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1. INTRODUCTION
1.1 BACKGROUND

EA Engineering, Science, and Technology, Inc. (EA) has been contracted by the Northwest
Regional Office of the Washington Department of Ecology (Ecology) to perform investigational
activities at multiple leaking underground storage tank (LUST) sites in the Puget Sound area.
This report has been prepared to present the results of site activities performed to further define
known petroleum contamination at the sites, as well as results of data acquisition to evaluate
remedial alternatives. Recommendations for future remedial actions are provided for three of the
sites, as requested by Ecology.

The sites are classified as “Mixed Funding” LUST sites by Ecology. Property owners for the
sites applied for financial assistance under Washington Administrative Code (WAC)
173-340-560 and subsequently entered into Consent Decrees with Ecology. The sites being
investigated and/or evaluated are: :

BP Qil Station #11352 — 18725 Bothell Way NE, Bothell, King County.
Country Junction Store — 5310 SE Hwy 160, Port Orchard, Kitsap County.
Hansville General Store — 7532 Twin Spits Road, Hansville, Kitsap County.

Cornet Marina — 200 North Cormet Bay Road, Oak Harbor, Island County.
¢ Ehﬁ; K Station #1461 — 2350 24™ Avenue East, Seattle, King County. )

Tiki Car Wash — 11909 NE 8™ Street, Bellevue, King County.

Table 1.1 provides a summary of location information for each site including section, township,
range, latitude, and longitude.

A Sampling and Analysis Plan (SAP) and a SAP Addendum were prepared and submitted to
Ecology before performing the field tasks (EA 2005a and b). A Health and Safety Plan (HASP)
was included as an appendix to the SAP. The SAP and Addendum provide details regarding the
investigation objectives for each site, planned sampling activities, and field procedures and
laboratory methods. ;

Laboratory analyses for this project were performed by North Creek Analytical, Inc. (NCA) of
Bothell, Washington. Drilling services were provided by Cascade Drilling, Inc., of Woodinville,
Washington.

1.2 REPORT ORGANIZATION

Sections 2 through 7 of this report are organized by site, in the order listed above. A brief
description of each site and its history is provided, along with general information on the site
geology and hydrogeology. An overview of the work performed is provided, as well as a
discussion of the findings. Finally, a brief summary of site conditions and recommendations for
future site remediation are provided. A list of references cited for each site is provided in
Section 8. Figures and Tables are numbered to correspond with the appropriate site section

Ecology Mixed Funding LUST Sites Investigation Report
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(i.e., Tables 2.1 through 2.4 provide information on BP Oil Station #11352, discussed in
Section 2). Appendices A through F are also organized by site, in the order listed above.
Information provided in each site-specific appendix includes supporting historic data, boring
logs, and laboratory reports and chromatograms.

Data collected during this investigation are also being submitted in an electronic format
compatible with Ecology’s environmental information management (EIM) system. NCA is
handling the submittal of electronic data deliverables for this project. The EIM database system
is new and has not been used routinely for data submission to date. The deliverables are
designed to be directly uploaded into Ecology’s EIM system. However, a number of difficulties
have been encountered with this process. NCA has been working with Ecology’s EIM Data
Coordinator to resolve these problems. Most of the difficulties appear to have been resolved at
this point, although NCA is currently unable to directly upload the data due to computer system
incompatibilities (apparently due to NCA’s firewall). The electronic data deliverables are being
sent to the Ecology EIM Data Coordinator for her to upload to the system. We anticipate that the
database submittals for this project will be successfully uploaded to the Ecology system by the
project closing date of 30 June 2005, or shortly thereafter.

1.3 TREATMENT TECHNOLOGY ALTERNATIVES

A number of potential treatment technologies were reviewed when making recommendations for
remediation of these sites. The primary alternatives reviewed include the following:

Excavation — Excavation is primarily used to remove contaminated soil from a source area.

This approach can be effective and relatively inexpensive if the contaminants are located above
the water table, at a shallow depth, and there are no major structures on the site. Although
excavation is possible below the water table, it can be substantially more expensive because it is
necessary to either dewater the site (if possible) or to provide for water management from the
saturated soils. The excavation depth is typically limited by available equipment. Standard
backhoes can reach an average depth of 15 ft below the ground surface (bgs); deeper excavations
require either larger, more expensive equipment or placing the equipment on a bench below the
ground surface. Roads and structures at the site can limit the location and depth of excavations,
particularly in unstable soils. Shoring may be necessary in these areas.

Soil Vapor Extraction (SVE) — SVE is used to remove volatile organic compounds (VOCs)
from the vadose (unsaturated) zone. This system does not remove contaminants from saturated
soils below the water table. SVE systems typically consist of either vertical or horizontal wells
connected to a network of air supply lines. VOCs are drawn from the soil through the well
screens using a blower. The air is treated to remove the VOCs prior to discharging the air to the
atmosphere. Placement of the well screens is important in the system design. If the screens are
too close to the surface, short circuiting can occur, limiting the effectiveness of the system (short
circuiting is when clean air is drawn into the SVE system). The land surface is typically paved
or covered with an impermeable barrier to minimize this. If the water table is high or the screens
are set too close.to the water table, groundwater can be drawn into the wells and vacuum lines,
greatly reducing the ability of the system to remove VOCs.

Ecology Mixed Funding LUST Sites Investigation Report
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Enhanced Fluid Recovery (EFR) ~ EFR is a form of a muiti-phased extraction system aimed at
removing free product and contaminants from the smear zone. The well is connected to a
vacuum truck using piping placed in the well. Once a vacuum is applied, free product,
contaminated groundwater, and soil vapors are drawn into the well and discharged into the truck.
The water/product is hauled offsite for disposal at a permitted facility. EFR can be a relatively
inexpensive treatment method. There are no upfront costs unless additional wells are needed.

A typical EFR event lasts for one day. EFR events typically need to be repeated at widely
spaced time intervals in order to sufficiently reduce contaminant concentrations. While
primarily used for removing gasoline contamination, EFR has recently been used on diesel-range
organics (DRO) with some success. For DRO sites, a surfactant can be injected into the well a
couple of days before treatment, to loosen the DRO and allow for its removal. However, this
may also mobilize DRO and allow it to migrate further.

Pump and Treat — Pump and treat systems have been used for years for groundwater
remediation systems but their use has fallen into disfavor in recent years. A primary concern
with these types of systems is the volume of clean water that is necessary to pump from the site
to achieve cleanup levels. In general, a pump and treat system consists of a series of extraction
wells screened in the contaminated groundwater. Pumps in the wells extract the contaminated
groundwater and pump it to a central location for treatment. The treated groundwater can then
be discharged to a sewer system, reinfiltrated back into the groundwater, or discharged to surface
water. The practicality of these systems is limited by the ability to extract contaminants from the
groundwater and by the ability to dispose of the treated water. Extraction of contaminants from
the groundwater is limited by the formation and it may not be possible to reduce contaminant
concentrations below the groundwater cleanup levels. Discharge to a storm sewer is generally
not permitted; discharge to a sanitary sewer can be expensive.

In-well Stripping (IWS) — IWS is an in-situ treatment process where air-lift pumping is used to
move groundwater through a vertical circulation well. The VOCs dissolved in the water are
stripped from the groundwater within the well casing by the injected air. The off-gasses are
recovered for aboveground treatment. Water is recirculated back into the aquifer at a different
vertical elevation (generally higher) from the intake screen. The system is similar to ex-situ air
stripping where, in this case, the air-stripping tower is the well itself. Because of the circulation
patterns established around the treatment well, contaminated groundwater may be captured and
stripped several times as it passes through the treatment zone.

Air Sparging (AS) — AS is an in-situ process where air is blown into the contaminated aquifer to
remove VOCs. The injected air moves vertically and horizontally through the saturated soil,
stripping the VOCs from the groundwater. Typically, AS is used in conjunction with a vapor
extraction system, such as SVE, to capture the vapor phase contamination. It can also be used in
conjunction with a pump and treat system. In this instance, the AS system strips the VOCs,
mobilizing the contaminants which are carried along with the groundwater to be removed by a
pump and treat system. The effectiveness of AS systems is controlled by the soil characteristics.

Ecology Mixed Funding LUST Sites Investigation Report
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Injectable Technologies — Injectable technologies are aimed at enhancing conditions in the
natural environment that assist in breaking down contaminants or promote the biodegradation of
contaminants. Depending on the contaminants at a site, the specific injectables will vary. The
design of these types of systems relies on the depth and spacing of injection points and the type
of injectable used. To ensure complete remediation of a site, it is key to be able to fully cover
the areas of contamination or to create a reactive wall. For gasoline, oxygen enhancements are

- common. While this type of treatment does not require installation of a mechanical system or
routine O&M, drilling costs for injection points and costs for the injectable itself can be high.
Multiple injection events may be required to sufficiently reduce contaminant concentrations.
Injected technologies target the saturated zone; unsaturated soils are not treated.

All of the above-described systems/methods can be quite effective with gasoline contamination.
However, none work very well with heavier hydrocarbons such as DRO, with the possible
exception of EFR and excavation.

Ecology Mixed Funding LUST Sites Investigation Report
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6. CIRCLE K STATION #1461

6.1  SITE DESCRIPTION AND HISTORY

_ The former Circle K site (now known as Jay’s Cleaners) is located at 2350 24™ Avenue East, in

" the Montlake area of Seattle, King County, Washington (Figure 6.1). The facility was operated
as a convenience store and gasoline station from 1968 to 1981. The owner leased the site to the
now bankrupt Circle K Corporation from 1981 to July 1990. The facility continued to operate as
a convenience store with gasoline (leaded and unleaded) sales during that time. Prior to 1968,
the site was likely residential.

In August 1989, a leak was discovered in one of the gasoline USTs. Reportedly, a review of the
inventory records for the 4,000-gallon tank indicated that approximately 4,000 to 6,000-gallons
of gasoline were released between 22 June 1989 and 7 August 1989 (GeoEngineers 1990).
Remaining product in the tank reportedly was removed on 7 August 1989. All six onsite USTs
were excavated in October 1989, along with approximately 900 cyd of contaminated soil. The
removed USTs included two 4,000-gallon gasoline tanks, two 6,000-gallon gasoline tanks, one
500-gallon waste oil tank, and one 500-gallon heating oil tank. The former tank locations are
indicated in a figure included in Appendix E. Contaminated soil in the gasoline UST area was
removed to a depth of approximately 14 to 16 ft bgs. Contaminated soil remained at the limits of
the excavation (GeoEngineers 1990).

In December 1989, installation of a product recovery and treatment system was completed. The
groundwater treatment system consisted of (1) a recovery well and a series of recovery trenches
(excavated toward the free product plume and backfilled with pea gravel), (2) a dual pumping
system for recovering free product and contaminated groundwater, and (3) an aboveground
groundwater treatment system using a series of activated carbon filters. Figures showing the
system configuration are included in Appendix E. The system was operated briefly after it was
installed, and again from 1992 through 1996, at which time it was shut down due to a low
recovery rate.

An SVE system was also installed in the tank excavation area. Slotted PVC pipe was installed
horizontally at depths of 4 to 5 ft bgs. The vapor recovery pipes were connected to a blower and
the extracted vapors ran through a condensate trap and a series of two activated carbon filters.
The period of operation of the SVE system is not known; however, it apparently was shut down
in 1997 after readings indicated insignificant concentrations of hydrocarbons were being
removed.

Sixteen monitoring wells were installed during 3 phases of a site assessment performed by
GeoEngineers in September, October, and December 1989 (GeoEngineers 1990). Five of the
wells have since been abandoned, leaving 11 wells currently available to monitor the plume.
Three of these wells are on the Circle K property MW-4, MW-7, and MW-13); five of the wells
are in East McGraw Street (MW-6, MW-8, MW-9, MW-10, and MW-16); and three of the wells
are north of McGraw Street in the road right-of-way MW-11, MW-14, and MW-15). Most of
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the wells reportedly were screened from 5 to 20 ft bgs. Several wells were screened from about
4 to 19 ft bgs. Available well construction details for the remaining wells are provided in
Table 6.1. Copies of the well logs are included in Appendix E.

Prior to this investigation, the wells were last sampled in June 2003. Free product was observed
in four of the wells MW-4, MW-8, MW-9, and MW-13) at that time. Benzene and GRO were
detected at concentrations above the MTCA Method A cleanup criteria in groundwater from well
MW-15. MTBE was reported at a concentration below the cleanup criteria in MW-15 (by EPA
Method 8021B, which is prone to false positives). Petroleum constituents were not detected the
six other monitoring wells. A summary of the June 2003 date is provided in Appendix E.

6.2 GEOLOGY AND HYDROGEOLOG_Y

According to GeoEngineers, layers of sandy silt and silty fine sand were encountered beneath
surface layers of asphalt, concrete, and fill material. Individual layers of sandy silt and silty sand
vary in thickness over short distances and are often laterally discontinuous (GeoEngineers 1990).
Occasional gravel and cobbles were encountered. A very dense to hard layer consisting of fine-
grained glacial sediment was encountered at depths greater than approximately 14 ft in most of
the borings.

Groundwater at the site occurs approximately 9 to 12 ft bgs, based on available data. Water level
data obtained in 1989 was used to evaluate groundwater flow. The groundwater flow direction at
that time was determined to be to the northeast at a gradient of approximately 0.024 ft/ft in 1989
(GeoEngineers 1990). Early product thickness measurements in site monitoring wells ranged up
to 9.5 ft (in well MW-8; see table in Appendix E). GeoEngineers noted that free product
appeared to have flowed in a northwest direction (different from the apparent groundwater flow
direction) away from the leaky UST, based on their free product measurements obtained in 1989.
Water level data obtained in June 2003 and in May 2005 did not clearly establish the
groundwater flow direction.

6.3 FIELD ACTIVITIES
6.3.1 Inmitial Monitoring Well Sampling

On 31 May 2005, EA performed the gauging of groundwater and free product levels in the

11 monitoring wells at the former Circle K site. Free product was observed in monitoring wells:
MW-4 (0.3 ft), MW-8 (trace), MW-9 (0.02 ft), and MW-13 (0.01 ft). See Table 6.1 for
monitoring well gauging and construction information. Groundwater samples were not collected
from monitoring wells that contained free product.

A groundwater sample was collected from MW-15 using a peristaltic pump and low-flow
sampling procedures. Monitoring well MW-15 was first opened and water level, product level,
and total depth measurements obtained and recorded before installing Y4-inch diameter tubing in
the well. The tubing intake was placed approximately 2 ft below the water surface. A peristaltic
pump was used to purge groundwater at a rate of 300-500 ml/min. Groundwater quality
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parameters were measured every 3 minutes during purging until parameters stabilized.

A groundwater sample was then collected. Groundwater quality parameters stabilized at the

following readings: pH (5.08), specific conductivity (0.157 mS/cm), turbidity (0 NTUs), DO

(0.00 mg/L), temperature (13.9 Celsius), and ORP (211 millivolts). The groundwater sample
(from MW-15) was analyzed for GRO, BTEX, MTBE, and total lead.

6.3.2 Enhanced Fluid Recovery Pilot Test

On 9 June 2005, an EFR pilot test was performed at the site in an effort to remove free product,
impacted groundwater, and petroleum vapors from targeted monitoring well locations. EcoVac
Services, Inc., was contracted to perform the test on four monitoring wells at the former CircleX
site (MW-4, MW-8, MW-9, and MW-13). Free product measurements were made in the wells
prior to conducting the test. Free product thickness measurements at that time were as follows:
0.42 ft in MW-4, a sheen in MW-8, 0.01 ft in MW-9, and 0.01 ft in MW-13.

A vacuum truck from Emerald Services, Inc., was used to provide the vacuum for the test and
also the storage, transpartation and disposal of the wastewater generated during the test. The

EFR test was performed over an 8-hour period and included multiple well extraction tests as well .
as individual well tests.

Drop tube assemblies were placed in each of the four wells to be used during the test. Vacuum
hose ran from each well to a manifold, then to the vacuum truck. The hose ran under a driving
ramp placed across the southern lane of East McGraw Street, to allow traffic to pass by during
the test. A traffic plan was prepared by Traffic Control Services and submitted to the City of
Seattle prior to the test. Traffic flaggers and signs were used to divert traffic around the closed
northern lane of East McGraw Street.

Water levels were measured in surrounding wells while the test was being performed to assess
drawdown effects of the test. Vacuum readings were later recorded from surrounding wells to
assess the radius of influence the EFR test was having at the site.

At the completion of the EFR test, a drop tube assembly was lowered into MW-14 to remove
accumulated sediments from the well. Prior to this, the measured total depth of MW-14 was
10.5 ft btoc. After removal of sediment and water from well the total depth of the well was
measured to be 18.87 ft btoc. This well may have damage to the PVC screen or casing joints,
based on the amount of sediment that was observed in the well. '

6.3.3 Follow-up Monitoring Well Sampling

On 23 June 2005, two weeks after the EFR test, the five monitoring wells within the plume
boundaries (MW-4, MW-8, MW-9, MW-13, and MW-15) were gauged for the presence of free
product. Free product was measured in well MW-8 at a thickness of 0.01 ft. Less than 0.01 feet
of product (trace) was measured in MW-9 and MW-4. Free product was not observed in MW-15
or MW-13.
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Monitoring wells with less than 0.01 feet of free product were sampled. Sampling procedures
were the same as during the first sampling round. Groundwater samples were analyzed for
GRO, BTEX, MTBE, and DRO. Hydrocarbon odors were noted emanating from the purged
groundwater from the four wells sampled.

64 RESULTS

Field parameter measurements for both rounds of sampling are provided in Table 6.1. Analytical
results for the first round of groundwater sampling (one sample) are discussed below. Results
for the second round of groundwater samples were not available in time to be included in this
report.

6.4.1 Initial Monitoring Well Sampling

GRO was detected in the groundwater sample from MW-15 at a concentration of 878 ng/L,
which is just above the MTCA Method A cleanup criteria of 800 ug/L (for samples also
containing benzene). Benzene (1.26 pg/L), ethylbenzene (2.60 pg/L), and xylenes (3.39 pg/L)
were detected at concentrations below the cleanup criteria. Toluene and MTBE results were
below the laboratory detection limits.

6.4.2 Enhanced Fluid Recovery Pilot Test |

Approximately 1,600 gallons of contaminated groundwater/liquid phase product was removed
from the site during the 8-hour EFR test period. The total amount of hydrocarbons removed
during the EFR test was estimated to be 112 pounds, as measured in the vapor phase. This mass
of hydrocarbons is equivalent to approximately 18 gallons of gasoline. The highest extraction

- rate observed during the test was 5.7 pounds per hour from MW-9. Extraction rates calculated
for the remaining tested wells were: 5.0 pounds per hour from MW-4, 4.5 pounds per hour from
MW-8, and 1.9 pounds per hour from MW-13.

Vacuum was observed in the following surrounding wells; MW-6, MW—?, and MW-16. Water
levels measured during the test period indicate the greatest drawdown occurred in MW-16.
EcoVac’s report on the EFR results is included in Appendix E.

6.4.3 Follow-up Monitoring Well Sampling Results

Follow-up groundwater sampling was performed on 23 June. Results of analytical testing of
these groundwater samples have not yet been received. They will be forwarded to Ecology when
they become available.

6.5 CONCLUSIONS AND RECOMMENDATIONS

The EFR test was performed as a product and mass removal action pilot test. It was not meant to
provide final site remediation and cleanup. EFR helped remediate the site by removing free
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phase hydrocarbons, dissolved phase hydrocarbons and vapors from the subsurface. A total of
approximately 112 pounds of hydrocarbons were removed from site by the EFR test.

The limited vacuum and drawdown observed in surrounding monitoring wells is evidence of
very tight soil conditions at the site. These conditions have limited the migration of
contaminants, but also limit the effectiveness of remedial/recovery equipment in removing
hydrocarbons.

The five monitoring wells in the contaminant plume area were gauged two weeks following the
EFR test. Free product, ranging from a trace to 0.01 ft, was detected in three of the wells at that
time. Additional monitoring of site wells is recommended on at least a quarterly basis to
evaluate the impact of the EFR test and to determine if additional EFR remediation (or another
type of remediation) appears warranted. Ata minimum, wells MW-4, MW-8, MW-9, MW-13,
and MW-15 should be monitored. Occasional sampling of the remaining monitoring wells is
also recommended to confirm that the plume is not migrating. Resurveying of the site
monitoring wells is also recommended due to the irregular water level measurements obtained.
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_ APPENDIX E

EA Engineering, Science, and Technology, Inc. June 2005

CONTENTS

1. Remediation System Configuration (GeoEngineers, 1990)

2. Monitoring Well Boring Logs (GeoEngineers, 1990)

3. Summary of June 2003 Water Quality and Water Level Data

4. Free Product Thickness Measurements,.1989 A(GeoEngineers, 1990)

5. EcoVac Services Enhanced Fluid Recovery Test Report o 47 JEpL 7

Note: Laboratory reports and sample chromatograms for this site are included in Appendix F
(samples were submitted with those from the Tiki Car Wash). For standard
chromatograms, refer to Appendix A. '
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SOIL CLASSIFICATION SYSTEM

GROUP
MAJOB DIVISIONS SYMBOL GROUP NAME
' WELL-GRADED GRAVEL, FINE TO
RSt GRAVEL CLEAN GRAVEL GW COARSE GRAVEL
"GRAINED GP POORLY-GRADED GRAVEL
SOiLS MORE THAN §50% GRAVEL GM SILTY GRAVEL
OF COARSE FRACTION WITH FINES
“RETAINED 3
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 60%
RETAINED ON WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND SW COARSE SAND
SP POORLY-GRADED SAND
MORE THAN 50% SAND SM SILTY SAND
OF COARSE FRACTION WITH FINES
PASSES
NO. 4 SIEVE SC CLAYEY SAND
. : SILT AND CLAY ML SILT
FINE INORGANIC
GRAINED CcL CLAY
SOILS LIQUID LIMIT =
LESS THAN 50 ORGANIC OL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT )
MORE THAN 50% |NORGAN|C
PASSZ]SE‘P;g. 200 CH CLAY OF HIGH PLASTICITY, FAT CLAY
" L1QuUID LIMIT
50 OR MORE ORGANIC OH ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOlSTURE MODIFIERS:

1. Field classification is based on
visual examination of soll in general
accordance with ASTM D2488-83.

2. Soil classificatio

n using laboratory

tests is ' based on ASTM D2487-83.

3. Descriptions of soil density or

consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or

test data.

Dry — Absence of moisture, dusty, dry
to the touch

Moist - Damp, but no visible water
Wet — Visible free water or saturated,

usually soil is obtained from
below water table

[

(L
%% . :
Geo &gz EngIneers

SOIL CLASSIFICATION SYSTEM

FIGURE A-1




LABORATORY TESTS:
CA Chemical A_nalysis ' SM

VAPOR CONCENTRATION DATA:

Vapor concentration given in parts per milion

ML
SHEEN CLASSIFICATION SYSTEM: /
NS No visible sheen g&—

SS  Slight sheen
M8  Moderate sheen

HS Heavy sheen

BLOW-COUNT/SAMPLE DATA:

Blows required to drive a split— . oom@
barrel sampler (2.4—inch 1.D.) 12

inches or other indicated distances
using 300 pound hammer falllng 30

inches. 2™
"P" indicates sampler pushed with

weight of hammer or hydraulics of - PO
drill rig. 2

Blows required to drive a split— 10@

barrel sampler (1.5—inch LD.) 12
inches or other indicated distances
using 140 pound hammer falling 30
inches.

NOTES:

éOIL GRAPH:

Soil Group Symbol
(See Note 2)

Distinct Contact Between
Soil Strata

Gradual Change Between
Soil Strata

Water Level

Bottom of Boring

. Location of relatively
undisturbed. sample

Location.of disturbed sample

Location of sampling attempt
with no recovery

Location of sample attempt
using Standard Penetration
Test procedures

1. Information presénted in the attached text and the Key To Boring Log
Symboils is required to adequately explain the data on the boring logs.

2. Soil classification system is summarized in Figure A-1.

3. The reader must refer to the discussion in the report test as well as the
exploration logs for a proper understanding of subsurface conditions.

Geo

.‘i\

KEY TO BORING LOG SYMBOLS

/8

Engineers

y/
A\

FIGURE A-2




DEPTH IN FEET

MONITOR WELL NO. MW-4 -

[
WELL SCHEMATIC Vapor ) 3 DBCRI PTION
Casing Elevation: 98.38 Conc.(ppm) § § g' Group _
Casing Stickup: ~ -0.53 Sheen a 8 P Symbol Surfxlace Elevation: 9891
Steel surface ﬂ 4-inches asphaltic concrete 04
monument i DR Light brown silty sand with occasional gravel -
|_Bentonite seal S RN (medium dense, moist) |
2-inch, Schedule B 'E : I
s :| 40 PVCecasing 280 ] R HR & i
¢ y NS A0
N bt —5
A ol i
= 3 A LA k
"Z’S';‘TJ'CS;ZTEUE 1.7 Ssl\l:[— Gray fine sand with silt and thin lenses of gray k
S ecreen. 0.020-inch . 4.0 siit and gravel (medium dense to very dense,
. A 3800 call : moist) -
i ;| slot width ss 1§ = Free product level on 9/19/89 10
300 | so74~ B i
7+ F{~1-Medium sand ™S hvi
: L] “=Ground water level on 9/19/89 — 15
;‘_: | Base of well at ISM  Graysilty fine sand with gravel (very dense, Il
5 o 50/2° o
] 18.8 feet / o R B moist) : i : i
— 20
40 | 504~ W i
NS Boring completed at 21.0 feet on 9/12/89 |
Petroleum-like odor detected from 2 to 14 feet
— 25
— 30
- 35
s
40

40 -

Note: See Figure A-2 for explanation symbols

&

(B
A\ §

GeoXsz Engineers

Y/

Log of Monitor Well

Figure A-6




DEPTH IN FEET

MONITOR WELL NO. MW-6

0n
WELL SCHEMATIC Vapor A e ST
3 C Q.
Casing Elevation: 97.92 C_ﬂ_c___(ppm) _I_Jl 3 s Group .
Casing Stickup: 043 Sheen o3 o Symbol _Smfl'ace Elevation:  98.35
0 —i‘:ﬁ\luminum e 0 6-inches concrete 0
1= surface ML Mottled brown and gray sandy silt (stilf, moist) B
%] [-| monument A (il &
: t=—Concrete
— = Bentonite seal <100 10 % . i
T . _2-inch, Schedule : NS 1. IsM Gray silly fine sand and gravel (loose to medium. |
5—|:¢}]:’] 40 PVC casing 1. dense, moist) - 5§
=k g0 | u By o5
“; [Fh-2-inch, Schedule : 1 i B
- 40 PVC well 110 7 caB : -:;.: : -
J:78- 1] screen, ) NS 3 SR |
471 0.020-inch slot R HIEN
10 |44 width 100 - ' — 10
185 __3SOS° 1 CaB e R Y Ground water level on 10/09/89 -
i <1—Medium sand 1] ML  Gray sandy silt with gravel (hard, moist to dry) i
15 — ';' . — 15
= 0 100 g0 B !
oy = SS
204 | Basc of well at <100 i R — 20
- 204 feet NS | S0/6 - -
4 Boring completed at 21.5 fect on 10/02/89 i
Slight petroleum-like odor detected from 7 to 12
T feet s
25 - — 25
30 - — 30
35 — 35
40 — — 40

Note: Sce Figure A-2 for cxplanation symbols
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DEPTH IN FEET

25 -

MONITOR WELL NO. MW-7

: a
WELL SCHEMATIC Vapor o 3 BESCRIFTIO
: Y o N
Casing Elevation: 97.43 M E E IEI Group . . ]
Casing Stickup: ~ -0.29 Sheen 20 0 Symbol Surface Elevation:  97.72
luminum surface ey T-inches concrete 0
monument ML  Gray sandy silt with gravel (soft, moist) -
oncrete -
Gray silty fine sand (medium dense, moist)
Bentonite seal
42-inch, Schedule , i
40 PVC casing — S
<100 19 8 B
NS i\ O
=1-2-inch, Schedule S E I
-] 40 PVCwell I -
.7 screen, 0.020-inch 1
| slot width ’1 ML Gray sandy silt (stilf, moist) 10
<100 15 caB : i
NS gGround water level on 10/09/89 i
i Medium sand M]/ Gray silt with lenses of gray silty fine sand and ]
ISM gravel (very stilf/medium dense, wet) — 15
a0 | 26 B : 1
NS
ML  Gray sandy silt (hard, moist) -
‘| Baseof well at . ' — 20
20.2 feet <100 | 50/6 B8 i
NS Boring completed at 21.0 feet on 10/2/89 i
— 25
— 30
— 35
Lo

40 —

Note: Sce Figure A-2 for explanation symbols
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DEPTH IN FEET

40 -

WELL SCHEMATIC

MONITOR WELL NO. MW-8

]
Vopor B
’ DESCRIPTION
Casing Elevation: 98.36 Conc(ppm) E § g' SGrotl,’& Sotcs Eemion: 9858
Casing Stickup:  -0.22 Sheen Do o O™ urface Elevation:

monument
Concrete

|_Ben!onite seal

2-inch, Schedule
-] 40 PVC casing

T

2-inch, Schedule
1 40 PVCwell

. 7| screen,

1 0.020-inch slot
<] width

~: Medium sand

*| Base of well at
20.3 feet

43 caB
> 10,000
HS
700 41 &
MS

Note: Sec Figure A-2 for explanation symbols

ML

ML

6—|nches concrete
Gray clayey silt (solt, monsl)

Bk SM/ Interbedded gray sandy silt, clayey silt and gray
~|-{ML

to brown silty sand (very stiff to
hard/medium dense to dense, moist)

Y
~ Free product level on 10/09/89
Ground water level on 10/09/89

Gray sandy silt (hard, moist fo wet)

Gray silty fine sand (dense, moist)

Boring completed at 21.5 feet on 10/03/89
Petroleum-like odor detected throughout boring

— 40
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MONITOR WELL NO. MW-9

] )
WELL SCHEMATIC Vapor ) L]
] ] - Cone.(ppm) o DESCRIPTION
Casing Elevation: 99.03 e 83 E SGI'O&’I Surface Elevation:  99.26
Casing Stickup:  -0.23 = mo o ™ _“ i -
0 . uminum Eral¥ 6G-ifiches concrete 0
4 M oface ML  Gray to brown sandy silt (medium stifl, moist) -
At monument i
=] j=t—Concrete
TE] [=3-Bentonite seal i
1 =FA-2-inch, Schedule -
:i| 40 PVC casing — 5 _
200 E
= Gray to brown silty fi d (medium d '
1 2nch, Schodule : r ;oist) n silty fine sand (medium densc,
-] 40 PVC well . . B
screen, X i N
-] 0'%2:"““ ee : y Brown silty fine to medium sand with gravel 10
W t - =  (dense to very dense, moist to wet)
_}r%g_ A Free product level on 10/09/89 -
il 1-Medium sand : AV i
- 15 — ] ) = Ground water level on 10/09/89 — 15
TR an | 4 B |
w S 1) |
Z | " ML Graysandy silt with gravel (hard, moist) L
X
- = -
]
a 20 : a0 | s B - 20.
1B MS ; -
T2:21 Base of well at Boring completed at 21.5 feet on 10/3/89 |
E 21.2 feet Petroleum-like odor detected throughout boring
25 — 25
30 — — 30
35 — 35
40 - —40

Note: See Figure A-2 for cxplanation symbols
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DEPTH IN FEET

MONITOR WELL NO. MW-10

]
WELL SCHEMATIC Vapor e DESCIUETION
. 3¢t o =SC
Casing Elevation: 97.55 Conc.(ppm) 25 ¢ Group _
Casmg Stickup:  -0.24 Sheen 28 o Symbol .Surl'ace Elevation: 97.79
0 -Aluminum Ak 7-inches concrete . 0
] surface ML  Gray sandy silt (soft, moist) -
i monument i
t=i—Concrete
i = Bentonite seal . Gray silly fine sand with gravel and cobbles i
~1~2-inch, Schedule (medium dense to dense, moist)
S5 40 PVC casing : |5
i 100 k73 B i
] NS
] +~2-inch, Schedule i
40 PVC well -
1 screen, B
4 0.020-inch slot
4 width — 10
.<N_1_g.9. 17 caB ¥Ground water level on 10/09/89 -
Medium sand i .
: — 15
<100 | 13 B [If |
Ss i :
20 —{; N L Gray sandy silt with gravel (hard, moist) 20
37| Base of well at
= 204 feet <100 | s/ B -
11 NS ‘Boring completed at 21.0 feet on 10/03/89
, Slight petroleum-like odor detected from S 1o 16
& feet -
25 - — 25
- -
30 — — 30
35— - 35
40 L 40

Note: Sce IFigure A-2 for explanation symbols
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DEPTH IN FEET

MONITOR WELL NO. MW-11

. [}
WELL SCHEMATIC Vapor |, ., 38 ESCRIPTON
- c
Casing Elcvation: 98.62 M 3 ] g' Group
Casing Stickup: 042 Sheen o g ('g Symbol Surface Elevation:  99.04
T B Aluminum surface I ::'; .|SM  Light brown silty sand with gravel (loose, dry) 0.
L monument : :';-'. i (fill) -
il Concrete 1L
oo -
4 LT ML AR . y
1 Bentonite seal Dalik brown silt with roots and organic material -
b soft, moist)
“e~2-inch, Schédule g
. 54 40PVC-<;asmg. <100 5 8 — S
= NS R
0 1 -2-inch, Schedule | i
i v L : £ K
& :gr:enCO“;g(l)-inch d ML  Gray sandy silt with thin lenses of fine sand
~ iy slot Wi'dll.l (medium stiff, moist) -
10 <100 | 7 caB v ! — 10
1 NS =Ground water level on 10/09/89 B
A | . |
| L. {|sm  Brown silty fine to medium sand with occasional g
Medium sand N & gravel (medium dense, wet)
15 <100 47 B —15
— NS -
Il ML  Gray sandy silt with gravel (very stilf, moist) B
T ; <100 - B K
20 = Base of well at NS X ! y 20
=11. 20.0 feet Boring completed at 20.5 feet on 10/04/8% -
25 - 25
30 — — 30
35— — 35
40 - —40

Note: See Figure A-2 for cxplanation symbols
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MONITOR WELL NO. MW-12

[
WELL SCHEMATIC Vapor 1y b DES -
Casing Elevation: 9656 Concppm) 2 § B Grow .
Casing Stickup: 024 Sheen E‘ 8 (g Symbol Surface Elevation:  96.80
. /
Aluminum surface i 7-inches concrete 0|
monument ML  Mottled gray and brown sandy slll with occasional |
oncrele cobbles (soft, moist) i
= | 70 ntonite seal Gray silty fine sand with gravel (medium dense, 5
~——2-inch, Schedule moist) :
;3| 40 PVC casing _ : -5
] <100 36 % Gray sandy silt with occasional gravel (hard, !
. NS moist)
¥:~1-2-inch, Schedule I
-] 40 PVCwell -
.;] screen, 0.020-inch L
.1 slot width
10 — 10
<100 8 caB L
NS
= Ground water level on 10/09/89 [
:':"—Medium sand 3
15 — 15
[
w <100 | 76 B A
w NS
& //’ i
s |- | IML  Gray sandy silt with gravel (very hard, dry)
a 20 ;=: Base of well at —20
. 1 203 feet <100 | 50/6 8 - lf
] NS Boring completed at 21.0 feet on 10/04/89 | h
25 - — 25
30 — 30
35 — 35
. L
M i
40 — ; - 40
Note: See Figure A-2 lor explanation symbols
{
4w Log of Monitor Well
GeodN#Z Engineers ;
. Figure A-14
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DEPTH IN FEET

40 —

IVIVINIITUN VYLl IV, IVI¥FT 1V

MW-13

]
WELL SCHEMATIC Vapor P i DESCRIPTION
3 C o
Casing Elevation: 99.95 M 2 g E Group .
Casing Stickup: 0.3 Sheen o.9 e Symbol Surface Elev_ahon: 100.27
teel surface _; 4-inches asphaltic concrete 0
monument Brown silt with a trace of fine sand (medium B
Concrete stiff, moist)
[T Bentonite seal i
21 2-inch, Schedule <100 6 B8 -
;| 40 PVC casing SS R
—5
L]
¢ f_/-: "|-} SP— Gray fine sand with silt and occasional gravel i
"f.—2-inch, Schedule s (medium dense to dense, moist) -
27| 40 PVC well -
-| screen, 0.020-inch %?.Sl 1 CAB
| stot width "
— 10
= =
120 4 B = Ground water level on 12/28/89 -
= :—-Medium sand SS - | SP Brown line to medium sand with a trace of silt i
. (dense, moist) — 15
300 82 8 1.{SM G . . q -
| : ray silty fine sand with occasional gravel (very
: Base of well at S dense, moist) i
16.0 feet Boring completed at 19.0 feet on 12/20/89 L 20
i Petroleum-like odor detected from 8 to 14 feet
— 25
— 30
— 35

Note: Sce Figure A-2 for explanation symbols
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MONITOR WELL NO. MW-14

]
WELL SCHEMATIC Vapor .
: . Concppm) 2 € T DESCRIPTION
Casing Elevation: 98.07 ik o diid 2 g E SGrogxg -
Casmg Stickup: 047 Sheen 56 o ymbol Surf ace Elevation: 9854
teel surface e ML 4-inches concrete 0
o] monument Brown sandy silt with organic material (soft, ¥
Concrete moist) |
Bentonite seal
4 2-inch, Schedule <100 | 5 8 i
;| 40 PVC casisig NS -
- — 5
2 _ Brown silly sand with gravel (medium dense, moist) i
i 2A1-2-inch, Schedule i
:+| 40 PVC well :
-] screen, 0:020-inch ol . i
-:] slot width :
1 | ¥Groum:! water level on 12/28/89 — 10
T | v i
Gray silt with sand and occasional gravel (stilf
to very stiff, moist)
1) <100 | 22 caB i
kL .H—Medium sand NS i
- e — 15
m =3
w
w
&
I <100 | 272 B -
E Base of well at L ' . 3
a 20 19.3 feet : Boring completcd at 20.0 fect on 12/20/89 —20 (
- -
25 — — 25
30 — — 30
35 - 35
40 — - 40
Note: See Figure A-2 lor explanation symbois
AW Log of Monitor Well
Geo £ Engineers :
o Figure A-16
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DEPTH IN FEET

MONITOR WELL NO. MW-15

Note: Sec Figure A-2 for explanalion symbols

]
WELL SCHEMATIC Vapor A . DES o
Casing Elevation: 99.04 92‘5‘9@ f’. § g' Group .
Casing Stickup: 035 een a3 0 Symbol S}lrface Elevation:  99.39
05 Steel surface S n " 4-inches concrete 0
1= monument Mottled gray and brown silt with organic material [
15 [~ Concrete (medium stilf to very still, moist) I
1 |- ~ Bentonite seal
T[F: { <zl 2-inch, Schedule <100 9 B ¥
o |- 40 PVCecasing NS -
s -5
1152} 2-inch, Schedute i
1 -] 40 PVCwell -
1|5:H:*| screen, 0.020-inch <13]g° N B
t - 5| slotwidth ]
10 |13+ — 10
i -1 "YGround water level on 12/28/89 -
i :I'|-| SP ~ Brown and gray fine sand with silt and occasional
-[-|SM gravel (medium dense lo dense, moist to wet)
- ﬂ 72 i - -
i -Medium sand 58 i
15 — 15
i <100 3 B i
| -5 Base of well at NS -
20 — et ] 18.7 feet 20
Boring completed at 20.0 feet on 12/21/89
- Slight petroleum-like odor detected from10to 15 |
24 feet ] ¢
25 - — 25
30 — 30
i .
35— — 35
40— — 40

./{““. o
Geo g Engineers
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Figure A-17




DEPTH IN FEET

MONITOR WELL NO. MW-16

A . .
WELL SCHEMATIC Vapor P ow __"
Concppm) 3 € & DESCRIPTION
Casing Elevation: 99.04 tonclppm) 5 3 € Group .
Casing Stickup:  -0.30 Sheen ! 8 '?, Symbol Surface Elevation:  99.34
— . . (
0 Steel surface ol G-inches concrete 0"
b monument ML Mottled gray and brown sandy silt (stifT, moxst) -
N I~ Concrete ) i
~Bentonite seal
1 = 2-inch, Schedule <100 | 13 B8 i
= i-| 40 PVCcasing NS -
5 -5
iy 242 -inch, Schedule i
1 | 40PVCwell . B
i 7] screen, 0.020-inch <0 U CaBl i
] slot width
10 — H v . — 10
- f'/":-: -|ML/~ Ground water level on 12/28/89 -
i 1*1.-[:1sM Interbedded brown silt with a trace of sand and |
brown silty fine sand (hard/very dense, moist)
] <100 | sor0 B i
41 i1 =
¢ ¢ sl Medium sand NS
15 ='_:' : — 15
i " Brown fine sand with silt and occasional gravel i
| - <100 50/6" & (very dense, moist)
] 1 -~| Base of well at L) S MR N - wan i
20 19.2 feel” : Boring completed at 20.0 fect on 12/21/89 — 20
- |
25 - 25
30 — — 30
35 - 35
40 - L 40

Note: See Figure A-2 for explanation symbols
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June 13, 2005

Ms. Cathy Bshlke

EA Engineering, Science, and Technology, Inc.
12011 Bellevue-Redmond Road, Suite 200
Bellevue, Washington 98005
cbohlke(@eaest.com

Subject: Enhanced Fluid Recovery (EFR®) Results
Event No. 1
Former Circle K (Jay’s Cleaners)
2350 24" Avenue E
Seattle, Washington

Dear Ms. Bohlke:

Please find attached the data summary for the initial EFR® event conducted at the subject site on
June 9, 2005. The following summarizes the results of this EFR® event.

SUMMARY OF RESULTS

Separate phase hydrocarbons (SPH) were detected in four monitor wells prior to conducting this
EFR® event (MW-4 — 0.42 feet, MW-8 — sheen, MW-9 and MW-13 — 0.01 feet). This EFR®
event was performed for a duration of eight hours at four extraction points, consisting of monitor
wells MW-4, MW-8, MW-9, and MW-13. Extraction was performed at MW-4, MW-8, and
MW-9 during the initial 15 minutes of the event and MW-4, MW-8, MW-9, and MW-13 during
the ensuing 2.75 hours. An individual well removal rate test was conducted at 15 minute
intervals for each extraction well during the fourth hour of the event. The final three hours of the
event were conducted at MW-4, MW-8, and MW-9. A calculated total of 112 pounds of
petroleum hydrocarbons (approximately 18 equivalent gallons of gasoline) was removed during
this EFR® event.

Vapor-phase hydrocarbon removal rates ranged from 1.9 to 38 pounds per hour. Removal rates
changed throughout the event depending on the extraction array utilized, as shown below in
order from highest to lowest removal rates:

Extraction Well Array Removal Rates
MW-4,8,9 8.8 to 38 pounds per hour
MW-4,89,13 15 to 35 pounds per hour
MW-9 5.7 pounds per hour
Extraction Well Array ‘Removal Rates

105 Weatherstone Drive, Suite 610 — Woodstock, Georgia 30188
(770) 592-1001 - Fax (770) 592-1801
WWW.ecovacservices.com
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MWwW-4 5.0 pounds per hour
MW-8 . 4.5 pounds per hour
MW-13 1.9 pounds per hour

Offgas concentrations during this event ranged from 5,400 to 50,000 parts per million (ppm).
Air flow rates to the atmosphere ranged from 29 to 118 cubic feet per minute (CFM). The range
of vacuum readings recorded at the extraction wells during this EFR® event are detailed in the
EFR® Field Data Sheet and summarized below:

Extraction Well Location Vacuum Readings
) MW-4 15 to 19 inches of mercury
MW-8 13 to 16 inches of mercury
MW-9 - 13 to 16 inches of mercury
MW-13 14 to 17 inches of mercury

Differential pressures were recorded at adjacent monitor wells to assess the vacuum influence
induced by EFR® in the vadose zone. The differential pressure data are detailed in the attached
table and summarized below: - ;

?

Monitor Well Maximum Vacuum Nearest Extraction Well (Approx. Distance)
MW-16 -0.07 inches of water MW-9 (19 feet)
MW-6 . -0.03 inches of water MW-4 (22 feet)
MW-15 0.00 inches of water MW-9 (25 feet)
MW-14 0.00 inches of water MW-8 (27 feet)
MW-10 0.00 inches of water MW-4 (43 feet)
Mw-7 -0.06 inches of water MW-4 (48 feet)

Groundwater levels were also recorded during the event to determine drawdown of the aquifer.
The groundwater drawdown data are detailed in the attached data table and summarized below:

- .

Monitor Well Maximum Vacuu';n_ Nearest Extraction Well (Approx. Distance)

MW-16 -2.75 feet MW-9 (19 feet)
MW-6 -0.08 feet MW-4 (22 feet)
MW-15 -1.66 feet MW-9 (25 feet)
MW-14 -0.43 feet MW-8 (27 feet)
MW-10 -0.09 feet MW-4 (43 feet)
MW-7 -0.09 feet MW-4 (48 feet)

Approximately 1,597 gallons of liquid were recovered during this EFR® event and transported to
Emerald Services’ treatment facility (Seattle, WA) for disposal. SPH was not detected in the
vacuum truck tank prior to offloading of the liquids.
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Thank you for this opportunity to team with EA Engineering in serving the environmental needs
of your clients. We look forward to working with you again in the future to provide innovative
and cost effective environmental solutions at this and other sites. ’

Sincerely,
EcoVac Services

il

Mark Patterson



EFR®FIELD DATA SHEET

"Clicnt: EA Enginecring IFacility Name: Former Circle K (Jay's Cleaners) Event#: 1
“Facility Address: 2350 24th Avenue E - Seattle, WA Technician: M. Patterson’ Date: 6/9/05
Extraction Well- . Vacuum Truck Exhaust
Extraction || Time head Vacuum
Well(s) j{ hh:mm in. Hg) Offgas Fiow Removal Interval
i Concentration Velocity Rate Rate Removal
Sl i |2 2 PPM FT/MIN CFM LBS/HR LBS
st Time: || 715 [2 18 |E [E
MW-489 I 730 1221 17|15} 15| - 50,000 1,300 64 38 9.5
MW-4,89,130 745 {1211 16 15] 15| 16 38,000 1,600 78 35 8.8
Y 815|121 16]15] 15} 16 26,000 1,650 81 25 12
" 845 121116 14} 14 ] 15 20,000 1,750 86 20 10
" 9:15 {120 15] 13§ 13| 14 16,000 2,000 98 19 9.3
" 945 |20 15] 13| 13| 14 13,000 2,200 108 17 8.3
o 1015120 15| 13§ 13| 14 11,000 2,400 118 15 7.7
-MW-4 10301241 19| - -1 - 8,600 1,000 49 5.0 1.3
MW-8 10454122 - | 16] - | - 11,000 700 34 4.5 1.1
MW-13 1100124 - § - - 117 5,400 600 29 1.9 0.5
MW-9 misf22) - -116] - 14,000 700 34 5.7 14
MW-4.89 || 11:4501 21116 15} 15] - 10,000 2,100 103 12 6.1
" a5l 21| 16] 15| 15] - 9,400 2,200 108 12 6.0
L 13:15{121 16 15] 15| - 8,600 2,100 103 11 11
' 141521 | 16| 15} 15| - 8,000 2,100 103 10 10
N 15:150021 16 | 15 15| - 7,200 2,100 103 i 8.8 8.8
Well Gauging Data: _ Before EFR® Event After EFR® Event Cormr. DTW
Well No. | Diam. TD (ft) DTS (ft) DTW (ft) SPH (ft) DTS (ft) DTW (ft) SPH (ft) Change (ft)
MW-4 2" 17.90 9.87 10.29 042 - 17.42 0.00 -7.45
MW-6 2" - 11.54 0.00 - 11.62 0.00 -0.08
MW-7 2" - 8.76 0.00 - 8.85 0.00 -0.09
MW-8 2" 19.60 - 10.18 sheen - 16.80 0.00 -6.62
MW-9 2" 20.35 10.30 10.31- 0.01 - 15.89 0.00 -5.59
MW-10 2" - 9.90 0.00 - 9.99 0.00 -0.09
MW-13 2" 18.90 11,07 11.08 0.01 - 17.05 0.00 -5.98
MW-14 2" *note Co- 9.08 0.00 - 9.51 0.00 043
MW-15 2" - 9.77 0.00 - 11.43 0.00 -1.66
MW-16 2" - 9.76 0.00 - 12.51 0.00 -2.75
Vacuum Truck Information Well ID Breather Port tinge! th Recovery/Disposal Information
{Subcontractor: Emerald MwW4 0O(closed) 15 to 17.5 ft** {[Hydrocarbons Removed (vapor): . 112 pounds
[Truck Operator: D. Knechtel MW-8 0(closed) 15t0 17.5 fi** “Hydrocarbons Removed (liquid): 0 gallons
Truck No.: 737 MW-9 0O(closed) 15 t0 17 fi** [Total Hydrocarbons Removed: 18 equiv. gal.
[Vacuum Pumps: Fruitland MW-13 0(closed) 14.5 to 17.5 fi**||Molecular Weight Utilized: 75 g/mole
fPump Type: RCF500 IIDisposal Facility: Emerald Services
Tank Capacity (gal): 3,000 |fBit1 of Lading #: 28797
[Stack 1.D. (inches) 3.0 . “Total Liquids Removed: 1,597 gallons
ime: 7:1510.15:15 [[* Silt and mud was evacuated from MW-14 upon completion of the event,
EC a |/ A c Pumps: 1 extending the total depth from approx. 15.5 to 19 feet below TOC
RPMs: 900 ** Stinger depths were increased at 10:30 due to decreasing liquid production
5ER VI E E5 [Time: and corresponding increase in air flow and decrease in wellhead vacuums |f,
WWW.ECOVACSCIVICEs.Com Pumps: \
888-4ECOVAC [lRPMs:




Differential Pressure and Groundwater Drawdown Data Recorded During EFR®
Event #: 1 Date: 6/9/05 ° '

Facility Name: Former Circle K (Jay's Cleaners)

Facility Address: 2350 24th Avenue E - Seattle, WA

DIFFERENTIAL PRESSURE DATA

Well Designation:
_ MW-16 MW-6 MW-15 MW-14 MW-10 MW-7
Nearest Extraction Well: MW-9 MwW-4 MW-9 MW-8 MW-4 MWw-4
Approximate Distance: 19 feet 22 feet | 25 feet 27 feet 43 feet 48 feet
Time Elapsed Time Differential Pressure Readings (inches of water):
7:45 0.5 hr. -0.07 0.00 0.00 0.00 0.00 0.00
8:15 _1hr -0.05 -0.02 0.00 0.00 0.00 -0.06
9:15 2 hrs. -0.02 -0.03 0.00 0.00 0.00 -0.02
10:15 3 hrs. -0.02 -0.02 0.00 0.00 0.00 -0.02
13:15 6 hrs. -0.03 -0.02 0.00 0.00 0.00 -0.03
Maximum Change: -0.07 -0.03 0.00 0.00 0.00 -0.06
GROUNDWATER DRAWDOWN DATA
Well Designation:
_MW-16 MW-6 MW-15 MW-14 MW-10 MW-7
Nearest Extraction Well: MW-9 MW-4 MW-9 MW-8 MWwW-4 MWw-4
Approximate Distance: 19 feet 22 feet 25 feet 27 feet 43 feet 48 feet
Time I Elapsed Time Depth to Liquid (feet below top of casing):-

: Prior to EFR® 9.76 11.54 9.77 9.08 9.90 8.76
10:15 - 3 hrs. 12.10 11.59 10.89 9.32 9.93 8.78
13:15 6 hrs. 12.41 11.60 11.17 9.43. 9.96 8.82
15:15 8 hrs. 12.51 11.62 11.43 9.51 9.99 8.85

Maximum Change: -2.75 -0.08 -1.66 -0.43 -0.09 -0.09







