

Notes:

"ppb” = parts per billion
*NA" = not analyzed
"ND" = not detected; see laboratory data sheets in Appendix C for analyte detection limits.
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TABLE 7
SUMMARY OF WATER QUALITY DATA,

DISCHARGE FROM WATER TREATMENT SYSTEM

EPA Concentration (ppm)

Compound|| Method 01/11/90 | 02/08/30 | 03/09/90 | 04/09/90 | 05/09/90 | 06/11/90
Arsenic 7060 <0.0005 <0.005 NA NA NA NA
Cadmium 7131 <0.0003 <0.0003 NA NA NA NA
Chromium 7190 <0.02 <0.02 NA NA NA NA
Copper 7210 <0.02 <0.02 NA NA NA NA
Lead 7421 <0.005 <0.005 NA NA NA NA
Mercury 7470 <0.0005 <0.0005 NA NA NA NA
Nickel 7520 <0.03 0.05 NA NA NA NA
Silver 7760 <0.02 <0.02 NA NA NA NA
Zinc 7950 0.07 0.05 NA NA NA NA
Cyanide 9012 <0.01 <0.02 NA NA NA NA
Oil & Grease 413.2 0.09 <1.0 <1.0 <1.0 <1.0 <1.0
pH 150.1 6.7 6.6 6.6 6.7 6.6 6.6
Notes:

*NA” = not analyzed
Samples collected from Sampling Port No. 3; these samples are representative of
| water discharged from the water treatment system into the sanitary sewer line.
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ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX

9003-043-1 MW-1 03/09/90 WATER
9003-043-2 MW-6 03/09/90 WATER
9003-043-3 MW-7 03/08/90 WATER
9003-043-4 MW-10 03/08/90 WATER
9003-043-5 MW-11 03/09/90 WATER
9003-043-6 MW-13 03/09/90 WATER
9003-043-7 MW-14 03/08/90 WATER
9003-043-8 MW-15 03/09/90 WATER
9003-043-9 MW-16 03/09/90 WATER
9003-043-10 PORT 3, PH 03/09/90 WATER
9003-043-11 PORT 3, FATS, OIL, GREASE 03/09/90 WATER
uuuuu TOTALS =—=---—
MATRIX # SAMPLES
WATER 11

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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SAMPLE MATRIX : WATER UNITS : ug/L

EPA METHOD 8020 (BETX) DILUTION FACTOR 1l
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 77
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COMPOUND RESULT
BENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 76
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EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 82
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EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

COMPOUND RESULT
BENZENE 0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 73

B - 10
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EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

COMPOUND RESULT
BENZENE 0.9
ETHYLBENZENE <0.5
TOLUENE 0.9
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 80

R - 12



i8

000‘8T
000‘0S

00s‘¢c
000‘¥%g

INIZNIHOHONTIONOIL

AdIAOCOTY INIDYIAd HILVDOWANS

SENTTIAX TVIOL

000T
1/6n
06/91/€0
¥/N
06/60/€0
06/60/€0

9-€v0-£006

JOLOVd NOILAIIA

#

SLINN
JIZATYNY HLYA
(ILOVILXE JLYA
dIAIIOITT dLYA
dTIdNYS FLYd

*ONI ‘SYIINIONZOTO

AYAVHHAOS YL¥d

ININTOL

ANZZNISTAHLI

INIZNId

aNOQOdHWOO

(xx3g) ozos : JOHLIW ¥dd
JILYM  XTILVH TTIWVS
ET-MH @ ‘d°I INIITO

A JTO¥IO ¢ HWUN I03Lodud
yd-T0-08LT : # 1OoIrodd
: LNIIIO

SISATUYNY SOILVYHWOYY IIAVIDINd

‘d°'I ILY

1t

.uc_.mo_mo_oc.._um._._og}ocdx/ﬂ\v



Wﬁ> METHOD ¢ 8020 (BETX) UHﬁG&HOZ FACTOR : 1

COMPOUND RESULT
BENZENE 4.7
ETHYLBENZENE 0.7
TOLUENE 6.3
TOTAL XYLENES 4.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 93

B - 14
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EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

COMPOUND RESULT
BENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 74

B - 16
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DUP
SPIKED % SPIKED
SAMPLE REC SAMPLE

SAMPLE
COMPOUND RESULT
BENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

8.38 105 8.49
8.18 102 8.09
17.6 106 17.4

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference)

]

REC RPD
106 1
101 1
105 1

(Sample Result - Duplicate Result)
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu X 100

B - 18

Average Result
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July 5, 1990

GeoEngineers, Inc.
2405-140th Avenue NE
Suite 105

Bellevue, WA 98005

Attention : Otto Paris

Project Number : 1780-02-B4

Project Name : Circle K

On June 12, 1990 Analytical Technologies, Inc. received 10 water
samples for analysis. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached

analytical schedule. The results, sample cross reference, and the
quality control data are enclosed.

Wtuad .My, 60 N\\‘b\s\%\p §

Karen L. Mixon Frederick W. Grothkopp
Project Manager Technical Manager

FWG/tc

R - 20
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BETX GC/PID EPA 8020 R
PH ELECTRODE EPA 150.1 R

OIL & GREASE IR EPA 413.2 R

ATI - Renton

SD = ATI - San Diego

T = ATI - Tempe

PNR = ATI - Pensacola

FC = ATI -~ Fort Collins
SUB = Subcontract

B - 22
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SAMPLE MATRIX : WATER UNITS : ug/L

EPA METHOD 8020 (BETX) DILUTION FACTOR 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 106
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 98
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1,000
COMPOUND RESULT

BENZENE 31,000

ETHYLBENZENE 1,800

TOLUENE 24,000

TOTAL XYLENES 12,000

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 97
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 2,500
COMPOUND RESULT
BENZENE 20,000
ETHYLBENZENE 1,800
TOLUENE 28,000
TOTAL XYLENES 10,000
SURROGATE PERCENT RECOVERY
BROMOFLUOROBENZENE 87
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. v e - =7 =

SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.5 12.0 11.7 97 10.6 88 10
TOLUENE 1.0 12.0 11.5 88 12.0 92 4
TOTAL XYLENES <0.5 16.6 16.7 101 15.4 93 8

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

Average Result

B - 32
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BETX
ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILVER
ZINC
CYANIDE

OIL & GREASE

PH

R = ATI -
SD = ATI -
T = ATI -
PNR = ATI -

Renton
San Diego
Tempe
Pensacola

GC/PID
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 96
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EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1000

COMPOUND RESULT
BENZENE 29,000

ETHYLBENZENE 1,900

TOLUENE 30,000

TOTAL XYLENES 7,000

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 28
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DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.5 8.00 6.46 81 7.11 89 10
TOLUENE <0.5 8.00 6.30 79 6.37 80 1
TOTAL XYLENES <0.5 16.6 12.2 73 12.2 73 0

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

||||||||||||||||||||||||||||||||| X 100
Average Result
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PARAMETER ATI I.D. RESULT RESULT RPD SAMPLE coNc REC

ARSENIC 9002-037-6 <0.005 <0.005 0 0.047 0.050 94

CADMIUM 9002-039-1 <0.0003 <0.0003 O 0.0022 0.0020 110
CHROMIUM 9002-039-1 <0.02 <0.02 0] 1.03 1.00 103
COPPER 9002-039-1 <0.02 <0.02 0 0.50 0.50 100
LEAD 9002-039-1 <0.005 <0.005 0 0.026 0.025 104
MERCURY 8002-039-1 <0.0005 <0.0005 O 0.0022 0.0020 105
NICKEL 9002-039~-1 0.05 0.04 22 2.56 2.50 100
SILVER 9002-039-1 <0.02 <0.02 0] 0.50 0.50 100
ZINC 9002-039-1 0.05 0.04 22 0.29 0.25 96

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

||||||||||||||||||||||||||||||||| x 100
Average Result

c -11



0°1T> dSYIYD % 7IIO

200> JAINYXD
T- YILINTIVI
£ I¥od
1/bu : SLINN M FTOYID ¢ FWYN IOFrodd
y9-20-08LT @ # IOo3rodd
dILYM ¢ XIYIVH FTINYS *ONI ‘SHMIINIONIOID INTITO

SIINSIT AULSIWIHO TRIINID

6€0-2006 # ‘d°I 1LV
T “ul’sajbojouyyrag oA ouy %



c -13



¥/N ¥/N ¥/N 0 6G°9 86°9 T-6£0-2006 - Hd

Ly 0°0T LY 0 0°'1T> 0°'T> T1I-6£0-2006 I/Bbu dIASVIED ¥ TIO
90T 0S°0 €G6°0 0 z0°0> 200> T-6£0-2006 1/6w TAAINYZD
03¥ @IAAVY ONOO dd¥ JX1IAsSIY IINSIY *d*I SIINN JYILINTIVS

$ IMIdS QIMNIdS dna FIdWVS ILVY
M FTOYID : FWYN IOIrodd
¥9-20-08LT ¢ Toxrodd
HILYM ¢ XIMIVK FTAWNYS ‘ONI ‘SUIINIONFOTD @ INIITO

TOHINOD ALITVAD AULSIWIHD TVIINID

6€0-2006 # *d'I II¥ 7
€T u)‘satBojouyrag odApuy J \



€T - D

&Qnoiylicalfechnologies,lnc.

O

560 Naches Avenue SW, Suite 101 Renton,WA 98055

O O
Chainof Custody  Z502-02¢

TAT. [J2HR  [] 48HRS [J 72HRS

O 1wWK I

) LABORATORY NUMBER:
PROJECT MANAGER:_Q:_Payi —
COMPANY: GET - ANALYSIS REQUEST
ADDRESS: 8 § 2 & &
HE NP 8113 |o =
5] |8 2 F:
Puons__tt_iz.@__smmosv I€R R R PEREAE 82_ 2
- (2121555 8l2 HEARERE
53588§£§££§§g§a§= 2
o olo o herll B3 &, %‘
HHHMEHEEHEEEERREREE
Moo = Povy 2 2 [g]90 o |-
_thzsh\_s Coct 3 4 il
_Pﬁ =Pt 2 JL - )
FOQ’ Poﬂ'g ‘ - l x .
RETK = Povy A =N X ;
| GETX P2 j 11 X o<
BETH= Lot 3 v W [ R
i
S
2y
2
PROJECT NUMBER: /' 75 - oy~ oy TOTAL NUMBER OF CONTAINERS [ /0 [ o s,mm;,:
PROJECT NAME: Civcle I CHAIN OF CUSTODY SEALS YNNA | NO 1000 _
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9002-110-1 PORT 1, CIRCLE K 02/27/90 WATER
9002-110-2 PORT 2, CIRCLE K 02/27/90 WATER
9002-110-3 PORT 3, CIRCLE K 02/27/90 WATER
uuuuu TOTALS —--—--
MATRIX # SAMPLES
WATER 3

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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CLLLINL Lel/e DN & ST AsN AN - m—————— B .

SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 97
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SAMPLE MATRIX WATER UNLLS

) P oug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 100 & 5000
COMPOUND RESULT
BENZENE 33,000 *
ETHYLBENZENE 1,800
TOLUENE 34,000 =*
TOTAL XYLENES 13,000 *

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 101

* Dilution factor = 5000.
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WANLE AL LAMAALAINL AN . WOAAMAN et e - o

EPA METHOD ¢ 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE 0.6
ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 81
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) \ AnalyticalTechnologies,Inc. )
?ﬂ#ﬂad):: Avenue SW, Suite 101 Rentoni\m 98055 Chaln Of C‘.IStOdy 002 i O

PROVECT MANAGER.__ &, Pori§

company: GEL
ADDRESS:

8140 Phosphate Pesticides
WDOE PAHHH (WAC 173)
418.1 (TPH)

8010 Halogenated Volatiles
8020 Aromatic Volatiles
8150  Herbicides

DX D] BETX ONLY
8240 GCMS Volatiles
8270 GCMS BNA
8310 HPLC PNA
8080 Pesticides & PCB's
PCB's ONLY
413.2 Grease & Oi

8015 (Modified)

TOC 9080
9020
Moisture

TOX
%
TCLP

/Orr."f’j- izj '2/2‘7 \-\10 —_ |
Pxﬂff? &) | | =2
Liv 1 .f @ J Y 1=3
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ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX

9003-043-1 MW-1 03/09/90 WATER
9003-043-2 MW-6 03/09/90 WATER
9003-043-3 MW-7 03/08/90 WATER
9003-043-4 MW-10 03/08/90 WATER
9003-043-5 MW-11 03/09/90 WATER
9003-043-6 MW-13 03/09/90 WATER
9003-043-7 MW-14 03/08/90 WATER
9003-043-8 MW-15 03/09/90 WATER
9003-043-9 MW-16 03/09/90 WATER
9003-043-10 PORT 3, PH 03/09/90 WATER
9003-043-11 PORT 3, FATS, OIL, GREASE 03/09/90 WATER
||||| TOTALS -----
MATRIX 4 SAMPLES
WATER 11

The samples from this project will be disposed of in thirty (30) mm&m
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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ATI I.D.# CLIENT I.D. PH

9003-043-10 PORT 3, PH 6.6
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ALl DALY LD vur DL LN [CF S WLV ©

PARAMETER UNITS 1I.D. RESULT RESULT RPD RESULT ADDED REC
PH - 9003-043~-10 6.65 6.68 0 N/A N/A N/A
OIL &

GREASE mg/L 9003-039-4 <1 <1 0 4.20 10.0 42

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

||||||||||||||||||||||||||||||||| X 100
Average Result

c - 31
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March 29, 1990

GeoEngineers, Inc.

2405 140th Avenue N.E.

Suite 105

Bellevue, WA 98005

Attention : Otto Paris

Project Number : 1780-02-B4

Project Name : Circle K Remediation

on March 15, 1990 Analytical Technologies, 1Inc. received three

water samples for analysis. The samples were analyzed with EPA
methodology or equivalent methods as specified 1in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

Nouwd D Mugle)

Karen L. Mixon Frederick W. Grothkopp
Project Manager Technical Manager
FWG/pes
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GC/PID

ATI Renton

ATI San Diego
ATI Tempe

ATI Pensacola
ATI Fort Collins
Subcontract
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SAMPLE MATKIX | WALEK ° UNLLID . uUYs WL
EPA METHOD ¢ 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 82
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SAMPLE MATRLX : WALEK UNLLS T ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE 6.2

ETHYLBENZENE 0.9

TOLUENE 8.0

TOTAL XYLENES 4.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 85
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BENZENE
TOLUENE
TOTAL XYLENES

* Oout of limits.

SAMPLE SPIKE SPIKED % SPIKED %
RESULT ADDED SAMPLE REC SAMPLE REC RPD

6.2 8.0 10.0 48*% 10.2 50% 2
8.0 8.0 11.1 39% 11.2 40*% 1
4.5 16.6 17.3 77 17.8 80 3

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

||||||||||||||||||||||||||||||||| X 100
Average Result
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ATT # CLIENT DESCRIPTION DATE SAMPLED MATRIX

9004-040-1 PORT 1 04/09/90 WATER
9004-040-2 PORT 2 04/09/90 WATER
9004-040-3 PORT 3 04/09/90 WATER
uuuuu TOTALS ===—=
MATRIX - 4 SAMPLES
WATER 3

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD ¢ 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 114
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1 & 10%
COMPOUND RESULT

BENZENE 150 *
ETHYLBENZENE 0.5

TOLUENE 18

TOTAL XYLENES 2.9

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 103

*Dilution factor = 10.
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COMPOUND RESULT ADDED
BENZENE <0.5 12.0
TOLUENE <0.5 12.0
TOTAL XYLENES <0.5 16.6

SAMPLE REC SAMPLE

11.9 S9 12.1
11.7 °8 12.0
16.6 100 16.9

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

101 2
100 3
102 2

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu X 100

c - 51
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DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.5 12.0 11.7 o8 11.5 96 2
TOLUENE <0.5 12.0 13.2 110 12.9 108 2
TOTAL XYLENES <0.5 16.6 17.2 104 16.7 101 3
% Recovery = (Spike Sample Result - Sample Result)
||||||||||||||||||||||||||||||||||||| X 100

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

||||||||||||||||||||||||||||||||| X 100
Average Result
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ATI SAMPLE DUP SPIKED SPIKE %

PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC
OIL & GREASE 9004-021-2 6.8 6.9 1l N/A N/A N/A
OIL & GREASE BLANK SPIKE N/A N/A 0 6.0 10 60

% Recovery = (Spike Sample Result - Sample Result)
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu - X 100

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

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu X 100
Average Result
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ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC

PH 9004-040-3 6.68 6.72 1l N/A N/A N/A

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

||||||||||||||||||||||||||||||||| X 100
Average Result
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May 7, 1990

File

GeoEngineers, Inc.

2405 140th Avenue NE

Suite 105

Bellevue, WA 98005
Attention : Otto Paris
Project Number : 1780-02-B4
Project Name : Circle K

On April 27, 1990 Analytical Technologies, Inc. received two water

samples for analysis. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

gquality control data are enclosed.

Fopenihnritteyyp

Mary [C. Silva Frederick W. Grothkopp
Se r Project Manager Technical Manager
FWG/elf
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BETX GC/PID EPA 8020 R

R = ATI - Renton

SD = ATI - San Diego

T = ATI - Tempe

PNR = ATI -~ Pensacola

FC = ATI - Fort Collins
SUB = Subcontract

C - 61
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EPA METHOD ¢ 8020 (BETX) DILUTION FACTOR : 50 & 100
COMPOUND RESULT

BENZENE 4,200 =*

ETHYLBENZENE <25

TOLUENE 190

TOTAL XYLENES <25

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 120

* Dilution factor = 100.
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SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.5 12.0 11.7 S8 11.8 98 1
TOLUENE <0.5 12.0 11.9 99 12.0 100 1
TOTAL XYLENES <0.5 16.6 16.4 99 16.4 99 0

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

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu X 100
Average Result

C - 65



HOLVNIOIHO - ¥uid +"ONI ‘S3ID0IONHI3L VOILATYNY - ABueD ‘eiiM NOILNEIYLSIa 1001-4L¥{¥06) BI09ESUBA + GEES-822(902) OMERS  DESI-BER(Z09) Xeoyd -

2, ‘sejBojouyoe . [eORABLY :Auedwo huedwoo |
/ seimeubls ; ]
‘huedwog “Auedwor : - A 01027GNOD 0009 G3NFOTH
rereq owey pawnid|  eveq S| o L Yl ios B
. : i N | vNAA STV3S AGOLSNO 0 NIVHO
sowy) oy sl . Yammis 0T SHANIVINGD 40 H3GNNN Y101

<3

77

REAEREEEREFBEEEREE
g% olalml_ |l -
FIEIE| (FEIEB1EREER FIEGIE S
-agi 5 oo Ig.'s, “225
ana Q = ] oo | &
5|28 HEHBEIREE
Al 13 3| F] |

8

Ao xu3g | MW

SO(NZiOA OIBWOY (0208

8l

x (re2 1) dopid [ uney O
: WS

m

g

<]

‘HIENNN AHOLVHOBV ] TP
40 7~ 39vd aiva 55086 YM'UOIu8}
T / Z ; :; eqo uj’se

bz -»0p Abolsno Jf ul

[



May 31, 1990

GeoEngineers, Inc.

2405-140th Ave. NE

Suite 105

Bellevue, WA 98005

Attention : Otto Paris

Project Number : 1780-02-B4

Project Name : Circle K

On May 10, 1990 Analytical Technologies, Inc. received three water
samples for analysis. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached

analytical schedule. The results, sample cross reference, and the
quality control data are enclosed.

Frederick W. Grothkopp
Technical Manager

Dnaah

Donna M. McKinney
Project Manager

FWG/tc
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ANALYSIS TECHNIQUE

BETX GC/PID
PH ELECTRODE
OIL & GREASE IR

R = ATI -~ Renton

SD = ATI - San Diego

T = ATI - Tempe

PNR = ATI - Pensacola

FC = ATI - Fort Collins

SUB = Subcontract
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REFERENCE

EPA 8020

EPA 150.1

EPA 413.2
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1000
COMPOUND RESULT

BENZENE 20,000

ETHYLBENZENE 1,500

TOLUENE 23,000

TOTAL XYLENES 11,000

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 93
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SAMPLE MATRIX : WATER UNITS :
EPA METHOD ¢ 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZEN <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 93
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ATI I.D. # CLIENT I.D. PH

9005-105-3 PORT 3 6.6
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ATI I.D. # CLIENT I.D. OIL & GREASE

9005-105-3 PORT 3 <1
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A AndalyticalTechnologies, Inc.

: D605 - 105~
560 Naches Avenue SW, Suite 101 Renton,WA 98055 Chaln Of CUStOdy
* 1 PROJECT MANAGER:__ ()= /o /s LABORATORY NUMBER:
~ | company: G £Z
ADDRESS: ] gl |8 5
| — 2|g |2 % 2 S =
ovone _776-S200  sumevar. JE H §g§§ HAAERE :
-,‘ = .'g B o —]
AMPLE DISPOSAL INSTRUGTIO e 213l a‘gg z : .. HRE
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PROJECT NUMBER: / 70 - 62 —2 7/ TOTAL NUMBER OF CONTAINERS e 7 - gy e s
PROJECT NAME:_C /v ¢ l»_IC GHAIN OF CUSTODY SEALS YANA | /. . A8 oir

PURCHASE ORDER NUMBER: INTACT? Y/NINA VIl sl o [T t
VIA: ~ RECEIVED GOOD COND./CQLD I/ /\ /¢ | Company: Company:

TAT: [] 24HR [ 48HRS [J 72HRS o] GEZL

[ 2 WKS (Norhal) / |
" PRIOR AUTHORIZATION _ﬁ'zénsqumen FORRUSHDATA i

SPECIAL INSTRUCTIONS:  ~, .. W’ ::SIgnawte:
A
T Comp%,.r. / Company:

DISTRIBUTION: White, Canary - ANALYTICAL TE

AT Labs:San Diego (619)456-9141 + Phoonix (602)436-1530 + Seatlle (206)228-6335 + Pensacola (04)474-1001
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ATI # CLIENT DESCRIPTION DATE SAMPLED MALTRKLA

9006-077-1 PORT 1 06/11/90 WATER
9006-077-2 PORT 2 06/11/90 WATER
9006-077-3 PORT 3 06/11/90 WATER
9006-077-4 MW-6 06/11/90 WATER
9006~077-5 MW-10 06/11/90 WATER
9006-077-6 MW-11 06/11/90 WATER
9006-077-7 MW-13 06/11/90 WATER
9006-077-8 MW-14 06/11/90 WATER
9006-077-9 MW-15 06/11/90 WATER
9006-077-10 MW-16 06/11/90 WATER
S e TOTALS -----
MATRIX 4 SAMPLES
WATER 10

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE °9
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SAMPLE MATRIX : WATER UNITS ¢ ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 500
COMPOUND RESULT

BENZENE 20,000

ETHYLBENZENE 1,400

TOLUENE 26,000

TOTAL XYLENES 12,000

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 90
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SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD ¢ 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES 1.4

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 92
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SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.5 12.0 12.2 102 10.9 91 11
TOLUENE 48.8 12.0 €4.3 129*% 63.1 119 2
TOTAL XYLENES <0.5 16.6 17.9 108 15.4 93 15

* out of limits due to matrix interference.

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

e e m — e s s s s X 100
Average Result
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ATI I.D. # CLIENT I.D. OIL & GREASE

9006-077-3 PORT 3 <1

cC ~-91
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